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FOREWORD 

This  r e p o r t  has  been prepared  i n  accordance  w i t h  r equ i r ez i en t s  
of Cont rac t  J P L  953058 t o  p r e s e n t  a d e s c r i p t i o n  of a computer 
p r o g z n  r e s u l t i n g  from a four-month development e f f o r t  performed 
for the J e t  P ropu l s ion  Laboratory by t h e  X a r t i n  Xarietta Corpora- 
t i o n ,  Denver Div i s ion .  The r e p o r t  i s  submi t ted  i n  two volumes. 
Voluine I i s  a d e s c r i p t i o n  of t h e  progran  and i t s  o p e r a t i o n ,  Yolu;ne 
I1 c o n t a i n s  t h e  appendixes ,  which i n c l u d e  sample d a t a  cases t o  a i d  
i n i t i a l  i n p u t  s e t u p  and program checkout .  
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INTRODUCTION 

This volume c o n s i s t s  of t h e  fo l lowing  appendixes  : 

Appendix A,  which c o n t a i n s  t h r e e  v a l i d a t i o n  mis s ions ,  rep-  
r e s e n t i n g  p a r t i a l  f u l f i l l m e n t  of t h e  c o n t r a c t .  Tabular  
and p l o t t e d  d a t a  are p resen ted  as samples t o  conf i rm pro- 
gram o p e r a t i o n  by showing t h a t  numerous mis s ion  and ex- 
perimen t o p t i o n s  have been used ; 

Appendix B ,  which i s  a ca rd  l i s t i n g  of the Univac 1108 
v e r s i o n  of t h e  s u b r o u t i n e s  developed d u r i n g  t h e  c o n t r a c t  
p e r i o d ;  

Appendix C ,  which i s  a p a r t i a l  reproduct ion  of the  docu- 
mentat ion provided by JPL .  This  documentation i s  inc luded  
t o  a i d  the  u s e r  i n  de te rmining  t h e  proper  i n p u t  f o r  ca rd  
numbers 2 ,  3 ,  4 ,  and 6 through 1 2 .  Because t h i s  docu- 
menta t ion  i s  f o r  s u b r o u t i n e s  maintained by JPL ,  t h e  u s e r  
i s  adv i sed  t o  determine i f  t h e  documentation h a s  been up- 
da t ed  b e f o r e  a t t e m p t i n g  t o  run t h e  program. 

v i  
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V a l i d a t i o n  missions p rov ide  t h e  u s e r  w i t h  sample d a t a  to con- 
firm program o p e r a t i o n  by e x e r c i s i n g  numerous mission and e x p e r i -  
ment o p t i o n s .  Table A-1 shows t h e  v a r i a t i o n s  f o r  n i n e  computer 
cases. The Mission 1 o b j e c t i v e  is  t o  check o u t  geometry a s s o c i a t e d  
with imaging a t  J u p i t e r .  The Mission 2 o b j e c t i v e  ex tends  check- 
out t o  S a t u r n ,  and e x e r c i s e s  c o n s i d e r a b l e  more p o i n t i n g ,  e x p e r i -  
ment c h a r a c t e r i s t i c s ,  and s a t e l l i t e  modes. Mission 3 i s  an o r b i t -  
ing mission a t  J u p i t e r  adding s p i n n i n g  s p a c e c r a f t  comparison, and 
p a r t i c l e  and f i e l d  measurements. D i scuss ion  of t h e  o p t i o n s  l i s t e d  
i n  Tab le  A-1 are g i v e n  in each  v a l i d a t i o n  mis s ion  t h a t  f o l l o w s .  

The o r d e r  o f  p r e s e n t a t i o n  f o r  Mission 1, 2 ,  and 3 i s  shown i n  
A d i s c u s s i o n  of i n p u t  and o u t p u t  l i s t i n g s  the appendix c o n t e n t s .  

is provided f o r  each mission.  Following t h e  d i s c u s s i o n ,  t a b u l a r  
i n p u t ,  t a b u l a r  o u t p u t ,  and g r a p h i c  o u t p u t  are p r e s e n t e d  f o r  e a c h  
case. 

Table A-1 

Validation Missions Index 

MSSION 1 

MISSION 2 

MISSION 3 

CASE 1 &2 
5 

4 

6 

7 

8 

9 

i 
10 

PLANET 

Jupi te r  

Jupi te r  

J u i i t e r  

Jupi te r  

Saturn 

Saturn 

Jupiter-  
Orbiter 

Jupi te r -  
Orbiter 

Jupi te r -  
Orbiter 

SATELLITE OPTION 

NA 

NA 

HA 

One Sate1 1 i t e  

NA 

NA 

NA 

NA 

NA 

CAMERA CHARACTERISTICS POI WTI NG 

Canned * Wide Angle Radius Vector 

Input Wide Angle Cone and Clock 

Canned Narrow Angle Radius Vector 

Canned Narrow Angle Radius Vector 

Canned Wide Angle Radius Vector 

Canned Narrow Angle Radius Vector 

Radius Vector Pioneer 

Input Narrow Angle Radius Vector 

NA (Pa r t i c l e  & Field) NA 

A- 1 
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A. MISSION 1 

The s p e c i f i c  o b j e c t i v e  of Flission 1 i s  t o  p rov ide  t h e  d a t a  
r e q u i r e d  t o  check o u t  t h e  geometry a s s o c i a t e d  with t h e  imaging 
science e v a l u a t i o n  c a p a b i l i t y .  Thus, t h e  miss ion  d e s c r i p t i o n  
h e r e i n  i s  l i m i t e d  t o  t h a t  r e q u i r e d  t o  f u l f i l l  t h i s  o b j e c t i v e .  
As an example, the  t r a j e c t o r y  d a t a  used are the  J u p i t e r  e n c o m t e r  
c o n d i t i o n s  from a t o t a l  Ear th-Jupi te r -Sa turn-Plu to  o u t e r  p l a n e t  
miss ion .  

The miss ion  d e s c r i p t i o n  and resu l t s  are con ta ined  i n  t h e  f o l -  
lowing s e c t i o n s .  The s p a c e c r a f t  is  cons idered  t o  be  a TOPS conf ig-  
u r a t i o n ,  w i t h  Earth/Canopus a t t i t u d e  c o n t r o l .  

1. Science Mode 

To check o u t  t h e  imaging-associated geometry s u b r o u t i n e s ,  t h e  
t a r g e t  i s  the p l a n e t  d i s k  of J u p i t e r  w i t h  t e r m i n a t o r ;  i . e . ,  no  
l o c a l  geography, such  as t h e  r ed  s p o t ,  i s  shown. The fo l lowing  
measurement modes are used: 

1 #b Align  Camera t o  Radius Vector - 
Timing Frame Data 
Encoun ter Sequence Display 

-1.5 t o  +1.5 days 1 @ 5 minutes  P l o t  a t  30 minute 
intervals  

0 I n p u t  Discrete Cone and Clock (Table  A-2) - 
Timing Frame Data 
Encounter  Sequence Disp lay  

-5 2om t o  +5 2 0 ~  1 @ 5 minutes p l o t  a t  1 o in -  
t e r v a l s  

h h h m  

The f i r s t  c lock  p o s i t i o n  a t  each t i m e  p o i n t  i s  a limb p o i n t i n g  
d i r e c t i o n ;  t he  second c lock  p o s i t i o n  i s  an i n t e r m e d i a t e  d i r e c t i o n  ; 
t h e  t h i r d  c lock  p o s i t i o n  is  a r a d i u s  v e c t o r  ( o r  p l a n e t  c e n t e r )  
d i r e c t i o n .  These p o i n t i n g s  are r e f e r r e d  t o  as case  2-1, 2-2, and 
2-3 r e s p e c t i v e l y .  The i n p u t  and ou tpu t  w i th  the  above measurement 
mode v a r i a t i o n s  are shown on FLissions 1 a n d ' 2  f o r  t h e  r a d i a l  a l i g n -  
ment and d i s c r e t e  cone/c lock ,  r e s p e c t i v e l y .  

A- 2 
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Table A-2 Cone and Clock Angles for Mission 1 

TIME - 

-gh 2om 

-4h on 

-2h 40m 

h m  -1 20 

oh om 

CONE 

151.65 
151.65 
151.65 

141.34 
141.34 
141.34 

125.66 
125.66 
125.66 

100.92 
100.92 
100.92 

65.68 
65.68 
65.68 

CLOCK 

247.70 
254.70 
261.70 

247.62 
254.62 
261.62 

247.54 
254.54 
261.54 

247.46 
254.46 
261.46 

247.37 
254.37 
261.37 

TIME 

$1 19 h m  

h m  +2 39 

.+3h 59" 

h m  +5 19  

CONE 

30.44 
30.44 
30.44 

5.71 
5.71 
5.71 

9.96 
9.96 
9.96 

20.27 
* 20.27 

20.27 

CLOCK 

233.18 
247.18 
261.18 

189.92 
224.92 
259.92 

14.30 
38.30 
82.30 

59.05 
70.05 
81.05 

Oh Om = time a t  radius  o f  
closest  approach 

A- 3 
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2. Instrument  C h a r a c t e r i s t i c s  

The TV characteristics f o r  Elission 1 are as fo l lows:  

FIELD OF VIEW (deg) 
NARROW - MI DE- 

DIRECTION ANGLE LENS ANGLE LENS 

Vert ica l  1.0 10.0 
Horizon t a l  1 .o 10.0 

The i n p u t  and ou tpu t  of the above wide-angle l e n s  are shown on 
cases 1 and 2.  The narrow-angle l e n s  is  used i n  Pl iss ions 2 and 3 ,  

3. Tra iec to rv  Data 

The J u p i t e r  encoun te r  d a t a  were t aken  from a 1977 J u p i t e r -  
Sa turn-Plu to  miss ion ,  which h a s  a t o t a l  f l i g h t  t i ne  t o  P l u t o  of 
approximately e i g h t  y e a r s .  The d a t a  are as fo l lows :  

JUPITER ENCOUNTER 

Calendar Date/Hr/Min/Sec 
J u l i a n  Date 
Peri apse S t a t e  ( k m )  

(Earth E c l i p t i c  Ref) 

(km/sec) 

4. Case 1 

14 JAN 79/10/48/3.27 
2443887.950038 

1.2706446432Et05 (x )  
2. I321885366Ei05 ( y )  
1.3387051602Et04 ( z) 
2.9431552532€+01 (x) 
1.7610963316E+01 ( y )  
l.l418359371E+OO ( z)  

a. Inpu t  Data - The t a b u l a r  i n p u t  listing i s  shown i n  Tab le  
A-3. Tabular  l i s t i n g s  of TV in s t rumen t  c h a r a c t e r i s t i c s ,  p l a n e t a r y  
and s a t e l l i t e  a lbedos ,  and o t h e r  v a l u e s  used i n  the  imaging sub- 
r o u t i n e  are shown i n  Table  A-4.  For t h e  TV c h a r a c t e r i s t i c s ,  t h e  
u s e r  i n p u t s  a r e  l a b e l e d  t o  d i s t i n g u i s h  them from canned va lues .  
The p o i n t i n g  mode i s  p lace t - cen te red  ( r a d i u s  v e c t o r ) .  

A-4 
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Table A-3 Case 1 I npu t  L i s t i n g  

J U P I T E l  CHECK OUT CASE 1 

J 

2 
3 
k 
6 
7 

9 
I O  
11 

e 

12 
22 
61 
62 
63 
69 
81 
82 
90 
98 

5.000JcJ00 
2 .0000000  
790114 69 
15 .300000  
1 2 7 0  64 e46 
2 1 3 2 i 8  a 8 5  

-13387 .052  
-29 .431552 

17.61G963 
1 .1418359  
1 2 0  0 G G G O  

- 1 . 5 0 0 0 0 0 0  
1.50U0000 
s.0000000 
6.0050000 
3.00000url 
3 . 0 0 0 0 0 0 0  
Lllllll. 0 

PL dNET 
SATEL 
JATE J O  AT ENCOUNTEP 

STATE1 
STATE2 P E 2 I A P S I S  VECTOR FROM LEAD3ETTERS 
S T A T E S  7 9  JSP RUN TO MAXI f l IZE  SATELLITE 
STATE4 ENCOUNTER 
STATES 
STATE6 

TSTA!? TI f lE FRJA PZRIAPSIS  
TSTOP T I R E  FRJM PZPXAPSIS 
JT INSrP ICTURE TAKING INTERVAL ( Y I N )  
CALCSTPICTUXES PE4 CALC STEP 3 0  H I N  PER CALC STEP 
JPLOT 
OPKNT 

12(S T IO 

JUPITER CHECK OUT CASE 1 

X Z ( 1 )  VALJES I N  STORAGE 

1 
3 
5 
7 
9 

11 
13 
1 5  
1 7  
19  
21 
2 3  
25 
2 7  
2 9  
31 
33 
35 
37 
39 
4 1  
4 3  
4 5  
4 7  
49  
51 
53 
55 
57 
59 
61  
63 
65 
6 7  
69 
7 1  
7 3  
75 
7 7  
79 
8 1  
83 
85 
8 7  
69 
9 1  
93 
95 

0 
1 
0 
1 
1 
1 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

0. 
L * O J O O J O O O O O E + G t  
J. 
1.2766446400€+05 

-1.3Jd705160UE+04 
1.7610363100€+01 
0. 
3.iiJOiJOUGQOOEtOC 
0. 
0. 
G .  
0. 

0 .  
0. 
0. 
0. 
0. 
G .  
0. 
0. 
G. 
0. 
0. 
0. 
0. 
0 .  
0. 
G. 
0. 

5 . 0 0 0 0 0 0 0 0 0 0 E t 0 0  
0. 
0 .  
6.0 J O 0 Q O G ~ O 0  €*GO 
0. 
0. 
G. 
0 .  
0. 
3.OJOJOOJCCOE+GO 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 

- 7 . t 7 3 a 3 0 5 5 4 x i 5 7  

-1.5000J0JOtOE+JO 

2 1  
4 1  
6 1  
d t  

10 1 
12 1 
1 4  0 
16 0 
16 0 
2 0  0 
2 2  1 
24 0 
26 0 
2 8  0 
3 0  0 
3 2  0 
3 4  0 
3 6  0 
38 0 
40  0 
4 2  0 
4 4  0 
4 6  0 
48 0 
5 0  0 
5 2  0 
5 4  0 
56 0 
5 8  0 
6 0  0 
62 1 
6 4  0 
66 0 
66 0 
70 G 
i 2  0 
7 4  0 
7 6  0 
7 8  0 
80 0 
62 1 
8 4  0 
86 0 
8 8  0 
9 0  1 
9 2  0 
94  0 
96 0 

~ . O O O O W I ~ O G O E + ~ O  
7 .9  3 11 4 6 3  2 JOE * 05 
1 . 5 0 0 0 C O O O C O E * O l  
2 .13218853  O C E + 9 5  

-2 .943155250CE+31 
1.141835 3JOOE*i)O 
J. 
0. 
0. 
0. 
1 .2000  G O  0 0 0 0 E * 0 2  
-7.1738 3055k76+57 
0. 
0.‘ 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3 .  
0. 
1 . 5 O O O  GJOOOOE+00 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
3 .OU00000000E+00 
0. 
0. 
0. 
1 ~ 1 1 1 1 1 1 0 0 0 0 E t 0 6  
0. 
0. 
0. 

A-5 
1 ‘c 
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Table A-4 Csre 1 TY Characteristics, Albedos, and Imaging values 

J U P I l E R  C 4 t C U  OU1 CASE 1 

I U  C H J ~ A C l E P I S l I C S  b O K  SIT UIOE lNGLE CPNEIA (CAN01 

b 
? 
a 
9 

19 
11 
12 
1s 
14 
15 
i b  
17 
$8 
19 
20 
21 
22 
23 
24 
25 
26 
2? 
28 
29 
30 
31 
32 
33 
34 
35 
36 
3 7  
30 
39 
40 
41 
42 
43 
44 
15 
4b 
57 
4b 
49 
50 
51 
52 
53 
54 
55 
56 
5 1  
58 
59 
LO 

FOC LN* 
014n = 
O8jCUR* 
l R A 4 S  
S I L L - V r  
sxz i -n=  
L I N E S  f 
P I r c L S =  
8 1 l / P X *  

N I I C X P =  
RE5O-l- 
WEPO-E= 
RESO-3-  
i+2S0-4= 
SENSO*= 
8 F t L T =  
G F I L T =  
R F l L T *  
P F I L T =  
DT rXP. 

OPEN I 
OPEN = 
1 REAO= 
E e S S i l n  
l ~ T A R T =  
l S T O ?  
OEL T = 
BULK = 
BJLh-O= 
B I l l ? A T =  
scI3?s= 
BUFFER= 

I1NEXP.I 

P I c I s r -  
DEL l F =  

D I F  Ln= 

FIPTO?; 
A JLOC; 

F O V - V  = 
FOY-H 
RES-C = 
RES-V : 
RES-* 
B I T / P c =  
RR-IIPS- 
T/ . tun  = 
l/ : iUHF= 

OPhN = 
OPEN = 
O P i N  = 
OPEN * 
O?EN = 
O?EN = 
OPiN i 
OPEN = 

.. 
1.OCUJIJCOE+Ol 
l . L C G 0 u O O C E t 0 0  
1.3@061J**i.00 

JUPITER C4tCU OUT CASE I 

1V E X P G Y  OATA FOa S I T  4 I O E  ANGLE CAnERP (CAN01 

PLhNEl 

HICRONS 
.ZSUO 
-2750 
, 3 0 0 3  
.3250 
.35GO 
a3750 
-4 (I0 0 
-4250 
.4503 
.4730 
a5003 
-5250 
.5500 
.5759 
.bODJ 
ab250 
b50 0 
.6750 
.?OJO 
-7250 
.?50& 
.775J 
.a000 
.a250 
.850G 
,6750 
. 9 0 0 0  
-9250 
.9505 
,9750 

1.0000 

5 OATk 

SOLLR 
- 0 0 7 0  
. a 2 0 4  
.os14 
,0971 
,1093 
- 1 1 5 7  
.14LY 
e1693 
.2J06 
.2044 
- 1 9 4 2  

.1725 
~ 1 7 1 9  
.I666 
- 1 5 9 6  
, 1 5 1 1  
.1C42 
* 1 3 6 9  
e 1 3 0 2  
-1235 
- 1 1 7 1  
.1167 
e 1 0 4 8  
. O J S B  
.a939 
.OB69 
.08bZ 
.Od35 
.0791 
.O7Cb 

. t a w  

ALBZOO 
.3050 
- 2 6 2 0  
,2730 
.26i 0 
~ 2 5 3 0  
.2720 
. 2d5U 
- 3 1 5 0  

-335 J 
. a 6 0  
. r 3 1 0  
.*535 
.4630 
- 4 6 5  L! 
.4610 
.4700 
- 4 6 3 0  
.45?.P 
1 4 4 0 0  
-4100 
.:so 0 
.3550 
.3330 
-3150 
.3JJO 
.282 u 
.2I*O 
-2460 
.232I) 
.2210 

.354a 

SENSOX 

.no20 
- 0 9 5 0  
-4760 
- 7 6 2 0  
.453u 
.9840 

I.JOO0 
.3840 
.a530 
e7940 
-7620 
- 6 8 2 0  
.5550 
.47bO 
~ 4 4 5 0  
e 3 6 0 0  
- 2 5 4 0  
,2060 
.1530 
.J950 
.a400 
. a240  

.0030 

.0220 

0 

. a i 0 0  

0 
0 
0 
0 
0 

F I L T E S  
l .OJJ0 
1 .0OJO 
1.0000 
1 .0000  
I.OOJ0 
1 . 0 0 0 0  
1 . 3 0 0 0  
1.0.lJO 
1 . 5 0 3 0  
1. J J O O  
1.00OJ 
1.00110 
1.JOOO 
l.OuO0 
l . O U O 0  
1.00JO 
l.0000 
1.20011 
l .11OJB 
1.0000 
1.0000 
1.aooo 
1.oooa 
1 . 0 5 3 0  
1 .0000  
1 . 0 0 0 0  
I.JOO0 
1.0000 
1 . 0 O J O  
l.OOJ0 
1.0000 

Ab 

USER INPUT 
USE2 INPIJT 
J 5 E i  INPUT 

V S E i  INPUT 

COPPUTE3 VALUZS 
C3H?UlEJ dPLUES 
C 3 * ~ U l E O  'dQLUES 
C J n W T i J  VALUES 
CGM7UlEJ V I L U i S  
CGHaJl<l)  VALUES 
i G W U T E 3  VALUES 
coY=ulF3 V i L U i S  

C J n ~ U T E O  VALUES 
COn?uTLO V L L u i S  
COHPUle'3 V!t;Gi; 
COU?UTEJ V i L U f S  
CCnPuTED VILUES 
C t W U l E J  V4LUES 

COHPUTtO VULUES 
COHPUTEO VALUES 

c o n w i t 3  vaLuEs 

3 .4  6950 3 t - J 4  
5,432375E-54 
7.35Os25E-34 
7,66763OE-Ou 
i r J l S l G 2 E - 0 3  
1 .333237E-J3  
1.825460E-33 
1.967 3 i O E - I 3  
1.971130E-33 
1 .91030OC-03  
1.946 625i-JS 
1 . 9 1 6 3 5 0 E - J l  
1.3387 25E -03 
I . 8 5 r i d 5 € - ? 3  
1 . 7 7 i u Z i E - 0 3  
1.695145E-33 
1 .5b7SJSL-  J 3  .... . ~ . ~  . 
1.432200E-03 
3 .265375E-31 
I .  1 1 2 4 5 X - J 3  
1.624625E-3+ 
a.biioJOE-04 

7.042iOGE-34 
6.26745DE-04 
j .b l32OOE-04 
5.135250E-04 
4.587300E-04 
4. 1403OOE-Oh 

~ . T ~ ~ S J O E - J Q  

13 



M I C  RO NS 
a 2 5 0 0  
0 2 7 5 0  
e 3 0 0 0  
0 3 2 5 0  
e 3 5 0 0  
a 3 7 5 0  
0 4 0 0 0  
- 4 2 5 0  
o45UO 
e 4 7 5 0  
0 5 0 0 0  
0 5 2 5 0  
0 5 5 0 0  
0 5 7 5 0  
- 6 0 0 0  
0 6 2 5 0  
0 6 5 0 0  
e 6 7 5 0  
0 7 0 0 0  
0 7 2 5 0  
, 7 5 0 0  
0 7 7 5 0  
.8000 
0 6 2 5 0  

8 5 0  0 
e 8 7 5 0  
.goo0 
s 925 0 
~ 9 5 0 0  
.9750 

1.0000 

SOLAR 
e 0 0 7 0  
0204 

- 0 5 1 4  
m0971 

1 0 9 3  
e1157 

1 4 2 9  
1693 
2 0 0 6  

a 2 0 4 4  
. 1942  

1 8 5 2  
e 1 7 2 5  
e1719 
,1666 
a 1 5 8 6  

1511 
1 4 4 2  

a 1 3 6 9  
e 1 3 0 2  
- 1 2 3 5  
, 1 1 7 1  
e 1 1 0 7  
- 1 0 4 8  
.0986 
. 0 9 3 9  
.0889 

0 8 6 2  
0 835 

- 0 7 9 1  
-0746 

ALSc'UO 
C4JO . G5J 0 
055  0 
060 0 
665 0 

eG750 
075 0 

.0800 . 08s 0 

.100 0 

. I 0 1  0 
, 1 1 3 0  
.12Ob 
. I 2 5 0  

13ilO 
135 0 
145G 
1 5 5 0  

.I63 0 
170 0 
1 7 5  0 

. i a ~ o  
- 1 8 5 0  

290 0 
235 0 

. 2000  
. zoo0  
,2050 
,2050 
a 2 0 9 0  
.21OG 

SENSO i 

.0020 
- 0 9 5 0  
-4760 

0 

e 7 6 2 0  
e 9 5 3 0  
- 9 8 4 0  

1 .0000  
e9840  
, 9 5 3 0  
- 7 9 4 0  

7620  
e6620 
a 5 5 5 0  
e 4 7 6 0  
-4450 
- 3 6 0 0  
e 2 5 4 0  
e2060 
- 1 5 9 0  

- 0 4 0 0  
0 2 4 0  

.0100 
e 0 0 3 0  
.0220 

. 0950  

0 
0 
0 
0 
0 

. .  
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Table A-4 (cont) 
J U P I T E R  CHECK OUT CASE 1. 

TV ENERGY DATA FO* SIT 3IOE ANGLE C4HERA (CAN01 

SATELLITE 1 DATA 

FIL r m  
1.0000 
1 .5000  
1 . 0 0 0 0  
1.OJJO 
1 .0000  
1.0000 
1 . 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 3 0  
1 .0050 
l.OOJ0 
1 .0000  
1 .0000  
1.0000 
1.0000 
1.ou00 
1.0(100 
1.0G00 
1.0080 
1.0005 
1.0000 
1.0030 
1.0030 
1.00JO 
1.0000 
1.0000 
1'.0000 
l .OOJ0 
1 . 0 0 0 0  
1 .0000 
l .OO'J0 

JUPITER CHECK OUT CASE 1 

TV ENERGY DATA FOR S I T  WIDE ANGLE CAMERA 

S A T E L L I T E  2 DATA 

MICRONS 
0 2 5 0 0  
0 2 7 5 0  
0 3 0 0 0  
, 3 2 5 0  
.350O 
0 3 7 5 0  
0 4 0 0 0  
0 4 2 5 0  
- 4 5 0 0  
0 4 7 5 0  
0 5 0 0 0  
0 5 2 5 0  
0 5 5 0 0  
05750 
0 6 0 0 0  
- 6 2 5 0  
a 6 5 0 0  
0 6 7 5 0  
.TO00 
0 7 2 5 0  
0 7 5 0 0  
- 7 7 5 0  
. 8 0 0 0  
e 8 2 5 0  
e 8 5 0 0  
0 8 1 5 0  
.9 00 0 
925 0 

0 9 5 0 0  
- 9 7 5 0  

1.0000 

SOLAR 
.0070 

0 2 0 4  
,0514 
e 0 9 7 1  
- 1 0 9 3  

1 1 5 7  
1 4 2 9  

- 1 6 9 3  
a2006 
e 2 0 4 4  

1942 
1 8 5 2  
1 7 2 5  
1719 
1666 

e1586 
e1511 

1 4 4 2  
a 1 3 6 9  

1 3 0 2  
1 2 3 5  

e 1 1 7 1  
1 1 0 7  

- 1 0 4 8  
.0988 
- 0 9 3 9  
e 0 8 8 9  
e 0 8 6 2  
0835 

e 0 7 9 1  
e 0 7 4 6  

ALSEOO 
v C45 0 

550 0 
e t 5 5 0  

860 0 
0650 
070 0 
0750 

e G 8 0 0  
085 0 

.IO s 0 
105 0 
1 1 3 0  

. I 2 0 0  

. I 2 5 0  
- 1 3 0 0  

135 0 
.145 0 

1550 
-165 0 
e 1 7 5 0  
e1750  
. I80  0 

1850 
e 290 0 

295  0 
.2000 
.2000 
. z o o 0  
a 2 0 5 0  

208 0 
.2100 

SENS03 

.0020 

.J950 
, 4 7 6 0  

7 6 2 0  
- 9 5 3 0  
e 9 8 4 0  

1 .0000  
a 9 8 4 0  
e 9 5 3 0  
e 7 9 4 0  
,1623 
e6820 
a 5 5 5 0  
a 4 7 6 0  

0 

- 4 4 5 0  
a 3 6 0 0  
a 2 5 4 0  
.LO60 
- 1 5 9 0  

. 0400  

,0100 
e 0 0 3 0  
.0220  

e 0 9 5 0  

,0240 

0 
0 
0 
0 
0 

so tw/Sgcnf 
3.150 OJOE-05 
1.02JOOOE-04 
2.827000E-04 

7.104500E-04 
8 .099000E-04 

S-826000E-04  

i . o 7 i 7 5 a ~ - o 3  
1 .354400E-03 
1 .705100E-03  
2.0 440 O9E-5  3 
2.0 39 1 0  OE-03 
2 .092760E-03 
2 .070000E-03  
2 . 1 4 3 7 5 i ~ E - 0 3  
2 .165800E-33 
2 .141100E-03 
2. 190 9 5  3E-33 
2 .2351JOE-03 
2.2 58 9 50E-03 
2 .2134  OGE-03 
2 .161250E-03 
2 .107300E-53  

3.0 392  0 OE-03 
2.0 47 350E-33 

2 .9146JOE-03 
1.878OOOE-03 

1 .7240  0 OE-03 
1.711750E-O3 
1 .645290E-03  
1 5 65 6 0  OE-03 

i. 778  o o 0 ~ - 0 3  

(CAND) 

F LTER 
1 . 0 0 0 0  
1 . 0 0 0 0  
t . O J 0 0  
1 .0000 
1 .0000 
1 . 0 0 0 0  
1.00 JO 
1 . 9 0 0 0  
1 . 0 0 0 0  
1 .0000  
1 . 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1.0000 
1 . 0 0 3 0  
1 . 0 0 0 0  
1.0030 
1.0030 
1 .0000 
1 " O O O ' J  
I. 0 0 0 0  
1 .0000  
l r O O 5 0  
1 . 0 0 3 0  
1 . 3 0 0 0  
1.0000 
1.0000 
1 . 0 0 5 0  
1 . 0 0 0 0  
1 .0000 
1 .0000 

BO tW/SQCfl) 
3.150000E-05 
1 .020  o O ~ E -  34 
2 .827000E-04 
5.8 26 0 0 O E - 0 4  
7.104500E-04 
8.0 99000E-Jh  
1 .071750E-03  
1.3544OOE-03 
1 ~ 7 0 5 1 0 0 E - 0 3  
2.0440OOE-03 
2.0 39 1 0 OE-0 3 
2.0 92 760E-03 
2.0 70  0 3 OE- 3 3  
2 - 1 4 8 7 5 i ~ E - 0 3  
2 .165800E-03 
2*141100E-OJ  
2 .190950E-03  
2 .2351036-03  
2 .258850E-03 
2 .213400E-03 
2 .161250E-03 
2 1 0 7  8 0 OE- 03  
2.04795UE-33 
3 .039200E-03 
2 .9146 0 O f  - 03  
i . a 7 8 0 0 0 ~ - a 3  
1 .778000E-03  
1 .724  0 0 OE-03 
1 . 7 1 1 7 5 0 E - 0 3  
1 .64528OE-03 
1.56660 OE-03 

BEFF(X/SQCfl  
0 .  
2 .04J000E-07  
2.68565GE-O5 
2 .773176E-04  
5 4 13629E-04 
7 .713347E-04  
1 .05+bOZE-03 
1.35 44COE- J 3 
1 . 6 7 7 8 l d E - 0 3  
1 .94793EE-03 
1 .613045E-03  
1 .594683E-03  
1 .411740E-33  
1 .192550E-03  

9 .527895E-04  
1 .03J3ZLE-J3  

7 .887420E-04  
5 .677154E-OS 
4 .653231E-04  
3 .513306E-04  
2 .053187E-34 

4 .915080E-JS  
3.0332COE-05 

8.4312OOE-05 

8 - 7 4  Jd ROE-06 
4 .131600E-05  
0. 
0. 
0. 
0. 
0. 

EEFF ( H / S P C f l f  
0. 
2.G4OOOOE-07 
2.683650E-05 
2 .773176E-04  

7 .7  1 8 3 4 7 E - 0 4  
5 .4  1 3 6 2 9 E - 0 4  

1. G54bO2E-03 
1.3544iIOE-03 
l a €  7 7 d l B E - 0 3  
1 . 9 6 7 9 3 2 6 - 0 3  
1.61 3J45E-03  
I. 5 9 4 b 8 3 E - 0 3  
1 . 4 1 1 7 4 0 E - 0 3  
1 .192556E-03  
1.6 3 J 9 2 1 E - 3 3  

7 . 8 8 7 4 2 0 E - 5 4  
5.0 I 7 1 S 4 E - 0 4  

3.51 3 3  JbE-04  
2. G53187E-54 
8.4312rJOE-'35 
4.915G 60E-05 

8 . 7 4  3dJ0E-35  
4 .131600E-05  
0. 
0. 
0. 
0. 
0. 

3 5 2 7 8 95 E - 0 4  

4 .653231E-04  

3 0 3 32 JOE-05 

A -7 



WCR-71-181 

Table A-4 (concl) 
JUPITEY CHECK OUT CASE 1 

TV ENERGY OATA FOR S I T  WIDE ANGLE CAnEK4 CCANO) 

S & T E L L I f E  3 DATA 

JUPITER CdECK OUT CASE 1 

MICRONS 
s25U0 
-2750 
030U0 
m325U 
0350J 
03750 
m 4 0 U O  
0 4 2 5 0  
0 4 5 0 0  
0 4 7 5 5  
-5  00 5 
e5250 
-55G0 
-5750 
- 6 0 0 0  
- 6 2 5 0  
-650i1 
- 6 7 5 5  
-7  00 0 
-7250 
.753il 
e 7 7 5 5  
.8000 
8 2 5  0 

e 8 5 3 0  
e8750 
a 9 0 0 0  
e9250 
e 95[1 G 
e9750 

l r 0 0 J G  

SOLAR 
e0075 
- 0 2 0 4  
- 0 5 1 4  
a 0 9 7 1  
a 1 0 9 3  

1 1 5 7  
01429 

1 6 9 3  
e 2 0 0 6  
.2044 

1 9 4 2  
r 1 8 5 2  .. 1 7 2 5  
.1719 

1 6 6 6  
1 5 8 6  

, 1 5 1 1  
1 4 4 2  
1 3 6 9  

- 1 3 0 2  
.1235 
e 1 1 7 1  
- 1 1 0 7  

1 0 4 8  
UY88 

e0939 
.OB89 
.La62  
.a835 
.or91 

0746 

ALRE DO 
0450 

e t 5 3 0  
055 0 

rb6i10 . G63 0 

.075 C 
e O 8 J O  . G85G 

1 0 0  0 
.lo50 
e1130 
- 1 2 5 0  
.I25 i2 
. I 3 5 0  

1 3 5 0  
a 1 4 5 0  
.I55 0 

1650 
170 0 
1 7 5  0 

. l a 0 0  
- 1 3 5  0 
.23JO 
e2350  
.zoo0 
. Z J i ) O  
.20uo 
.2050 
.ZJt)O 
.21o(i 

e0750 

SENSOi 

.0020 
- 0 9 5 0  
-4760 
-7620 
-95 30 
-9840 

1 .5000  
.984C 
-9530 
-7740 

0 

,7620 
- 6 8 2 0  
e5550 
e4760 
.4458 
- 3 6 0 6  
a2540 
-20  60 

- 0 9 5 0  
-3.530 

.0400 
-0240 
.0100 
.303C 
.O22O 

0 
0 
0 
0 
D 

FILTER 
i .ooao 
1. JOJO 
1.0050 
1.5000 

1 . 0 0 0 0  
1 . 0 0 0 0  
1.00 JO 
1 . 0 0 0 0  
1.0000 
t . a u o 0  
1.00110 
1 . 0 0 0 0  
1 .UD00  
l .OOJ0 
l .JO00 
1 . o u o o  
1 . 0 0 0 0  
1. o o u o  
1 . 0 0 0 0  
1 . 3 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1. 0 0 0 0  
1.9000 
1 . 0 0 3 0  
1.0000 
1.3G00 
1 . 3 0 0 0  
1 . 0 0 0 0  
i.0000 

i . a o J a  

TV ENEK'GY DATA FOR S I T  d I D E  ANGLE C4HERA (CAN01 

SATELLITE 4 O A T A  

HICRONS 
-2550  
e2750 
.3OUO 
a3250 
-3500 
0 3 7 5 0  
e4000 
e4250 
a450 0 
,4750 
*50U5 
e525 0 
e5500 
e 5 7 5 5  
- 6 0 5 0  
- 5 2 5 0  
e 6 5 5 5  
e6750 
e 7 0 0 0  
- 7 2 5 0  
e7500 
e 7 7 5 0  

e8250 

e 8 7 5 0  
e9000 
e 925 0 
e9500 
e9750 

1eOOJO 

.a000 

. a 5 0 0  

SOLAR 
.0070 

0204 
e0514 
a 0 9 7 1  
e1093 
a 1 1 5 7  
e 1 4 2 9  
* 1 6 9 3  
e 2 0 0 6  
e2044 
- 1 9 4 2  

1 8 5 2  
a1725 
, 1 7 1 9  
e l b 6 6  
- 1 5 8 6  
, 1 5 1 1  
- 1 4 4 2  

1 3 6 9  

- 1 2 3 5  
e 1 1 7 1  

1107 
e1048 
.0988 
, 0 9 3 9  
.0889 
.0862 
- 0 8 3 5  

0 7 9 1  
0746 

.1302 

ALREOO 
, 0 4 5 0  
.G500 
G55 0 
0 6 0  0 
065 0 
070 0 
075 0 . oao o 
G85 0 

.1000 
105 0 
113 0 

.1200 

. 1 2 i o  
-130  0 

1 3 5  C 
145 0 
1 5 5 0  

-155  0 . l 7 J O  
- 1 7 5  0 
.idOD 
a1050 
.m a 
- 2 9 5  0 
.2000 
.2000 
.2050 
e2055 
, 2 5 8 0  
215 0 

SENSOR 

.0020 
09 50 

a4760 
76 20 

e9530 
98  40 

1.0000 
a 3 8 4 0  

9 5  30 
,7940 

a6820 
e5550 

4760 
e4450 
a3600 
a2540 
-2060 

1 5 9 0  
e0950 
e 0 4 0 0  
0240 

.0100 
0030 

.0220 

0 

- 7 6 2 0  

0 
0 
0 
0 
0 

F I L T E R  
I. 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1.OOOJ 
1.0000 
1.0080 
1.3000 
1 . 0 0 0 0  
1 .0000 
1 . u o o o  
1 . 0 0 0 0  
1 . 0 0 0 0  
1 . O O J O  
1.0000 
1.0000 

1.0000 
1 . 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1 .0003 
1 . 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1 .0000 
1 . 0 0 0 0  
l . O U O 0  
1 . 0 0 0 0  
1.0000 
1.0000 

i . a o o o  

DO tu /sacn,  
1 5 6 7 1  Z5E-05 
5 0 74 5 0 0 E-05 

2.898435E-04 
3.5 34 4 8¶E-04 
i .029252E-04 
5.3319566-34 
6.738140E-34 
6.4828 72E-04 
1 ~ 0 1 5 3 ¶ 0 E - 0 3  
1.014452E-03 
1 0 41 148E-03 
1.029825E-03 

1. kti643ZE-04 

1 . 0  635 33E-53 
1.0 77485E-03 
1 .065197E-03 
1.0 89 398E-0  3 
1.111362E-03 

1.101166E-03 
1.075222E-33 
1.048633E-33 
1.018355E-03 
1.5 12 0 02E-0 3 

i . i 2 3 7 7 a ~ - 0 3  

1.450 0 13E-03 
9.34305OE-04 
d - 8  4 5 5 5  OE-04 
8 . 5 7 6 9 0 0 E - 0 4  
8.5159i6E-04  
8.185268E-Ok 
7 e7 9 3  8 35 E-04 

a 

00 (w/srxn) 
1.779750E-55 
5.7630 00E-05 
1.5 97 2 55E-0 4 
3.291690E-04 
C.OI404ZE-04 
4.575 935E- 04 
6.0 55387E-04 
7 e652366E-04 
9.6 33 81 5 E  -04  

1.152091F-03 
1.182 409E- 0 3  
1.16¶550E-03 
1 .214044E-03 
1.223677E-03 
1.209721E-03 

1.154860E-03 

1.237 8 87E-03 
l i 2 6 2 8 3 1 E - 0 3  
1 2 762 5 OE- 0 3 
1 .250571E-33 
1.221106E-33 

1.157 3 92E- 0 3  
1.193907E-0 3 

~ . 7 1 7 1 4 a ~ - 0 3  

1 . 0 6 1  070~-03 
1.646 749E- 0 3 

1.0 04570E-03 
9.740600E-iI4 
¶.671387€-04 
9.295832E-34 
8.851290E-04 

BEFF(W/SaCn) 
0. 
l e  014900E-07 
1.336111E-05 
1 .373655E-04 
2.6 9 3 2  83E- 54 
3.833378E-04 
5.246645E-04 
6.736140E-04 
8.342147E-04 
9.695962E-04 
8 r 0 5 4 7 5 1 E - 0 4  
7.93 35495-04 
7.0 234  iI6E-OS 
5.552967E-34 
5.123831E-04 
4.749129E-34 

2.82438CE-J4 
2.314382E-04 
1.75Ja55E-OC 

3 9 2 329iE-04  

1.02 1 4 6 l E - 0 4  
4 .19+522E-J5  
2.44 5252E-35 
1.5 1 ZG O Z E -  0 5 
4.350040E-06 
2.055471E-05 
0. 
0. 
0. 
0. 
0. 

8EFF ( U / S Q C H l  
0. 
1.152600E-07 
1 .517392E-05 
1 .566844E-04 
3 .058700F-04  
4.365866E-04 
5.958501E-04 
7.652360E-04 
9 .479674E-04 

9.147607E-04 
9.CO 3960E-04  
7 . 9  76331E- 04 
6.737743E-84 
5.8  24 7 t 3 E -  34 
5 . 3 9 3 2 6 i E - 0 4  
4 .  b56392E-04 

1 . lOJ5Y2E-03 

3.207532E-04 
2.62 3 9  7 6 E - 0 4  
i . q 8 9 4 0 a ~ - o 4  
1.16 J J 5 1 E - 3 4  

2.7770 20E-J5 
1.7 17148E-35 
4 .94J247E-36 
2 .334354E-05 
0. 

0. 
0. 

4.76 3628E-05 

a. 

A -8 
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b. Output Data - For  any imaging case run  t h e r e  i s  a set of 
general c a l c u l a t i o n s  made and t h e  r e s u l t s  p r i n t e d .  These d a t a  are 
"computations f o r  minimum p i c t u r e  t a k i n g  i n t e r v a l , "  " p i c t u r e  num- 
b e r i n g  and a s s o c i a t e d  t i m e s , "  and "exposure/exposure- t ime check 
and adjus tments"  (Table A-5) .  The remaining t a b  p r i n t  (Table  A-6) 
is a s s o c i a t e d  d i r e c t l y  w i t h  t h e  g r a p h i c  o u t p u t  d i s c u s s e d  below. 
Each r eques t ed  p r i n t  set c o n s i s t s  a f  two pages.  

The f i r s t  g raph ic  o u t p u t  (F ig .  A-1) shows o v e r a l l  f l y b y  en- 
c o u n t e r  geometry wi th  p l a n e t  and s a t e l l i t e  p o s i t i o n s ,  and t r a j e c -  
t o r y  wi th  h o u r l y  t i m e  markings.  F igure  A-2 shows scenes bo th  be- 
f o r e  and a f t e r  c l o s e s t  approach.  (When t h e  p l a n e t  f i l l s  t h e  
f i e l d  of view, the  f i e l d  of  view i s  shown by a r e c t a n g u l a r  area 
on the  p l a n e t . )  Figure A-3 shows summary cone and c lock  p l o t s .  
The c i r c l e s  r e p r e s e n t  t h e  main p l a n e t ;  t h e  p l u s  s i g n s  i n d i c a t e  
t h a t  t he  d i scance  from t h e  s a t e l l i t e  t o  t h e  s p a c e c r a f t  i s  g r e a t e r  
than t h e  d i s t a n c e  from the  p l a n e t  t o  the  s p a c e c r a f t ;  t h e  a s t e r i s k s  
i n d i c a t e  t h a t  t h e  d i s t a n c e  from the  s a t e l l i t e  t o  t h e  s p a c e c r a f t  
is less than t h e  d i s t a n c e  from the  p l a n e t  t o  the  s p a c e c r a f t .  

A- 9 
I .' 
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Table A-5 Results of  General Cal 

P E R I I P S I S  STATE VECTOR 
1 . 2 l u b 4 4 2 4 E t O 5  2.1.521 5 6 7 7 E t 0 5  -1.33 8 7 0 5  O O E + C 4  

-2 .94315539E*JI  i . r b i o m 7 i + 3 i  l . l 4 1 5 3 6 0 5 E + J D  
YXEY FROM 1 N P U T  YIENPOINI  

J U P I l E R  CdECU OUT CASE 1 

R O T  I N I E I V A L  s 3 CALC STLPS = 9 0 + 3 0 * I N U T E S  
PRNl INTEdVAL = 3 C l L C  j T i P i  90.00  %ZNUTES 

TIHE INTERVAL FOR CALCULATIONS = 3 0 . 0 5  t l II4UTES 

PICTURE CALZ T:ME ICAYSI T I Y E  1 4 Y S J  TIM (HINI 

7 
13 
19 
2 5  
31 
37 
43 
CY 
55 
61 
6 7  
73 
7Y 
85 
91 
9 7  

103 
103 
115 
1 2 1  
1 2 7  
133 
139 
1 45 
151 
1 5 7  
163 
I69 
1 7 5  
181 
187 
193 
199 
2 0 5  
2 1 1  
2 1 7  
2 2 3  
2 2 9  
235 
241 
2 4 7  
2 53 
259 
2 6 5  
2 7 1  
2 7 7  
263 
2 89 
295 
301 
3 0 7  
313 

2 
3 
4 
5 
6 
7 
d 
3 

1 0  
11 
1 2  
13  
14 
15 
16 
1 7  
18 
13 
2 5  
2 1  
PZ 
2 3  
2 4  
25 
26 
2 7  
28 
29 
30  
31 
3 2  
33 
34 
35 
36 

38 
39 
4 0  
41 
5 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 b  
49 
5 5  
51 
5 2  
53 

3r 

-1.4791657E.30 
-1.45d333?;*OC 
-1 .4375bb~EbOO 
-1 .4166667Z+00 
-1.39583335+cO 
- 1 . 3 7 5 i P O C F ~ G O  
-1 .3541657 t L B  
-1 .3333333k+35 
- I .3125GC;€tJS  
-1 .2916667EtG3 
-1.2708333ErO 0 
-1.2SJOCbCEtOJ 
-1.223166 76- C 0 
- 1 . 2 0 8 3 3 3 3 I t  i 3 
-1.1875l?ccC*Co 
-1.1666667ZtGO 
-1 .1458333ElOO 
-1.1250bOLitGO 
-1 .104  166 75 t 0 0 
- 1 . 0 8  3 3 3 3 3 C + t 3  
-1.062500LC*OO 
-1. C416667Et  0 0  . _... . 
- l .O208333i+CO 
- l . G O J L l G G C E + O O  
-9 .7916667E-01 

-9=375000CE-C1 
-9 .1666667i -Oi  
-8 .9533333E-01 
-8.75 JOGJCE-01 

-8 .3333333E-01 
-0.12500LGE-01 
-7 .9166667E-01 
-7.7083333E-Ul 
-7rSOJOGGCE-01 
-7 .29  1 5 6 6 7 2 - 3  I 
-7 .0833333E-91 
-6.8750 0 0 CE-0 1 
-6 .6666657E-01 
- 6 .  S 5 8  3333E- L 1 
-6.25906CCE-01 
-6.0416667E-01 
- 5 . 8 3  3 3  333E- 0 1 
- 5 . 6 2 5 0 0 0  LE-irl 
- 5 . 4  1 6 6 t b 7 E -  3 1 
-5 .2OB 3333E-6 1 
-5.OOJOOGGE-01 
-C.7916€67E-01 
-4 .5833333E-01 
-4.3750OCCE-E1 
-4.1666b67E- 01 

- 9 . 5 a 3 3 3 3 3 i - 0 1  

-e..5Ci6E67:-oi 

-3 .LO:CJdjE*j l  
-3.150CJJJEIOl 
- 3 . 1 0 J O J 3 0 E * O L  
-3.35 0350 ",Et01 
-3 .0000112E+01 
-2.?530J99;*~71 
- 2 . 3 0 3 0 1 ~ 1 E * 0 1  
-2.35 d a d ;  O E t O  1 
- 2 . 3 0 1 G 1 i 3 C + 3 1  
-2 .7556 IlJLI+OI 
- 2 . 7 0 J O l 3 u E t G l  
- 2 . 6 5 0 3 1 I C E + E l  
- 2 . 3 c O 3 1 c i Z * J l  
-2 .55JGIuZE+Ol  
-2 .5050300E*01 
-2 .4500JOOE+01 
- 2 . 4 0 J 0 0 6 0 E + 0 1  
- 2 . 3 5 0 0 J J  3 E t  0 1  
-2.3COCOOOE*01 
-2.25OCJ J 3EtO 1 
-2.2PECJJOE+Ol 
- Z . l 5 O C J J G E r o l  
- 2 . 1 O J 0 1 J J E + J I  
-2 .050ClcLE+Ol  
-2 .000ClJOE+01 
-1 .3500 39 O E t  0 1 
- 1 . l O O O J O O E + 0 1  
- 1 . ~ 5 0 c 1 3 0 c t 0 1  
- l . ?OiOJOuE+Ol  
-l . :SDClJ3E*01 
- l . l O J Z I J 3 E + 0 1  
- 1 . 5 5 4 G l J J E t O l  
- l .LOJJJIOE+O1 
-1 .550CJJOE*01 
- 1 . 5 0 0 0 0 J G E * 0 1  
-1. C 5 O O J J i E + O  I 
- 1 . 4 3 3 0 1 ~  J E * O l  
- 1 . 3 5 3 0 3 J J E + O I  
- 1 . 3 O O I l J ( i E t  01 
- 1 . 2 5 J 0 3 J 1 E + J t  
-l.zOOCOl0E*O1 
-1 .15OUJJbE+Ol  
- 1 . l O O O O O O E t O l  
-l.CS0030DE+01 
- l . o O o O J O O E * O l  

3 19 
3 2 5  
331 
331 
3 4 3  
349 
355 
361 
3 6 7  
373 
3 7 9  
365 
391 
3 9 7  
503 
509 
415 
421 
427 
533 
533 
445 
451 
557 
4 63 
469 
475 
4 8 1  
48? 
4 93 
499 
505 
511 
517 
5 2 3  
5 2 9  
535 
541 
5 4 7  
551 
559 
565 
5 7 1  
5 7 7  
583 
583 
595 

6 2 5  
631 
6 3 7  
6 C 3  
bC9 
655 
661 
6 5 7  
673 
6 7 3  
685 
691 
697 
7 0 3  
709 
7 1 5  
721 
7 2 7  
7 33 
7 39 
765 
7 5 1  
7 5 7  
7 6 3  
769 
7 7 5  
7 51 
7 ET 
7 93 
799 
605 
811 
8 1 7  
5 2 3  
829 
6 35 
a 4 1  
a 4 7  

a59 
853 

865 

JUPITER CtiECK OUT CASE 1 
SIT WIDE ANGLE CAWRA (CAN01 

EXPOSURE 100 H I G H  8.86GE-J3 lESGS/CH**Zl  
EXPOSURC 1 1 N E  REDUCED I O  1 .92SE-05 SEC 
EXPOSURE IS 1.701E-03 l E R G / C H ~ * Z l  

CWG 1 
EXPOSURE r i i ~  SET T O  0 . 1  MILLISEC 
REQUIRED F I L T r R  F A C l 0 9  IS 5.20dE*00 

CHC 1 
VlEW FROH SPACECRPFT 
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Table A-6 P r i n t o u t  Associated wirn Graphic Output 
JUPITER CtiECU OUT C4SE 1 

PICTURE NUHtlER 1 -1 LIAYS 12 HSS 0 H I N  TO ENCOUNTE? JD 244386b.692 

PLANET JUPITE SATELLITE EUROP 
RANGE IUH) = 2.b4C16854EtJb R4NSE L K H l  = 2.43577598Et06 
CONE LOEG) = 168.45 CONE (OEG) = 152.48 
CLOCU ( D E i I  = 80.70 CLOCI( (UEG) = 83.76 
PHASE I O E G J  = 9-11 PHASE LOEG) f 25.08 
OIAH (OEG) = 3.35. OIAH (OEG) = .07 

RESOLUTIOa OF PLANET 
CENTER 3 236.87 KM/PIXEL 

INSlRJHENT DATA FOK PLA:+ET JUPITE (PICTUttE CENTCREO 4 1  f.74 OEG LA1 97.42 OEC LONG 1 
u n a  = 243.91 KM/PI.(EL 

RESOLUTION A T  SPECIFIED LOCATION = 235.87 KMlPIXEL 
SHEAR OUE 10 R E L A T I V t  VELOCITIES 9-18 KM/SEC 
SHEAR DUE T O  S/C ATTITU>E RATES 045.53 KHISEC 
OBJECT MOTION FZ9H ALL SOURCES .07 KM 
NUHJEI? OF PIXELS SHEARED .COO28 P I X E L S  

EXPOSUdE TIME FOR ONE-HALF P I X E L  SMEW 181.912 H I L L I S E C  

EFFECTIVE ZIESOLUTIJN wIrn SMEPR 
I T  S P i C I F I C O  LOCATION 236.9 Kk+/?IXEL 
A T  SUdSPACECZCFT P O I ' I T  236.3 YM/PiXEL 
AT L I H B  OF TAZGiT BUOY 244.0 KN/PIXZL 

EXPOSURL TIME FOR S I T  h IDE AVGLE CAMERA ICANOI = . 1 O G  Pi ILL ISEC 
POYER UEN>ITY = 0 FRGSISZ CM/SEC A T  LENS 
POHER OENSITY = 6.8599EtOl ERGS/Sd CM/SEC OU SENS34 , 

EXPOSSRE 1.7C12E-03 ERGS/SQ CH 

PERCENT OF OYNJHIC RANGE = 85.~00 
D I G I T A L  NUMYER OF EXPO; = 217 [OF 256 LEVELS1 
ONE D I G I T A L  NUMBER EGUALS 7.7812E-06 t Z ; S / S l  CH 

NUHBER OF PICTURES HITH RESOLUTION BETTE9 THAN 
RESOLUTIOS LEVELS 300.0 1uo.u 

PLANEr 
SATELLITE 1 
SATELLITE 2 
SATELLITE 3 
SATELLITE 4 

1. a 0. 
l.OJO0 0. 
1 . 0 0 0 0  0 .  
0. 0. 
0. 0. 

55.0 

0 .  
0. 
0. 
0. 
0. 

13.0 

0". 
0. 
0. 
0. 
0. 

KH/PIXEL 

SATELLITE DATA 

HUH R4NGE (KM) P'IASE (OEGI 

1 2.78976597Et06 14.2'3 
2 2.4iJ077098EtG6 25.09 
3 3.31513930Et06 21.54 
4 C.32575521Et06 5.93 

NOH EIRTH-SAT-S/G ANG 

1 1.429306tRE t o 1  
2 2.5077598'3Et01 

2 15370295Et 0 1 
4 5.95468279EtOO 
3 .  

RESOLUTION l K H / P I X )  UATP FO? SATELLITES 
NUH RES ALONG RADIUS VECTOR 

1 2.76809601E+OZ 
2 2.39'3 3 1 10 Z i  t 0 2 
3 3.31258935Et02 
s 4.32339529Et02 

COME (OEC) CLOCK (DEG) 

163.27 83-30 
152.48 83.76 
156.03 84.75 
171.61 83.64 

SATELLITE ANG OIAH 

b~85964046E-02 
be 96 874 829E-02 
8.8143658OIE-02 
6.25176598E-02 

RES A T  SATELLITE L I h 3  

2.78976551Et02 
2.40077057Et02 
3.31513837Et02 
4 32 57 54 64E t 02 

SflE4R DATA FOR SAT'ELLIIES 
SWE4R OUE T O  SMEAR WE ro NUHJER O F  TIHE T O  SHEAR 
VEL (ICH/SEC) S I C  (KH/SECJ P I X E L S  SNEAREO 1 /2  P I X E L  (SEC) 

1.67361634EtOl 7.94089223C*02 2.84626911E-04 1.75666562E-01 
8.2U2347iZE-01 7.58367731EtU2 2.35013473E-04 1.69480333E-01 
9.47J94413Et00 9.14335SZLSt02 2.92595717E-04 1.70394?41E-C1 

2 -67  3988 34E-04 1.8698660QE-01 1.256852 1JE t 0 1 1.10 8 52 8 7bE t u 3 
VIEW FROH SPACECRAFT 

A-11 , /. . .  
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Table A-6 (cont) 

PLANE1 JUPLTE 

CONL (Or.>) 155.47 
C L N <  I U t u )  = 261.79 
PHASSt ( J c G l  = 26.65 
O I A M  COrGJ = 14.33 

RANGE l K r 0  = 5.723i1t335Et05 

~ E S O L J T  104 GF PLANE 1 
CENTER = 50.09 K W P I X E L  
L I W  = S6.7b I(P/PIXEL 
fNST2JVENT UATA FO& P L 4 N i T  J U P I T  

II 041s D H4S 0 U I N  TO CNCOUNTEP J O  2443117.942 

SATELL ITE EUROP 
R P W E  (Kf l )  = 1.23328999Et06 
C O N i  (XU = 169.43 
CLOCK (DE61 = 262.33 
PHASE (OEG) 21r68 
DIAS 1LlEG) = e14  

( P I C  IRE ENTE ED 11 -1.62 DEG LA 

RESOLUTICiJ AT S P i C I F I t O  LOCPTION = 55.09 <f l /PIXEL 
S U E A l  DUE T O  Y i L A T I V i  VELOCIT IES 2.58 K M l S E C  
SUE&* JUC T O  S /C  ATTITUJE RATES 91-45 <Y/SEC 
ouxcr HOTIOY F S O M  ILL SOURCES .Ol Itn 
NUflaLd OF P I X E L S  SMtAKEJ . 0 0 0 1 8  P I X E L S  

EXPOSURL T I H E  FOR ONE-hALF P I X E L  S?lE4Z 277.321 H I L L I S E C  

EFFECTIVE I E S O L U T I 3 N  WITH SnEAR 
AT S P c C I F I E J  LOC&TION 50.1 K H l P I X E L  
AT S U J > P A t i C I 4 F T  POINT 50.1 K V l P I X E L  
AT L I M d  OF TAYGET BODY 56.9 r ( n / P I x c L  

EXPOSU4E II*E FOR SIT U I O E  ANGLE CAVteA  (CASU1 3 ,100 f l 1LL ISEC 
P O N L ~  U E t i i I i r  = o ERGS/S3 ;?l/SZC P T  LENS 

EXPOSJitE = 1.7775E-03 ERGS/Sd CH 
PONE* S E I ~ X T I  = i.777s~toi Ewiwsa C H / S E C  ON SEN SO^ 

PERCe.41 OF UY4AHIC RJhirc = 33.830 
D I G I T S L  NJ'OE3 OF EXPOS = 227 (3F 250 LEVELS) 
ONE J I G I I P L  N U H O I  EQUALS 7.7812E-06 EKSS/S;I C H  

NUKBCd OF PICTUeLS W I T t t  -?ESOLUTION BETTE3 THAI4 
RESOLJTIO4 L E V t L S  3G3.O t J0 .O 50.0 

PL AN€ 1 361.0 85.0 0. 
S A T E L L I T t  1 361.0 300 103.OG00 49.0000 
SATELLITE 2 361.0500 1) .  0. 
S A l r L L I T E  3 271.0000 3 .  0. 
S A T t L L I T E  .) 97.0500 0. 0. 

SATELL ITE UATA 

UUU RANGE ( K f l )  

1 1.53315945EtG3 Z3.1J 
2 1.2 335 U999€t C6 21.69 
3 1*63058411€+05 16.93 
,4 2.46399823Et06 2 5 - 2 8  

NUU EARTH-SAT-S/C ANG 

- 1  2.3C976143CtOi 
2 2.16J37591E+Oi 
3 1.6930&482ZtO 1 
4 2.52815548EtCi 

RESOLJTIOY lKH/P:Xl DATA FO2 S A T E L L I I E S  
NUfl R S  ALONG RAGIUS VECTOR 

1 1.51645947;tO 1 
2 1 23 l& 3 0 C 1E + G 2 
3 1.628G341f+E* 02 
4 2.46663U27Et 0 2  

SflEAtt O A T A  FJR S A T E L L l T i S  

15.0 

0. 
0. 0 

0. 
0. 
0. 

CONE ( U E G I  CLOCK ( 3 E G )  

158.96 248.68 
160 Q 43 262.33 
165.11, 262.46 
156.93 264.60 

SATELL ITE AkG D I A H  

1.24821778Et00 
1.35 65 6429E-0 1 
1.79204858E-01 
1 0953 2 732 E-0 1 

RES AT SATELL ITE L I M B  

1.53306852Et01 
1.23328914EtJZ 
1.63058214Et02 
2.46899714E+02 

115.74 

K U l P I X E L  

SflEAR OUE TO StE4R DUE TO NUMBER OF T I M E  TO SHEAR 
VEL (r(M/SEC) S I C  ( K K / S E C I  P I X E L S  SMEAREO 112 P I X E L  ( S E C )  

4 .a 5 a a  1 8 % ~  t uo 2.73420799Et01 1 . 4 8 4 1 7 4 1 l E - 0 4  3.3688 1699E-21 
2.63766284€+01 2.415576812t02 2.137GZb17E-04 2.33963775E-01 

2.26130U36EtOl 4.68356b05Et J Z  1.375438976-04 2.531 O8314E-01  
2.22<4 11 17Et 01 J.  J3973567Et02 2.1909953dE-04 2. 28 2 0 6 7  ~ E E - O I  

S A T E L L f T i  JBSCJPEO UY PLANET - . Z J D i Y S  F2OW ENCOUNfE 
S 4 T E L L I T i  r)tlSCJt2EL) i J Y  PLPNLI - . Z l U P Y S  F < O M  ENCOlrNTE 
SATELL ITE OUSCJKEU BY PLANtT  - .19UCYS FdON E N C W N I E  

E LON 
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Table A-6 (con t) 
JUPITER CHLCK our CASE 1 .  

PICTUdE N M 3 E e  487 

PLANET J U P I T E  
RANGE (KM) 4.67695251E4'35 
CONE ( O E G I  = 14.39 

PHASE (OESI = 163.55 
O I A ?  (OEG1 17.56 

CLOCK (oii) = 82.08 

8 DAYS C HRS 29 H I M  T O  ENCOUNTER 

s i r E L L I r E  EURJP 
RANGE I K H )  = 4.80329228t435 
CONE COEGI = 75.19 
CLOCK (DEGI = 267.08 
PHASE (OEG) = 106.86 
O I A H  ( O E G l  = .35 

JO 2443868.319 

RESOLJTIOr l  OF PLANET 
CENTEd 39.63 K H I P I X C L  
L I H a  = 46.22 Kt ' IFIXEL 
INSTRJf lENT U A l A  F J K  PLANET J U P I T E  CPICTJRE CENTERED AT 4.84 OEG L A T  338.94 DEG LONG > 

RESOLUTION A T  S P i Z i F I E J  LGCATION = 45.74 K Y I P I X E L  
SMEAR DUE T O  d E L A T I V t  VELOCIT IES 20.10 KHISEC 
SMEAN DUE T O  S I C  A T l I T U J E  RPTES 106.42 <H/SEC 
o B J i c r  norrorc F R O M  ALL ~ O U R C E S  .01 ItM 
NUMEE.3 OF P I X E L S  SMEPKEJ .OD021 P I X E L S  

EXPOSUZC T I H E  FOR ONE-HALF P I X E L  SHEAR 240.474 M I L L I S E C  

EFFECTIVE dESOLUTI3fJ  WITd SHEAR 
AT S P i C I F I E O  LOCPTICN 45.9 < H I P I X E L  
AT SU35PACECYAFT POINT 39.6 K H I P I X E L  
AT LIMB OF TARGET BODY 46.L KM/PIXEL  

EXPOSU+E T I H E  FOk SIT Y I J E  ANGLE CAHE2A (CAdD) = ,100 M I L L I S E C  
POWER OENSITY = 5 ERGSIS3 CHISEC AT LENS 
POWER DENSITY = 3.6¶33C+OO E S G S I S Q  C?I/SEC ON SENSGR 
EXPOSURE = 3.6933E-04 EZGS/SQ CH 

PERCS:.Il OF DYNAMIC RANSE = 18.139 
O I G I T A L  N M d E R  OF EXPOS = 46 (OF 256 LEVELS)  
ONE O I G I T A L  NUHBER EUUALS 7.7812E-06 ERSSIS?  CH 

NUMBER OF PICTU~ES WITH RESOLUTION o z r i u  THAN 
RESOLUTIOX LEVELS 30.3. G 100.0 50.0 

PLANET 487.0 211.0 121.0 
157 000 0 SATCLL ITE 1 487. O I I  00 235.0000 

S A T E L L I T E  2 48 7 J 000 8s.0000 7.0000 
S A T E L L I T E  3 33 7.0 000 43.0000 0. 
S A T E L L I T E  4 223.0 000  a. 0. 

1 J . O  

0. 

0. 
0. 
0. 

31.0000 

S A T E L L I T E  DATA 

NUM RANGE (KH) PHASE ( O E G I  CONE ( O E G I  CLOCK (DEG) 

1 5.67248438E+05 116.63 61.32 85.96 
2 4.80329228E+05 106.86 75.19 267.08 
3 O.394Zd596E+05 46.30 135.75 266.73 
4 1.45924482EtL6 39.90 142.15 266.45 

NUH EARTH-SAT-SIC ANG S A T E L L I T E  ANG U I A H  

1 1.16628695!2402 
2 1.06857516Et02 
3 4.630 08G73E+Ol 
4 3.989876356tOl 

3.3736 2198E-01 
3.48310958E-01 
4.56984958E-01 
1.85326131E-Gl 

RESOLUTION ( K H / P I X )  D L T 4  FOR S A T E L L I T E S  
NdH K i S  ALONG RAi l IUS VECTOR RES AT S A T E L L I T E  L I H B  

1 5.655 78448E t o  1 
2 4. 78869236E t C  1 
3 6.36878605EtOl 
4 1.4568848% to2 

SHEAR O A l A  FOR SATELL ITES 
SMEAR UUE T O  S n E P R  DUE T O  
VEL lK.HISEC1 S/C (KH/SEC) 

6diJ2604 34Et00 9.84695527E401 
2.91506135Et01 1.3045 6644E+ 02 
4.8829Y53CEtOU 1.5509 3345E*02 
2 ~158Y1863E to0 2.44780461€* 02 

V I E i l  FROH SPACiCbtAFT 

K H l P I X E L  

5.6724539OE+Ol 
4.80 3270 1 8 E  c 0 1 
6.394235226 t o 1  
1.45924294Et02 

NUWEER OF TINE T O  SMEAR 
P I X E L S  SHEAQED if2 P I X E L  CSECJ 

1 .39429984E-04  2.63943766E-01 
3.0974245ZE-04 1.61424434E-01 
I. 72 168134E -04 2.9041378'3E-01 
1.67791364E-04 2.97983115E-Jl 

A-13 "* t 
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Table A-6 ( C O n C l f  
JUPITER CHtClc OUT CASC 1 

P I C T U X  NsJHOER 665 

RESJLJrION OF PLANET 
CENT€* = 236.87 Kfl /FIXEL 

INSft7JMENT OPTA F O R  PLPVET JUPITE 
L I ~  = 213.91 c r / P I x E L  

1 D A I S  11 HRS 59 f l l N  r0  ENC0UNIE.I 

SATELLZTE EUROP 
RANGE (KH)  = 2.93926958Et56 
CONE IOEG) = 50.27 
CLOCK I O E G t  = 61.60 
PHASE (OEG)  = 122.77 
OIAN I O E G )  = .OS 

JO 2443869.692 

(PICTURE CENTEREO AT' P.94 OEG LAT 293.26 OEG LONG I 

RESOLUTIOS A T  SPECIFIC0 LOCATIOV = 245.32 I(H/PIXEL 
SHEAR QUE T O  RELATIVE VELOCITIES 2.53 KM/SEC 
SMEAR DUE TO S I C  4TTITJOE RATES 369.36 KH/SEC 
OBJECT HOrlON FROfl ALL SOUilCES .Ob KH 
NUH8EJ. OF PIXELS SHLAKEJ . O U O l S  PIXELS 

EXPOSUI(B TiME FOR ONL-HALF P I X E L  SflEAL 323.125 H I L L I S E C  

EFFECTIVE dESJLUI ION UITH SflEAH 
A T  S P i C I F I i O  LOCiTTION 240.4 K H l P I X E L  
A T  SUJSPACCCRAFT P O I : I T  236.1 <H/PIXCL 
AT L I t l l l  OF TARGET EOOY 743.3 K H l P I X E L  

EXPOSUic T I Y E  Fir4 S I T  H I J E  AYGLE C4HZSA (ChNLll = ,100 HILLISEC 
POHtd OENiITY = G Et7GS/S3 C S / S E C  A T  LENS 
POWiH OENi ITY = 1.3955Et01 E&S/SQ CH/SiC O Y  SENSO?. 
EXPO SJRE = 1.395%-03 EZGS/Sa CH 

PERCE'IT OF D Y N A 3 I C  RANGE = 69.654 
D I G I l A L  NUHdER OF EXPOS = 1 7 8  (OF 256 LEVELS) 
ON€ O I G I 7 A L  NUt+,BER EUUALS 7.7812E-06 E R Z S I S 3  CH 

NUMBER OF PICTURES HITH 4ESOLUTION BETTE2 THAN 
RESOLJT ION LEVELS 3 5 5 . 0  100.0 5 0 . 0  

PLANET 665.0 313.0 133.0 
SATELLITE 1 5 5 5 . 0 0 0 0  40J.OOdO 157.0000 
SATELLITE 2 d05.0000 211.0000 4 3 . 0 0 0 0  
SATELLITE 3 775.0000 307.0000 157.0000 

iai.oooo SATELLITE 4 601. O J J O  ~ O L . B O O O  

I( M/P I K E I. 19.0 

SATELLITE DATA 

NUH RANGE ( K f l l  PHASE (OEC) 

1 2~76313516EtO5 lL3 - 2 8  
2 2.93326958E+06 127.71 
3 1.72829623Et06 140.04 
4 5.67946095E4G5 ii7.88 

NU H EARTH-SAT-SIC ANG 

1 1.23275797Et 0 2 
2 1.27 7 7 22 23e t 0 2 
3 1.40036565Et02 
4 l.l78818G2E+02 

RESOLUTION ( K f l I P I X )  UAT& FOR SATELLITES - 
NU8 RES ALONG RADIUS VECTOI( 

1 2.781465ZiE+OE 
z 2.93160963Et02 
3 1.72574626E + 0 2  * 5.655861C4EtOl 

SHEA& OATA FOR SA7ELLI lES 

CONE (DEG) CLOCK (OEG) 

54.77 81-83 
50.27 81.60 
38.52 75.37 
60.24 64.ai 

SATELLITE ANG OIAH 

6.87598352E-02 
5.6920 15606-02 
1.59073204E-01 
4.76166418E-01 

?ES A T  SATELLITE LIflB 

2.78313471Et02 
2.93926926EtOZ 
1.72829438Et02 
5.67 9 4 1 2 0 1 E + 0 1  

W E A R  OUE T O  SHEAR Out: T O  NUHEER OF T I N  T O  SflEAR 
VEL (LH/SEC) S / C  (K f l ISECl  P I X E L S  SHEAREO 112 P I X E L  (SEC) 

1.96G56250itUl 4.la50356tE*02 1.57 280 77 ¶€-04 3.i79o?aoo~-oi 

3.96769902tt00 2.436*5019€+02 1. 034JJ593E-J 4 3 . 4 8 4 7  : i m - a i  
1.6905677OEt01 4.32232616Et02 1.525+1459E-O4 3.27136369E-01 

5.72S186J4EtJO 5.15343588E+Ol 8 .117RZ522E-05  6 .1592d511E-01 

A-14 
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Fig. A-l Flyby Encounter Geometry 
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Fig. A-2 Scenes eefore and After  Closest Approach 
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Fig. A-3 Sumnary Cone and Clock Plots 
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5. Case 2 

a. Input  Data - The t a b u l a r  i n p u t  d a t a  are shown on Table A-7 
. w i t h  i n p u t  c o n t r o l  23 e q u a l  t o  1.0,  s i g n i f y i n g  cone and c lock  u s e r  

option.  There are t h r e e  sets of d i s c r e t e  cone and c lock  p o s i t i o n s  
corresponding t o  p o i n t i n g  modes of  nonlimb, i n t e r n e d i a r e ,  and r a d i u s  
vector ( p l a n e t  c e n t e r ) .  These are des igna ted  cases 2-1, 2-2, and 
2-3, r e s p e c t i v e l y  . 

A-18 
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Table A-7 Case 2 Input Listlnq 

I 
. .  

J U P I I  i K  

*2 
3 
b 
b 
I 
0 
9 

lU 
11 
12 
22 
1 3  
26 
2b 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
Zb 
2z 
25 
26 
24 
25 
26 
24 
25 
Zb 
24 
25 
26 
24 
25 
Zb 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
2b 
24 
25 
26 
24 
25 
Zb 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
26 
24 
25 
2b 
24 
25 
26 
24 
25 
45 
46 
51 
b l  
62 
63 
64 
65 
66 
b7 
6 8  
b9 
61 
62 
YO 
96 

1 

t 
(CASE 2-2) 

(CASE 2-2) 

(CASE 2-3) 

(CASE 2-3) 
4 

H I D E  ANGLE SIT1 

IXEL 
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b. Output Data - Tabular  ou tpu t  (Table A-8) is  i n  t h r e e  p a r t s :  
near l imb,  i n t e r m e d i a t e ,  and r a d i u s  v e c t o r  cone and c lock  p o i n t i n g .  
Two t a b u l a r  p i c t u r e  frame summaries, given f o r  each  p o i n t i n g  case, 
correspond t o  t h e  f irst  and l a s t  t i m e  p o i n t s  f o r  t he  cone and c lock  
runs. By comparing t h e  r e s o l u t i o n  numbers between cases, i t  can 
be seen  t h a t  t h e  cone and c lock  i n p u t  i s  exe rc i sed .  

Graphic ou tpu t  w a s  s e l e c t e d  f o r  t h e  r a d i u s  v e c t o r  case 2-3 
h m  showing s t a r t  and s t o p  times of 5 1 9  from c l o s e s t  approach 

(Fig. A - 4 ) .  
approach are shown i n  Fig.  A-5. 

Summary cone and c lock  p l o t s  b e f o r e  and a f t e r  c l o s e s t  

i 

. 

A-20 
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Table A-8 (cont) 

JUPITER CdECK OUT CASE 2 -1; NEAR LIKE COW, 6 CLOCK POIXTINC 
e 

$ 
PICTURC NUHXR 49 

PLANET JUPl 1.5 
RAbCE (KK) = 5. t52bG368Et05 
CONE I D t G l  20.32 
CLOCK (OEir) = d1.89 
PHOSE (Oti) 157.63 
D I M  tOEC1 = 15.62 

RESOLUTION OF PLANET 
CENTEd = 45.39 KH/PIXEL 
LIH8 = 52.04 KH/PIXEL 
INSTXUMENT 3 A T A  FO2 PLA4CT JUPITE 

E S O l U T I O d  A T  SPECIFIED L O C A T I O Y  = 

SWEAR OUE T O  3/C PTTITUJE RPTES 
OBJECl MOTION F2OH ALL SOURCCS 
NUKaEet OF P I X t L S  SHEAkEO 

SWEAR OUE ro ~ELATIVE VELOCITIES 

0 JAYS 5 HRS 19 H I N  10 ENZOUNTER 

SATELLITE EUROP 
RANGE t K K l  = 4 ~ 6 2 % 6 6 5 7 9 E * l 5  
CONE (DES) 64.60 
CLOCK ( M C )  = 268.01 
PHASE (OE;) 117.44 
OIAH (DE51 e 3 6  

(PICVJRE CENTERED AT -71.71 O X  L A 1  297.16 OEG LONG # 

58.03  <M/PIXEL 
15.10 I(H/SEC 
90.93 <M/SEC 

.Ol KM 
.11ooi5 PIXELS 

EXPOSU<E TIfl: FOR ONE-HALF P I X E L  SHEPR 327.102 H I L L I S E C  

EFFECI IVE iESOLUTION UITH SMEAR 
AT SPECIFIED L O C A T I O N  52.0 KH/PIXEL 
AT SUJSPACECRPFT POINT 45.4 K H l P I X f L  
AT LMi) O r '  T P Y i E T  UODY 52.0 K H l P I X E L  

EXPOSUPE T I M E  FOS SIT WIOE AYGLC CAtiERA (CAN01 = .lac MILLISEC 
POHER OENSITY = J ERGS/Sil i f l / S E C  A T  LENS 
POHER OENSITY = 3.7531E+00 E R G S / S 1  Cfl/SCC ON SEXSOR 
EXPO SURE = 3 . 7 5 3 1 ~ - 0 4  cws/sa CH 

PERCENT OF OYNANIC RPNGE = l d . 4 3 9  
OIGITAL tiJn3EH OF EXPOS = 47 (OF 2 5 6  LEVELS) 
ONE C l I G I I 4 L  NUMSER EkUPLS 7.78lZE-Ob ESGS/S:1 CH 

NUWREk OF PICTURES k I T h  SESOLUTION BETTER THAN 
RESOLUTION LEVELS 3 C D . O  100.3 50.0 1 d . O  UM/PIXEL 

PLANET 
SATELLITE 1 
SATELLITE 2 
SATELLITE 3 
SATELLITE 4 

49.0 49.0 49.0 0. 
*9.uooo 49 .0000  37.0000 7 .aooo 
49.0000 37.i)OOO 7.0000 0. 
49.0000 19.0000 U. 0. 
4 9 . 0 0 0 0  0. 0. 0. 

SATELLITE DATA (CASE 2-1; NEAR LIKE CONE h CLOCK POIXTINC) 

NUH RANGE (KK) PHASE (DEI;) CONE (DEG) CLOCK (DEG) 

1 6.01258871€+05 114.25 63.69 85.43 
2 4.62866579EtG5 117.44 64.60 268.01 
3 5.71829026E+05 47.52 134.52 267.60 
4 1.36983254€+06 39.76 142.29 266.84 

NUH EARTH-SPT-SfC ANG 

1 1.14263260Et02 
2 1 .17444529Et02 
3 4.75178101E+01 
4 3.97587436E+Ol 

SATELLITE ANG DIAH 

3.18279129E-01 
3.61451791E-01 
5.11008414E-31 
1.9656 1867E-Of 

RESOLUTION (KH/PIX)  OAT4 FOR S A r E L L I l E S  
NUH RES ALONG KAOIUS VESTOR RES A T  SATELLITE L I M B  

I 5.995 8@88lZ+G 1 
2 4.614 06586itO1 
3 5.63279O36E+ 01 
I 1 3 8 7  4 725bE i 0 2  

L .OtZ56562EiOl  
4.6286 428 bEtO 1 
5.71523350E+01 
1 .35983056Et02 

SHEAR OAT4 FOR SATELLITES 
W E A R  DUE TO SMEAR D X  TO NVHBER OF TIKE 13 SHEAR 
VEL (I(M/SEC) S/C (KM/SECI P IXELS SMEARED 1/2 P I X E L  (SEC) 

7.6675795YEt00 1.05641013EtO2 1 * 8 8 6 8 1 9 ? 5 6 - 0 4  2 ,649961 6 6 E - 0 1  

4.83290033E+OO 9 . 5 J 9 0 4 7 1 5 E t D l  1.75208333E-04 2.85376473E-01 
2 e 9 3 2 9 1 6 7 3 E + O l  1.334 1 0 7 2 3 E i  JZ 3.26972333E-04 1 . 5 2 9 1 a t o 9 ~ - 0 1  

2. 4 921 35 7 3 E t 0 0  2.3b 774236€+ 0 2  1 . 6 8 5 a o 2 0 7 ~ - 0 4  2.965 94J25E-01 
SATELLITE JBSCVRED M Y  PLANtT -.220AYS F90H ENCOUNTE 

VIEW F R J H  SPACECRAFT 

A-22 



KR-71-181 

Table A-8 (cont) 

JUPITER CHECK OUT CASE 2 -2 IXTERXEDTATE COSE 5 CLOCK POINTING 

PICTUXE hUfl0ER 55 a O A l S  5 HRS 19 U I N  10 ENCOUNTER 

PLANEl  JUPITE SATELLITE EUROP 
RANGE CKM) 5.252666686+35 RANGE CKfl) = l . lY55628ZE+Ub 
CONE l o t i )  J 151.53 COPE tnEt i  = 157.28 
CLOCK IDEGJ = 261.74 CLOCd (DEG) = 262.61 
PHASE ( D E i )  = 30.58 PHASE (OEG) 5 24.83 
OIAH IDEG) 15.62 D I A H  (OEG) = .14 

RESOLJTION OF PLANET 
CENTER = 45.39 K W P I X E L  
L IMB = 52.04 KC/PIXEL 
INSTRUMENT 3ATA FOR PLPNET JUPITE LPICTURE CENTERED 4 1  13.51 DEG LA1 98.47 DEG LO!*G 1 

RESOLUTION A T  SPECIFIEO LOCATION = 45.98 K n / P I x E L  
SUEAR DUE T O  RELATIVE V i L O C I T I E S  4.78 Kfl/SEC 
SMEAR DUE T O  S/C ATTITU*JE R4TES 74.35 Kfl/SEC 
OBJECT HOTION FROH PLL SOURCES . 0 1  <ti 
NUI@E& OF PIXELS SMEPLEJ . d o 0 1 6  PIXELS 

EXPOSUdC T I f l E  FOK 3NE-HALF PIXEL SflEAR 318.551 f l ILL ISEC 

EFFECTIVE dESOLUTI3N WITH SME4R 
A T  SPCCI~ LED L o c a r I o b i  4 6 . 0  K t i l P I X E L  
AT SUdSPACECdAFT POINT 45.4 KM/PIXEL 
AT LIWB OF TAKGET 30UY 52.0 KH/PIXEL 

EXPOJUX TIME FOA S I T  H I J E  ANGLE CPHERA ICANDI 5 .loo f l ILLESEC 
POWER DENSITY = 0 ERGSlSQ :H/SEC A T  LENS 
POWER OENSITY = 1 . 2 6 3 7 E t 0 1  ERCS/SU CMlSEC ON SENSOR 
EXPOSURE = 1.2637E-03 ERGS/SQ Cn 

PERCEHT OF OYNAUIC RANGE = 63.036 
OIGITPL NUMDER OF EXPOS = 1 6 1  (OF 2 5 6  LEJELS) 
ONE DIGITAL NVtiJER EUUALS 7.7alZE-Ob ERGS/% CM 

NUMBER OF PICTU<ES HITH RESOLUTION ErIlTE.? THAX 
RESOLUTION LEVELS 3G9.0 1OO.d 50.0 

PLANE1 
SATELLITE 1 
SATELLITE 2 
SATELLITE 3 
SATELLITE 4 

35.0 55.0 
55.0300 55.5000 
55.0000 37.0000 
55.0000 19.0000 
55. U J O O  0. 

SATELLITE DATA CASE 2-2 (COXTIWED) 

NUH RANGE ( K M )  PHASE l 3 E C )  

1 1.098Q3488E+G5 19.77 
2 1.18556282EtOb 24.83 
3 1.57983912EtGb 18.87 
4 2.42053945EtGb 26.55 

NOH EnRTH-SAT-SfC ANG 

1 1.97743957E+Ol 
2 2.48314665ZaJ 1 
3 1.88707342E+Gl 
4 2.65764770€+01 

RESOLUTION (YM/PIX) DATA FOR SATELLITES 
NUM KES ALONG RADIUS VECTOR 

1 1.08133490E+01 
2 1.184102846+02 
3 1.57728915EC02 
4 2 . 4 1 8 1 7 9 4 Y i t 0 2  

5 5 . 0  
43.01309 

7.0000 
0. 
0. 

l J . 0  

3. 

0. 
~ 7 . a o o o  

0. 
0.  

CONE ( O W )  CLOCK (UEG) 

162.10 233.15 
157.28 262.61 
163.24 262.66 
155.53 264.60 

SPTELLITE ANG OIAU 

1.74288891EtJO 
1 - 4 1  11 7549E-01 
1.8495098bE-01 
1.11725559E-01 

RES A T  SATELLITE L I H B  

1.09790790E+Ol 
1.1855 6194E + O  2 
1.57983709E+02 
2 .42053834E~O2 

KM I P  I X E L  

SMFLR D4TA FOq SATLLLITES 
SHEAR DUE TO SHEAR OJE T O  NUHBER OF TIME T O  SflEAR 
VEL (I(H/SEC) S/C ( K H I S E C )  PIXELS SflEAREO 1 f 2  P I X E L  (SEC) 

I .  26669 103E-0 4 3.94106987E-01 6.52377351€+03 Z.O0073108E+Ul 
2.08156334E-04 2.40204075E-01 2 .802014dOE+01  2 . 2 3 0 7 0 2 ~ S C + J 2  

2 .27720538Et01 3.2 lSJ536lEt 0 2  2.14 970 2 46E-0 4 2 ~ 3 2 5 9 J 3 2 5 E - d l  
4 . 5 1 9 1 2 0 1 5 E 1 0 2  1. ’35 0 0 0  7 7 3E-0 4 2 . 5 6 4 0 3 2 4 l E - 0 1  2 . 3 0 d 0 8 9 ~ 2 E t O I  

SGTELLITE OBSCUdEU BY PLPNEI -. l 7 O A Y S  FR3H CNC3UNlE 
V I E H  FROM SPACECRAFT 

SUBROUTINE FINO H A 0  TROUBLE 

f 
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Table A-8 (cont) 
JUPITER CtlCCK OUT CAS6 2-2 (COXTIXED)  

P I C l U r l C  NUMHE;Z 1 0 3  0 O A I S  5 HKS 19 f l I N  TO ENCOUNTER JO 2443888.414 

SATELL ITE EUROP 
RPNGC tKH) = 4.62866579E+05 
CONS- (OEGI = 64.60 
CLOCK (OEG) f 268.01  
PHASE (DEG) = 117.44  
D I A f l  (DEG) = -36 

I E S d L U T I O 4  OF PLANET 
CENTEH = 45.39 K W F I I E L  
L I W ~  = 52.04 w / C I x c L  
I N S l K J t i E N T  DATA FOR PLANET J U P I T E  (PICTURE CENTEREO AT -25.64 DEG LAT 242.81 DEG LONG 1 

KESOLUTIOd AT S P E C I F I t J  LOCATION = 45.31 KH/P IXEL  
SHEAR DUE T O  KELATIL’E VELOCIT IES 5.10 I tH l5EC 
SHEA* Q U E  T O  S/C ATTITUOE RATES 84.39 KH/SEC 

NUflBt.< OF P I X E L 5  SflEAPEJ 00017 P I X E L S  
OOJt‘CT UOTION FROH ALL ;O?lRCES .3i Itn 

EXPOaUItE T I * €  FOR ONE-HALF P I X E L  SHEPR 287.499 M I L L I S E C  

EFFECTIVE <ESOLUTII)N W I T *  SHEAR 
AT S P i C I F I i J  LOCATION 46.3 Kf l /P IXEL  
AT SUJSPAiCCtt1FT POINT 45.4 KU/PTXEL 
AT L I H a  OF T A ? G i T  BODY 52.6 K H I P I X E L  

EXPOSIJ+c T I f l E  FO% S I T  WIDE ANGLE CAHt.(A (CAN91 = , 1 0 0  IIILL~SEC 
POHE* QEhSITY = 0 ERGS/SO SH/SEC AT LENS 
POHE2 UEltSITY 3 1.5694i+01 E R G S / S Q  CHISEC ON SENSOk 
EXPOSJKE = 1.5694E-C.3 E R G S / S O  CH 

PERCEdT GF OYNAHIC RANGE = 78.381 
D I G I T A L  HJtldER OF €XP@3 Z O O  ( O F  256 LEVELS) 
ONE D I G I T A L  NJMDER El l l iALS 7.7812E-OB S 9 S S I S J  Cfl 

NUHEEN OF PICTUDES K I T H  *ESOLUTION BETTE3 THAN 
RESOLUTION LEVCLS 3G5.0 1JO.O 

PLANET 
SATELLITE 1 
SATELLITC 2 
SATELLITE 3 
SATELL ITE 4 

103.0 103.0 
103.5000 103.0000 
133.0000 73.0000 
103.0 J O O  43.0030 
103.0000 0. 

50.0 

103.0 
79.0000 
19.0000 

0. 
0 .  

SATELLITE DATA CASE 2-2 (CONTINUED) 

NUU 

1 
2 
3 
4 

NU U 

1 
2 
3 
4 

RAi4GE (KH) PHASE (DES) 

6.01258871E+G5 116 .26 
4.6286657¶€+ 05 117.44 
5.7152902bE+@j 67.52 
1.38984254E+G6 39.76 

EARTH-SAT-S/C ANG 

1.14263260ZC02 
1.17444529t+O2 
4 . 7 5 1 7 8 1 C l E t O l  
3.975974366+0 1 

10. 0 K H l P  I X E L  

0. 

0. 
a. 
0. 

19.0000 

CONE (GEir) CLOCK (DEG) 

63.69 85.43 
64.60 263.01 
134.52 267.60 
142.29 266.84 

SATELL ITE ANG OIAM 

3.18279129E-01 
3.6145179tE-01 
5.11008414E-01 
1.94581867E-01 

RESOLUTION ( K H / ? I X )  u A T A  FOR SATELL ITES 
NUH RES AL0:JG RAOIUS VECTOR RES AT SATELL ITE L I H B  

1 5.99588861E+01 6.01256562€+01 
2 4.61406586E*01 4.62864284E*Ol 
3 5.692790 35C* 0 1 5.71823350E+Ol 
4 1.38747ZSoEt02 1 38 98 3 0 56 Et02 

SHEA* UATA For( SATELL ITES 
SHEAR DUE TO S t m R  DUE TO NUHEER OF T I H E  T O  SHEdR 
VEL (KH/SECl S I C  (KHISEC) P I X E L S  SHEAREO 1/2 P I X E L  (SEC) 

7.6670 7959Et J U  1.J5641013EtU2 1.88681975E-04 2.649961 b6E-01 
2.93i?9163REtOl 1 . 3 3 3  10723~t02 3.2b972393E-04 1.52913109E-01 
4.83ZS0035EtOO 9.53904715EI 0 1  ~ . 7 5 ~ 0 8 3 a 3 ~ - 0 4  2.85374473E-01 
2.4¶Cl35?3f +0U 2.3477423bEt02 i.685ao207~-04 2.96594725E-01 

S A T E L L I T t  CaSCUilEJ UY PLANET -.ZLDAYS F8Oi l  ENCOUNlE 
VSEY FROH SPALiCdAFT 
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Table A-8 (coot)  

JUPITER CMECK OUT CASE 2 -3 R\DItiS VECTOR COhi  6 CLOCK POINTING 

P I C T U X  NUMClER 1 0 9  0 DAYS 5 HRS 19 K I N  10 ENCOUIJTER JD 2543887.970 

PLANET JUPITE SATELLITE EUSOP 
RANGE I K f l )  5.252656b8E+J5 RANGE (Kf l )  = l . l 8 5 5 6 2 8 2 E + J 6  

CLOCK (DEG) = 261.74 

D I A N  (DEGI = 15.62 

CONE (DEG) = 151.53 CONE (DEG) = i57.2a 

PHASE (DEGB = 30.58 
CLOCK (DEG) = 262.61 
PHASE (OEGI = 24.83 
DIAH (OEG) f .14 

RESOLUlIOX OF PLANET 
CENTEA = r5.39 KMIPIXEL 
L I f l B  = 52.04 KH/PIXEL 
INSTHUMENT O A T A  FOR PLANET JUPITE (PICTURE CENTERED AT -2.18 DEG L I T  95.83 DEG LONG 1 

RESOLUTION A T  SPECIFIEO LOCATION = 45.39 KHlPIXEL 
SHEA?. UUE T O  RELATIVE VSLOCITICS 3.77 KM/SEC 
SMEAR DUE ro  SIC ATTITUJE R ~ T C S  7 8 . 7 4  KMISEC 
OBJECT MOTION FROH ALL SOUqCES e 5 1  KM 
NUHeER OF PIXELS SHEAR50 .00017 PIXELS 

EXPDSU4E. TIHE F O &  ONE-H4LF PIXEL SMEAR 297.319 H I L L I S E C  

EFFECTIVE RESOLUTION WITH SHEAR 
AT SPCCIFIED LOCATION 45.4 KHIPIXEL 
A T  SUdSPACECRlFT POINT 45.4 KMIPIXSL 
AT L I r l B  OF TARGET BODY 52.0 KH/PIXEL 

EXPOSUrE TIHE FOR S I T  WIOE AVGLE CAHEBP (CAN01 = .lo0 K I L L I S E C  
POWER DENSITY = 0 ERGS/S[I CH/SEC A T  LENS ' 

POWER DENSITY = 1 . 1 1 1 4 6 t O l  ERGS/SU CM/S?C ON SENSOR 
EXPOSJKE = 1.1114E-03 E Q G S I S P  Cfl 

F'ERCENT.DF OYNlMIC RINSE = 55.391 
DIGITAL twnaER OF E x p o s  = 141 (OF  2 5 b  LEVELS) 
ONE DIGITAL NUMBER E a u a L s  7 . 7 8 i z ~ - o 6  ERGSISP cn 

NUYOER OF PICTURES WITH ~ESOLUTION BETTE? THAN 
RESOLUTION LEVELS 36Y.G 1ou.s 50.0 li.0 

PLANET 109.0 109.0 109.0 0. 
SATELLITL 1 159.0000 109.0000 85.0000 19.0000 
SATELLITE 2 109.0500 73.000U 19.0000 0. 
SATELLITE 3 1i19.0000 43.0090 0. 0. 
SATELLITE 4 159.0005 0. 0. 0. 

KHIPIXEL 

SATELLITE DATA CASE 2-3 (COBTIWED) 

NUfl RANGE (KH) PHASE (DEG) CONE (DEG) CLOCK CDEGI 

1 1.09803488Et05 19.77 162.10 233.15 
2 i . i ~ 5 5 6 2 a z ~ + 0 6  24.83 157.28 262.61 
3 1.57383312EtG6 18.87 163.24 262.66 
4 2.42053945€+06 2 6  5 8  155 * 5 3  264.60 

NUH EAR7 H-S.41-SI C ANG SATELLITE ANG OIAM 

1 1.97743957<+5 1 
2 2.48314665Et G 1 
3 1.88707342EtCl  
4 2.6576477dE+01 

1.74288891Et00 
1.41117549E-01 
1.84 96 0986E-D 1 
1.1172555'3E-01 

RESOLUTION ( K f l I P I X )  DATA FOR SATELLITES 
NUfl RES ALONG RADIUS VECTOR RES A T  SATELLITE L IMB 

1 1.0813349OC+Oi 
2 l . l B 4 l O Z t l 4 E + O Z  
3 1.57728915E t o 2  
tr 2.41817949EtO2 

1.09790 790E+01 
1.18 55 6 1  9 4 E t  0 2 
1.57933709E+02 
2.42053834Et02 

SKEAR DATA FOR SATELLITES 
SflEAR DUE T O  SHEPK DUE TO NUMBER OF TIME TO SflEAR 
VEL (r(ti1SEC) SIC (KHISEC) P I X E L S  SflEAREO 1 1 2  P I X E L  (SEC) 

6.5217735lE+GO z . J ~ o ~ - I ~ o ~ E + o ~  i .2686910 3E-0 4 3.94106987E-01 
2 .23070245Et02 2.08156334E-34 2.40204076E-01 2.8 0 2 0 1 4 d O t r 0 1  

z . t 7 7 z n 5 3 8 ~ t o i  3.215053b7E+OZ 2.14970246E-04 2.32590328E-01 
2 . 3 U d O d 9 ~ E E t O l  4 .51382Ui6EtUP I. '35 000  7 7 3E-04 2.5640 9241E-01 

SATELLITE OUSCUREO B Y  PLANtT -. 17OAYS F4OH ENCOUNTE 
VIEW FROM SPACECRAFT 

SUBRDUTINZ F I N 2  HA0 TKOUDLE 
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Table A-8 (concl) 

JUPITER CHEC< OUT CASE 2-3 (CONIINUFD) 
I , 

PICTUPE NUHRER 157 

PLANET JUPITE 

CONE C O E t l  = 20.32 
CLOCK ( D E G I  3 61-89  
PHASE ( D E G I  = 157.63 
D I A H  (DEGI = 15.62 

RANGE = 5 . ~ 5 2 6 c a 6 8 ~ + 0 ~  

KESOLJTIO:4 OF PLANET 
CEN1L.R = 45.39 C W P I X E L  
LLHB = 52.04 I(P/PII[EL 
I t JS lRJ f lENT OPTA FJR PL4JET J U P I T E  

0 3PYS 5 HKS 19 HLN TO ENCOUNTEP 

S A l E L L I T E  EUROOP 
WANGE ( K f l l  = 4.62d66579E+J5 
CONE (OEGI = 64.60 
CLOCI( (OES) = 266.01 
PHASE (OEGI f lll.44 
OXAH ( O E G I  -36 

(P ICTJRE CfNTCRED AT -.39 ULG LA1 237.64 X G  LONG 1 

KESOLUTION A T  SPESIFILJ LOCATIO4  3 + 5 . 3 3  <H/? fXEL  

SHEAR UUE 10 S/C P T T I T U J E  Z P T E S  87.50 Cfl/SEC 
OaJECT HOTION FROn ALL 30USSES .31 <fl 
NUHBEa OF P I X E L S  SHEAREL) . O O J i J  P I X E L S  

SMEAH OUE T O  d E L A T I V E  V E L O C I T I E S  3.81 < n / s E c  

EXPOSURL: T I H E  FOR ONE-HALF P I X E L  Sf lEQR 265.b26 H I L L I S E C  

EFFECTIVE 2ESOLUTIJN W I T H  Sf lE4R 
AT S P i C I F I E D  LOCATION 45.4 K t f / ? I X E L  
AT SUdSPACEC2AFT POINT 45.4 < f l / P I X E L  
A T  LItia OF T A W E T  9 0 0 1  52.0 K f l l P I X E L  

EXPOSU$E TI f lE  FOR SIT UIJE ANGLE C4HESA LC4NO) = . IO0 H I L L I S E C  
POWER DENSITY = 0 ERGS/SP S'!/SEC AT LENS 
POWER DENSITY = 1.786GE101 ErlGS/S(I CH/SEC ON SENSOR 
LXPOSJRE 1.786CE-03 ERGS/SO Cfl 

PERCEdf  G F  OYH4XIC RAHGE = d9.255 
D I G I T A L  NUflBER OF EXPOS = 228 (OF 2 5 6  LEVELS1 
ONE D I G I T A L  NUflDER EUUALS 7.78126-36 ERGSIS.2 Cf i  

NUHBER OF PICTURES H17H PESOLUTI3N BETTEZ THAN 
KES0LUTIC)N LEVELS 30J.O 10t.J 50.0 10.0 

PLANET 157.0 157.0 157.0 0 .  
S A T E L L I T E  1 1 5 7 ~ 0 0 0 0  157. J O J O  121.0000 31.0000 
S A T E i i I T E  2 157.0000 121.0 0 u o  31.0000 0. 
SATELL ITE 3 157.0300 67.0000 0. 0. 
S l l T E L L I T E  4 157.0000 0. 0. 0. 

K H I P I X E L  

S P T E L L I T E  01\74 (CASE 2-3 COSTISUED) 

NUM RANGE (KM) PWASE (OEG) CONE ( O E G I  CLOCK (DEG) 

i 6.01258871Et05 114.26 63.69 85.43 
2 4.62866579Et05 117.44 64.60 268.01 
3 5.71829026E+05 k7.52 134.52 267.6C 
4 1.38983254E+C6 39.76 142 29 266.84 

NU ti EARTH-SAT-SIC ASG '. S A T E L L I T E  ANG O I A f l  

i l . l 4 2 6 3 2 6 0 E + 0 2  
2 1.17444529Et 0 2  
3 C.75178101EtOI 
4 3.97587436E + 0 1 

3.18279 12'3E-01 
3.61 45 17'31 E-0 1 
5 11 00 8 4 14E-01 
1.94 58 I 8 6 7 E - 0  1 

RESOLJTION ( K H / P I X l  DATA FOR SATELL ITES 
NUH RES ALONG RAOIUS VECTOR RES AT S A T E L L I T E  LKHB 

1 5.99588881EtOl  

3 5.69279036E101 
s 1.38747256E + O  2 

2 e .  6 1 4 0 6 5 a 6 ~  +o I 
6 ~ 0 1 2 5 6 5 6 2 E + 0 1  
4.62864284EtOL 
5.71 82 3350E t 0 1 
1.38983056Et02 

SHEAR 3ATA FOR SATELL ITES 
SHEAR Out T O  SMEAR UUE T O  NUHJER OF T I M  T O  SflEAR 
VEL LCMlSECl  S/C ( K H I S E C I  P I X E L S  SHEARED 1 1 2  P I X E L  (SECI  

2.66107959EeUO 1.05641013EtO2 1.d8681975E-04 2 .64996166E-01 
2.932'316JBE+Gl 1.33811723Et52 3.26972373E-04 1 .52914109E-01 
b .83290053Et00 9 . 5 3 9 0 4 7 1 5 E t P l  1.7520833JE-34 2.853 7u4 7 3 E - 0 1  
2.C9213573E+00 2 .34774236Et02 i . 6 8 5 e o z a 7 ~ - 0 4  2.  ¶ 6 5 9 + 7 2 5 E - 0 1  
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J1lm 

Fig. A-4 Scenes Before and After Closest Approach (Case 2-3) 

, 

I sx: TIK 0. SP TIK .2 

Fig. A-5 Sumnary Cone and Clock Plots  
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B. MISSION 2 

The s p e c i f i c  o b j e c t i v e  of Mission 2 is  to  p rov ide  the  d a t a  
r e q u i r e d  t o  v a l i d a t e  the  "imaging" a n a l y s i s  c a p a b i l i t y  . This 
miss ion  i n c l u d e s  the  cases shown i n  Table A-1.  Niss ion  2 exer -  
cises two cameras, two p l a n e t  f l y b y s ,  and n a t u r a l  sa te l l i t e  en- 
coun te r s .  

The s p a c e c r a f t  i s  a TOPS c o n f i g u r a t i o n ,  w i t h  EarthlCanopus 
a t t i t u d e  c o n t r o l .  

1. Science Mode 

Data are provided t o  check o u t  t h e  imaging miss ion  a n a l y s i s  
c a p a b i l i t y ,  ( i .e . ,  the  i n t e r f a c e  between ins t rumen t  module, tra- 
j e c t o r y  geometry, summary c a l c u l a t i o n s ,  and d a t a  d i s p l a y )  w i t h  
t a r g e t s  o f  J u p i t e r ,  J u p i t e r - n a t u r a l  sa te l l i t es ,  and Sa tu rn .  
The complete se t  of measurement mode c a p a b i l i t i e s  i s  used v i a  
combinations of i n s t rumen t  p o i n t i n g  and frame t iming  modes. 
The t o t a l  number of runs  i s  f o u r ,  w i t h  v a r i a t i o n s  as fo l lows:  

POINT IN G 
Align to  Radius Vector 
Input Discrete Cone/Clock 

CAMERA FOR 
Wide-angle Field o f  View 
Narrow-angle Field o f  View 

CAMERA CHARACTERISTICS 
Command Instrument Val ues 

. 
SATELLITE 

None 
One 
Mu1 t i  number 

Jupiter 
PLANETS 

User Input Values Saturn 

2. Instrument Characteristics 

* -  

The imaging system c h a r a c t e r i s t i c s  f o r  X i s s ion  2 are shotm i n  
Table A-9.  The m a j o r i t y  of l o g i c  f low through t h e  equa t ions  i s  
v a l i d a t e d  by swi t ch ing  from t h e  narrow- t o  the  wide-angle canera, 
and by swi t ch ing  between command ins t rumen t  v a l u e s  and u s e r  i n -  
s t rument  values. The ma t r ix  of runs  and a s s o c i a t e d  v a l u e s  t h a t  
e x e r c i s e  the  two cameras and o t h e r  v a r i a t i o n s  are p resen ted  i n  
t h e  " Input  Data" paragraphs f o r  each case. 
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Table A-9 Imaging System Character is t ics  

ESARROIJ-ANGLE MI DE-A;;GLE 
PARAb?ETER SYMBOL UNITS CAMERA CANERA 

Focal Length F 
Aperture (diam) D 
Obscuration OBSC 
Optics Transmission Trans 
Horizontal 
No. of Scan Lines NLINES 
No. of Pixels per Scan Line NPIXEL 
No. o f  Bits per Pixel BPPIX 
Hinimum Detectable Exposure 
Maximum or  High Light Exposure 

cm 
cm 
%' 
% 

cm 

bits 
ft-ca-sec 
ft-ca-sec 

200 
23 
0.0 
85.0 
1. €xl  .6 
800 

800 
8 

0.003 
0.3 

Sensor Response Curve s-20 
F i l t e r  Transmission f t  % 

B1 ue 47.0 
Green 58.0 
Red 25.0 

sec 0.05 
Exposure Times 

0.1 

Frame Read Time 
Frame Erase Time 

TREAD sec 
TERASE sec 

0.5 
40.0 
0.5 

20 
5 
0.0 
85.0 
1.6xi.O 
800 
800 
8 
0.003 

0.3 

s-20 

47.0 
58.0 
25.0 

0.1 
0.5 
1.0 
40.0 
0.5 
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' 3 .  Trajectory Data 

The encoun te r  da ta  were ob ta ined  from a 1977 Jup i t e r -Sa tu rn -  
P l u t o  miss ion .  The J u p i t e r  encoun te r  t i m e  was s p e c i f i e d  such  t h a t  
m u l t i p l e  encoun te r s  would occur ;  t h e  d a t a  are as follows : 

PLANET ENCOUNTER 
. SATURN PARANETER JUPITER 

Calendar Date/Hr/Min/Sec 14 JAN 79/10/48/3.27 1 AUG 80/20/19/56.54 
Julian Date 2443887.950038 2444453.347182 

Peri apse S t a t e  
( k m L  (x> 1.2706446432E+05 -1.4122713896E+05 

-1.3387051602Et04 -4.208384699 1E+05 

(km/sec) , ( $1 -2.9431552532E+Ol -2.0 131197330E+01 
(9 1.7610963316EtOl -6.1481658560E+00 

2.1321885366E+05 9.7650552979E404 (U 
(Earth Ecliptic Ref). 

(a 1.1418359371E+00 5.3291218577E+00 

4. Case 4 
9 

a. Inpu t  Data - The a b i l i t y  of t h e  program to swi t ch  from 
p l a n e t  t o  s a t e l l i t e  and back to  p l a n e t  i s  demonstrated.  (See Table  
A-10 f o r  i n p u t  l i s t i n g . )  

Table A-10 Case 4 I n p u t  Listing 

JUPITER CHECK OUT CASE k 

2' 
3 
b 
6 
7 
6 
9 

1 0  
11 
12 
22 
61 
62 
63 
69 
81 
82 
86 
90 
96 

5 . 0 0 0 0 0 0 0  PLANET 
2 . 0 0 0 0 0 0 0  SPTEC ElJqOPA ( J - I f )  
7 9 0 1 1 4 * 6 ¶  '14TE JO AT ENCOUNTEQ 
15. o o o l r o o  
127 0 6 4 . 4 6  S T k T E i  
213218 85 S T A T E 2  P E $ I A P S I S  VECTOR FROM LEADBETTERS 

-13387.052 S T A T E 3  79 J S P  RUN T O  M A X I M I Z E  S A T E L L I T E  
-29.431552 ST ATE4 ENCOUNTER 
17.610963 STATES 
1.1418359 S T A T E 6  
110.0GOGO E A S T 1 0  

- 1 . 5 0 0 0  C l O O  FSTAK T I M E  FROM P E R I A P S I S  
1*5000OOO F S T O P  T I M E  FROM P E R I A P S I S  
5. O C O O O O O  O T I N S T P I C T U R E  T A K I N G  INTERVAL ( M I N I  
0 0  00J0000 CALCSTPZCTUSC5 PEr? CALC STEP 3 0  M I N  PER CALC S T E P  
3 ~ 0 0 0 0 0 0 0  '3PLOT 
30 O O O G  000 DPRNT 
100000s OOE+GlSATKNG 
tllllll. 0 
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b. Output Data - The o b j e c t i v e  in case 4 w a s  t o  show the  
geometry and a n a l y s i s  c a p a b i l i t y  a s s o c i a t e d  w i t h  s w i t c h i n g  from 
p l a n e t  t o  s a t e l l i t e  and r e t u r n .  The t a b u l a r  o u t p u t  (Table  A-11) 
gives s e v e r a l  frames o f  Europa b e f o r e ,  a t ,  and a f t e r  c l o s e s t  ap- 
proach.  Frames are a l s o  given t o  i n d i c a t e  a completely dark  d i s k  
( o c c u l t a t i o n )  of Europa,  and t h e  next  p r i n t o u t  frame s w i t c h e s  back 
to  J u p i t e r  and i t s  a s s o c i a t e d  f i e l d  of view compared w i t h  Europa. 

The g raph ic  ou tpu t  (F ig .  A-6) shows t h e  o v e r a l l  view of en- 
coun te r .  F igure  A-7 p r e s e n t s  geometry frames o f  Europa and 
J u p i t e r ,  as d i scussed  i n  Table A-11.  Figure A-8 p r e s e n t s  r e so lu -  
t i o n  and smear summaries t h a t  show the  e f f e c t  of s w i t c h i n g  from 
J u p i t e r  t o  Europa and back t o  J u p i t e r .  
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Table A-11 Case 4 Tabular Ouptut 

JUPI lER CHECK OUT CASE 4 
’> 

I 
PXCTU?E NJHOER 415 

PLANET J U P I I E  
R A G E  (KH) 2 2.84442318E*05 
CONE (OEG) 5 104.55 
CLOG< IOE;) = 261.50 
PHASE (DE(;) = 77.52 
OIAH IOEG) 5 29.06 

RESOLUTIOI4 OF PLANET 
CLNTEtZ = d.29 KHIPIXEL 
L I P 8  = 8.97 K W P I X E L  
XNSTRJHENr DATA FOR SATELLITE EUROP 

9 J I Y S  t HRS 30 HIH TO CNCOUNTE2 

SATELLITE EUQOP 
R&NGE (KH) = 9.00192697E+05 
CONE (OEG) = 133.44 
CLOCK (DECl = 263.65 
PHASE tOEGl f 48.63 
DfAH IDEGI = -19 

1 

RESOLUTI0.Y A T  SPECIFIEO LOCATION = 3.99 KH/PIXEL 
SHEAR DUE T O  RELATIVE VELOCITIES 33.89 KHISEC 
SHEAR DUE T O  S/C A r r I T U J E  R P T E S  138.63 I(H/SEC 
OBJECT HOIION FROH ALL SOURCES . 0 2  KH 
hlUHBEi OF PIXELS SHEARE) .00192 PIXELS 

EXPOSUSE TIHE FOR ONE-HALF PIXEL SWEAR 26.050 H I L L I S E C  

EFFECTIVE 2ESOLUTION H I T H  SMEAR 
AT SPECIFIED LOCATION 9.0 KHJPIXEL 

AT L I f i B  OF TARGET BODY 9.0 K H I P I X E L  
A T  SUBSPACECRAFT POINT 8.3 KPIPIXEL 

EXPOSU2E TIME FOR S I T  NAXROH ANGLE C4HER4 (CANU) .lo0 MILLISEC 
POHEH D E N i I T Y  0 ERGS/Sa CH/SCC A T  LENS 
POHER OENSITY = 1.7421E401 ERGS/SJ C n / S E C  ON SENSOR . EXPOSUdE 1.7421E-03 ERGSISU CH 

PERCEdT OF DYNAMIC RANGE = 87.055 
DIGITAL NJHYER OF EXPOS = 2 2 2  (OF 256 LEVELS) 
ONE IJIGITAL w H a E 3  E ~ ~ U A L S  7 . 7 ~ i 2 ~ - 0 5  ER;S/SQ cn 

NUMBER OF DICTURES WITH d€SOLUTION BETTER THAN 
RESOLUTION LEVELS 3G3.0 100.0 50.0 10.0 

PL ANEr l L 5 . 0  415.0 4 1 5 4  139.0 
SATELLITE 1 k15.0JOO 415.05011 415.003;1 163.0 0 3 0  
SATELLITE 2 415.OOOG 415.0000 415.0000 1 3 . 0 0 0 0  
SATELLITE 3 4 1  5.0000 415.0000 415 . O O O O  0. 
SATELLITE 4 415.0000 415.00~1) 4 i 5 . 0 0 0 0  0. 

Nun 

i 
2 
3 
4 

NUH 

1 
2 
3 
4 

RESOLUT 

SATELLITE DATA 

RANGE {KH) PHASE tOEG) 

1.54475603Et05 133.50 
9.0019%697E+05 48.63 
1.250770046tG6 3 2  07 
2.09581488E+06 34.73 

EARTH-SAT-S/C ANG 

1 ~ 3 3 4 9 8 3 8 5 E  + O Z  
u.86296758Et01 
3.206928ZZC+01 
3.47332738E t o 1  

ON ( K U / P I X I  OATd FOe SATELLIT 
NUH RES ALONG RADIUS VECTOR 

f 1.528 056OJrl t  0 0 
2 8.98737697E+OO 
3 1.248220 04EtO I 
4 2 . a 9 3 4 5 4 ~ 8 ~ t o i  

SNEAR DATA FOR SATELLITES 
SHEAR OUE TO SrEdR QUE TO 
VEL w i / s E c i  S IC IKHISEC) 

4.32332668EtO0 3 .12179724EtOi  
3 .388638345tOl  1 .38626344Et02 
2 . 2 9 5 9 6 7 a 9 E t o l  2 .16450517Et02 
2.1904867AE+01 3.5 7 5 8 2 7 9 7 E t 0 2  

VIEY FROH SPACECRAFT 

J D  2443888.129 

KHIPIXEL 

CONE (DEG) CLOCK tOEG) 

44.53 99.63 
133.44 263.65 
150.00 263.49 
147.34 264.70 

SATELLITE ANG OIAU 

1 . 2 3 e a 4 6 9 6 ~ + 0 0  
1. 858SZ230E-01 
2.33623022E-01 
1.29036271E-01 

S 
RES A T  SATELLITE L I M B  

1.54466576Et00 
9.00196513E+00 
1 .25076744Et01 
2 .09581355EtOl  

NUHBER OF T I H E  TO SHEAR 
P I X E L S  SHEAREO l I 2  P I X E L  (SEC) 

1.85585280E-0 3 2.69417919E-02 
l . Y l 9 4 6 5 J Z E - 0 3  2.60489125E-02 
1.90 146472E-03 2.62955181E-02 
1. $0  5 8 5 5 1  7E-0 3 2 .768771 3ZE- 32 
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JUPITER CeECI( GtJT CASE 4 
Table A-11 (cont) 

P I C I J I E  NJMOEd 4 3 3  

PLPNEI JUPITE 
RANGrf $ < H I  5 L.48569649Et35 
CONE ( D C u l  3 6 5 . 5 7  
CLOCC ( O t i l  = 2b1.38 
PHASE 10CGI 11b.47 
O I A n  tJL(r) = 33.37 

J DAYS 0 HRS 0 MIN TO ENCOUNTER 

S A f E L L I T t  EURO? 
RANGE l < H l  7.74639729Et05 
CONE IOEGI = 121.02 
CLOC< I O E G I  = 264.11 
PHPSE (DESI  * 61.04 
O I A n  10EGl = .22 

RESi)LiflIGA OF PLANET 
CENTCri = 7.03 <HIPIXEL 
LIHd 7.71 KPIPIXEL 
INSTRJMENT O A T A  FOR SATCLLITE EUSO? 

RESOLclTI0.I A T  SPECIFICJ L 0 C a T I O : t  = 7.73 &Y/PIXEL 
SMEAR UUt T O  R t L A T I V L  JCLOCITIES 32.65 KM/SEC 

OEJiCT M O l I O l J  FI(OI1 ALL SOUZSES .02  KM 
NUWjE-! OF PIXELS SntAPEJ .DO204 PIXELS 

SMEAZ ~ U E  T O  S I C  P T T I I X E  R a T E s  126.64 WISEC 

EXPOSU& T I M E  FOK ONE-HALF PIXEL SHEPd 24.519 MILLISEC 

EFFECTIVE IESOLUTIOtt WITH SMCAR 
AT S P G I F I E O  LOCATION 7.7 KHlPIX' lL 
A T  5U3JPACCCKPiT POINT 7.8 W I P I X C L  
A T  L I H D  OF T1T.GET RGUY 7.7 KM/PIXEL 

EXPOSUdIE T l M E  FOd S I T  E;A.(itOr( ANGLE C. IHER4 (CANU) .loo MILLISEC 
P0Wt.I UENJITY = J E ~ G I S Q  C H / S E C  P T  LENS' 
POWt? U E N X T Y  = 1.895i3EtOl iYGbIS2  CilISEC O Y  SENSCIR 
EXPOSU*E 5 1.8958:-03 EKGSlSl i  CH 

PERCEiJT OF OYNPHIC RAhGE = 34.769 
U I G I I P L  NJMJE? OF EXPCS = 2 4 2  (OF 256 L t V E i S l  
ONE JIGITPL NUHOE< EQUALS 7.781ZE-05 ER;S/S'I Clr  

NUMaEt? OF PICTUiES WITh ?€SOLUTIO# 8 E T T E i  THPiJ 
KESJLUTIOiJ LEVELS 3G3.0 100.0 50.0  

PLANLl  

S A T t L L I T E  2 
SATCLLl'IE 3 
SATELLITE 4 

SATELLITE. i 

10.0  

4 3 3 . 0  433 0 433.0 157.0 
433.0JOO 433.80 J O  433.0000 * .181.0000 
453.CJ30 433.0G38 433.0000 31.0030 
433.0500 433. O G O O  433.00 0 0 0. 
433.8000 433.00 J J  433. O O O J  0. 

KHIPIXEL 

SATCLLITE O A T A  

NUN RANGE (KH)  PHASE (DEG) CONE ( O E S I  CLOCK IJEG)  

1 2.70681833EtG5 134.37 43.60 93.23 
2 7 . 7 r 6 5 6 7 2 9 i t C 5  61.C4 121.02 264.11 
3 1.08974540EtG5 37 '47 144.53 263.90 
4 1.9292G939E+06 37.61 144.44 264.90 

NU H EARTH-SAT-SIC ANG SATELLITE ANG D1b.H 

1 1.34373419CtOZ 
2 6.1 G 4 362 942 0 1 
3 3.74669818 i  t o 1  
4 3.76148093E+Ol 

7.06989145E-01 
2.15975616 E-0 1 
2.68 144 OZ3E-0 1 
1.40175376E-01 

RE$OLJTION I K K l P I X )  O A I A  F O i  SATELLITES 
IWH RES ALONG eAUIJ3 VECTOR YES A T  SATELLITE L I Y B  

1 2.69011833E+00 

3 1.0871955JE+ 0 1  
4 1.92596~33E+O 1 

2 7 . 7 3 i 7 8 7 a ~ t e o  

SHEPK UAIA FGe SATELLITES 
SMEAR DUE T O  SHEPR DUE T O  
VEL (<H/S iC)  SIC i t w s E c )  

4.297727&3E+00 4 .37668602EtGl  
3 .2649093&EtU1 1.2664L547;+02 
1.717406*5E*Gl 1 . 7 Y t 6 J U 6 9 E t 0 2  
1 .48u31350Et01 3.214?1898<+ 02 

2.70676681Et00 
7.74637354EtOO 

1.92926855E+01 
i . n 8 9 7 4 ~ 5 1 ~ + 0 1  

NUM3E9 OF TI f lE  T O  SMEAR 
PIXELS SHEAREO 1 1 2  P I X E L  (SEC) 

1.96567815E-03 2.54365142E-02 
Z.Oj352547E-0 3 2.45155U65E-02 
1.63512426E-03 2.77753604E-02 
1 . 7 4 3 1 3 5 ~ 8 E - 0 3  2.U68395 03E-02 
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Table A-11 (cont) 
U P I T L R  CYECK OUT CASE 4 

PICTU4E NJMBER 451 

PL1NET JUPITE 
RANGE (Knt = 2 . 8 4 4 4 2 ~ 1 8 E t 0 5  
CONE (Oti) = 26.63 
CLOCC fDEG) = 261.14 
PHASE 10EG) = 155.43 
OIAH (DE;) 29.06 

RESOLJTION OF PLANET 
CENTEY 5.78 KM/PIXEL 

INSTKUUENT O A T A  FOR SCTELLITE EUROP 
Linu = 6.45 KWPIXEL 

0 OAYS 1 MRS 2 9  H I N  TO ENCOUNTER 

SATELLITE EUROP 
RANGE tKU1 6.49097659Et05 
CONE (OEG) = 107.55 
CLOCC fOEG) = 264.73 
PHASE COEG) = 74.50 
O l A H  1DEG) = e26 

RESOLUTION A T  SPECIFIED LOCPTION = 6 - 4 6  YM/PIXEL 
SUEAR DUE T O  H E L I T I V t  VELOCITIES 29.38 I(M/SEC 
SUEAl  OUE T O  S/C P l T I T 1 1 3 E  R A T E S  124.48 KMlSEC 
OBJECT MOTION FliOH ALL SOURCES .Ol rn  
NUHDEI OF PIXELS SMEARE3 5 0 1 3 0  P I X E L S  

EXPOSWE T I H E  FOR OWE-HALF P I X E L  SMEAR 21.776 H I L L I S E C  

EFFECTIVE PFSOLUIIUN Wirti SHEAR 
A T  SPECIFIED LOCATION 6.5 <M/PIXEL 
AT SU3SPACECHAFT POINT 5.8 I (H/PIXEL 
A T  LIM8 OF TAliGET BODY 6.5 KM/PIXEL 

EXPOSUWE TIWE FOR S I T  NP$ROW INGLE CSKER? (CPNO) = . 10U MILLISEC 
POHEK DENSITY 0 EPGS/S? C?l/SEC A T  LENS 
POWER DENSITY 1 .795EEtOl  ERGS/SR 3r(/SFC O X  SENSOR 
EXPOSIJKE = 1.7956E-03 ERGS/SU 3 

PERCENT OF OYNPHIC RANGE = 89.740 
OIGITAL tiJHBER OF EXPOS = 229 (OF 256 LEVELS) 
or<€ UIGITAL NUMQL.~? t u l r 4 ~ s  7 . 7 a i x - 0 6  E R G S / S ~  cn 

J O  ZIC3888.254 

N U M E K  OF PICTURES WITH RESOLUTION BETTE3 THAN 
RESOLllTlON LEVELS 3 0 0 . 0  1 0 0 . 0  50.0 10.0 K H l P I X E L  

PLANET 451.0 451.0 451.0 175.0 
SATELLITE 1 451.0000 4 5 1  .OOJO 451.00 0 0 199 .0000  
SATELLITE 2 451.0000 451.0000 451.0000 49.0000 
SATELLITE 3 451.0000 451.0000 451.00 0 0 7.0050 
SATELLITE 4 451.0300 451.OOJO 4 5 1  0 0 0  0 0. 

SATELLITE DATA 

NtJU RANGE (KH) PHASE (DEG) 

1 3.89778905EtG5 128.76 
2 6.49097659Et05 74.50 
3 9.230344ObEtC5 4 1  4 9  
4 1.75460228EtG6 39.31 

NUH EARTH-SAT-S/C ANG 

1 1.28755630Et 02 
2 7.450 1 7 5 1 3 E t  0 1 
3 4 . 1 4 8 9 5 5 2 Z E * 0 1  
I 3.93095393C+Ol 

RESOLUTION ( K N I P I X )  O A T A  F O ?  SPTELLITES 
HUM RES ALONG RADIUS VECTOR 

1 3. ~ a i 0 8 9 a 5 ~ t o o  
2 6.476 37b59C t G O  
3 9.204844G7EtOO 
4 1.75224228EtOl  

SHEAR OAT& FOR SATELLITES 

CONE (DEG) CLOCK (DEGI 

49.20 89.34 
107.55 264.79 
140.57 264.55 
142.74 265.28 

SATELLITE ANG O I A M  

4.90966768E-01 
2.5774 bZ9YE-01 
3.1b574166E-01 
1.54129608E-01 

RES AT SATELLITE L I H B  

3 89775 327EtO 0 
6.49096017Et30 
9.23030884EtOO 
1.75460069E*Ol 

SHEAR DUE TO SCEAR DUE T O  NUHEER OF TIME T O  SMEAR 
YEL (KM/SEC) S/C ( K M l S E C )  P I X E L S  SHEARED 112 P I X E L  (SEC) 

6.94 9095 I Z E  to0 G.?453C833E*01 1.96416674E-03 2.54560872E-02 
2 . 9 3 8 3 7 7 Y 9 i t U l  1 .24478042Et02 2 . 2 9 7 J t l 7 7 E - 0 3  2.17674113E-02 
9.71221427Et O D  1.48635430E~O2 1.72050164E-03 2.90b97397E-02 
6.2 05610 16E t 0 0 2.90182266E+02 1.69144587E-03 2.956C5084E-02 
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Table A - l l  (cont) 
JUPIIW c d t c K  our CASE 4 

P I C l U 3 r  NUMtiER 613 

PLANE1 JUPITC: 
RANGE ( < M I  = 1.1797211?E+J6 

CLOCIt tOkG1 = 81.60 
PHASE (DEI; )  = 13G.52 
OIAN (DES) f b.94 

CONc COEJ) 47.4b 

KESOLJTIOtI OF PLANET 
CENTEC( = 9.26 KMIFIXEL 
L I * J  = 9.95 KI"/PIXEL 
INSTHJHENr OATA FOR S A T i L L I T E  EUiZOP 

8 JAYS 1 4  HRS 5 9  HIN TJ ENCJUNTlii3 

SATELLITE EUQOS 
R A N X  (<HI  = 3.'f7374490EtQS 
CONE (OEGl = 13.33 
CLOCIC (OE;) = 66.52 
PHASE (OEGJ = 166.71 
RIAPI  (0'258 -17 

RESOLUTION AT S P i C I F I E J  LOCATION = 3.91) <%/PIXEL 
SMEAri GUZ T O  d E L A T I k t  VELOCITIES 16.53 <fl/SEC 
SMEA* UUE T O  S/C ATTITUJE RATES L03.73 Kf l lSEC 
OOJECr MOTION FLON ALL SOURCES .02  I tH 
N u n a E t  OF PIXELS S Y E P C E J  . O O Z l 6  PIXELS 

EXPOSWE TIHE FOR ONE-HALF PIXEL SnEAK 23.117 H I L L I S E C  

EFFECTIVE dESOLUTION WITH SHEAR 
A T  S P E C I F I t r j  LOCdTICN 1 0 . 0  dH/PIXEL 

AT LIMB OF TA,+GCT a o a  10.0 KW/JIXEL 
AT SUUSPACkCYAFT ? O I , . T  9.3 dH/PIXEL 

E X P 0 3 U i t  1111; FOI( SIT hA<QOW ANGLE CAHEY4 (CAVOI = . 1 O C  H I L L I S E C  
POUErl OENj ITY = 0 <eGS/SP :N/S-IC A T  LENS 
POUie  DENhITY = 1 . 6 5 1 4 + 0 1  <t?GS/Sd CY/SSC 09 SENSOR 
EXPO S JRC 1.6514F-03 E 2 G S I S r I  C M  

PEi3CE:lT OF OYNin IC R A h X  = 82.5J2 
D I G I T P L  NJIiQEK OF E r O C S  = 211 (OF 256 LEVELS) 
ONE U I G I I A L  Ndfl3E2. EPUPLS 7.73lZE-05 E 9 t S / S Z  CN 

NUPBER OF PICTURES WITH *€SOLUTION PcTTES TH3N 
KESOL'JI 10.1 L i V t L S  3CJ. 0 1OO.J 50.0 

PLANE 1 613.0 613.5 613.0 
613. J O G 0  SATELLITE 1 0 1 3 . O O J O  613.3010 

SATELLITE 2 b13.  C000  613.0JOO 6 1  3.000 J 
SATELLITE 3 613.0000 613.0050 613.JLOJ 
SATELLITE 4 613.0300 61 3 .00  I O  6 1  3 .  O O O J  

NUM 

1 
2 
3 
4 

NU H 

1 
2 
3 
e 

RESOLN 
twn 

1 
2 
3 
4 

SATELLITE O A T A  

RANGE (KP) PMASE (DE;) 

3 . 1 J 4 7 i l 4 8 E t C S  118.38 
3.97074490EtG5 154.71  
1.76dJ7773EtG5 156.35 
7 . 3 a 1 3 9 7 4 2 t t 0 5  $4.76 

EPHTH-S&T-S/C A\IG 

1 . l d 3 7 8 0  I Y E  t C  2 
1.64706911E t o 2  
1 .56301948Et02 
3.476 17541E t o  1 

09 ( < M I P I X )  O A T I  F O X  S 
i(ES ALONG <AOIUS VECTO 

8 .  OU3O 1 1 4 a E t  0 J 
9.956:449OCtOG 
1.76287773Et 0 0  
7.j577'3742EtOO 

TELL 

1j.0 

337.0 
361.00JJ 
~ l t . 0 0 0 0  
16'3.0033 

49.0000 

J O  266383%. J l ?  

K H I P I X E L  

CONE ( O E G )  CLOCK (51EGI 

59.59 8 5 - 6 0  
13.33 66.52 
23.35 359.34 

147.21  276.21 

SATELLITE ANG D I P H  

2.3611949bE-01 
1 .6779462 lE-01 

3.66 37 5 8 02E-0 1 
1.633Y3578EtOD 

T ES 
'IES A T  SATELLITE L I M B  

8.lJ469421)EtOO 
9.97C73421EtOO 
1.78819592E103 
7.3d13596'3EtO0 

SHEAR O A T A  FOR SATELLITES 
SHEAR OUE T O  SHEAH DJE T O  N3MBER OF TIME T O  SHEAR 
VEL (<f l /SECl S/C (KM/SEC) PIXELS SMEPREO 1 1 2  P I X E L  I S E i )  

l .U7713452E+Ol  l .ZZ88339oEtOZ 1.4 U 1 7'3 '3 5 6E - 0 3 5.5656437SE-JZ 
2.30515243E-J2 1 . 6 5 3 4 6 4 3 1 i t O l  i . J 3 7 2 3 1 6 3 E t 0 2  

1 . 2 1 d 8 3 5 7 7 t * 0 1  3 .53¶4 lG17f+  J l  2.553283166-03 1 . 9 5 8 2 5 3 6 2 E - 0 2  
4.66965317EtGL 1 .+4270283<+02 1.93 M l G 3  1E-03 2 . 5 8 B J l 5 3 2 E - 0 2  

C. 15 9ULSb ? E  -0 3 

VIEH FROH SPACECgAFT 
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Table A-11 (concl) 
JUPITER CHECK O U l  CASE 4 

PICTU&E NJHdER 6 3 1  

PLANET JUPITE 
R A G E  (<H) = 1.27576803EtJ6 
CONE (Ui;) = c 9 . 2 1  
CLOCK (DE;) = 81.60 
PHASE (OEG) = 128.77 
OIAH (LIE;) 6.41 

RESOLUTIOH OF PLANET 
c w r E a  = 12.04 KHIPIXEL 
LIMB = iz .76  K n / P i x E L  
INSTRUPENT DATA FOR PLANET JF 

o DAYS 1 6  HAS 29 WIN ro  ENCOUNTER 

SATELL ITE EUROP 
RANGE 1KH) = 1.13084?85E+J6 
CONE L L k G )  = 17.81 
CLOCK (OEGI l t . 7 5  
PHASE IDEG) = 160.19 
DIAH ( O E G )  r - 1 5  

ITE (PICTU E CENTERED AT 

RESOLUTION A T  SPECIFIEO LOC4TION 12.45 K f l I P I X E L  
SHEAR OUE TO 4ELATIVE VELOCITIES 2.41 KH/SEC 
SHEAR DUE T O  S I C  ATTITUJE RATES 183.30 KH/SEC 
OBJECT HCTIClN FROM ALL SOURCES .O2 KH 
NUHBEI? OF PIXELS SHEAkEJ . 0 0 1 4 5  PIXELS 

EXPOSUaE TLHE FOR OW-HALF PIXEL SHE42 34.406 H I L L I S E C  

EFFECTIVE PESOLUTION WIT4 SHEAR 
AT SPECIFIEJ LOCATION 12.5 t m / P r x z L  
AT SU&SPACEC<:FT P O I N I  12.1 KH/r ’ IXEL 
AT L I H a  OF T A R G E T  aooy 12.3 K H l P I X E L  

EXPOSUXE TKnE FOR S I T  NAiROX 4NGLE C l H E S A  ICQNO) = . ~ 1 0 0  H I L L I S E C  
POUER DENSITY 3 0 EaGS/SP CX/SEC A T  LENS 
POUER UENSITY 9.8751EtOC E&$S/Sa i ? t / S i C  O Y  SENSOR 
EXPOSURE = 9.8751E-04 E R G S l S U  Ckl 

PERCEMT OF JYNAHIC RANGE = 49.112 
DIGITAL NJHBEZ OF EXPOS = 125 (OF 2 5 6  LEVELS) 
ONE OIGITPL NUHaER EUUQLS 7.781ZE-G5 ERGS/S2 CH 

NUMBER OF PICTURES UITH ~ESDLUTION GETTEI THAN 
RESOLUTION LEVELS 3 G O . C  lOY.0 50.0 

PLANET 631.0 631.0 631.0 
SATCLLITE 1 631.0000 631.0055 63  1 0 0 0 0  
SATELLITE 2 6.li.0000 6 3 i . o n o o  631.0000 
SATELLITE 3 631. O J O O  631.00 0 0  631.0000 
SATELLITE 4 631.0000 631.  J O O O  6 3 1  00 00 

SATELLITE DATA 

NUH RANGE (Kn) PHASE ( D E G )  

1 6.69015794E*05 122.52 
2 1.13084785E+06 160.19 
3 2.69154279Et05 155.86 
4 6.50250387E+05 33.33 

NUU EARTH-SAT-SIC ANG 

1 1.22522642E t 0 2 
2 1.6018¶686€ +02 
3 1 55 8 5 6  4 17E 4 0 2 
I 3.33887894E+Ol 

RESOLUTION (Kt!/PIX) DPTA F O R  SATELLITES 
NUH RES ALONG RADIUS VECTOR 

1 8.67345744€+00 
2 1 .12938785EtOi  
3 2.66604273EtOO 
4 6.47890387Et 0 0 

SUEAd OATA FOR SATELLITES 

JO 2443888.379 

0 9  OEG LAT 280.29 OEG 

10.0 

337.0 * 
379.0000 
2l l .OO00 
187.0000 

67.0000 

CONE IDEG) CLOCK 

55.45 80.02 
17.81 71.75 
22.68 36.27 

148.54 279.49 

SATELLITE ANG O I A M  

2.20212376E-01 
1. 47945387E-01 
1.08567045Et30 
4.158962126-01 

RES A T  SAPTELLITE L I H a  

8.69014140Et00 
i i 3 0 8 4 6 9 1 E t O t  
2.69142199E+OO 
6.50246104EtiIO 

K W P I X E L  

ONG 

SHEAR DUE T O  SPEAR OUE TO NUHaER OF T IHE T O  SHEAR 
VEL (<H/SEC) s/c ( K H / S E C )  P I X E L S  SHEARED 112 P I X E L  (SEC) 

i . 1 6 3 2 3 0 7 1 E t J 1  1.25393992<+02 1.31 8@ 18 J 9E-0 3 3.79127344E-02 
1.57660618E+01 2 .16923602Et02 2.029B1¶51E-03 2.46327320E-02 
8.224462JlEtOO 4.36613153Et01 1.91532614E-03 2.61052146E-02 
5.16908762Et30 1.321102546t 0 2  z . n 3 3 3 3 8 4 3 ~ - 0 3  2.495 08663E-02 

VIEW FROH SPdCECRAFi 
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5. Case 5 

a. Inpu t  Data - The TOPS, S I T  narrow-angle camera is demon- 
. s t r a t e d  i n  t h i s  case. See Table  A-12 f o r  i n p u t  listing. 

Table A-72 Case 5 I n p u t  L i s t i n g  

JUPITER CHECK OUT CASE 5 

2 
3 
4 
6 
7 
8 
9 

10 
11 
12 
22 
61 
62 
6 3  
69 
81 
82 
86 
9G 
98 

5 . 0 0 0 0 0 0 0  PLANE T 

7 9 0 1 1 4 * 6 9  DATE J D  A T  ENCOUNTER 

127064 .46  STATE 1 
213218 w 8 5  STATE2 P E R I A P S I S  V C C T O 2  FSOH LEAD9ETTERS 

0. SATEL 

1 5 * 0 0 0 0 0 0  

-13387 ,052  S T A T E 3  79 JSP RUN T O  H A X I H I Z E  S A T E L L I T E  
-29  w 431552  STATE4 ENCOUNTER 

1 7  6 1  0963 ST AT E5 
1 is1 R359 STATE6 
11 o * o o o o o  I N S T I  0 

I. 5 0 0 0 0 0 0  TSTOP TTHE FROH P E R I A P S I S  
5 .  r J O O C O 0 0  D T I N S T P I C T U R E  TAKING INTERVAL ( H I N t  
6e0000000 C A L C S T P I C T U R E S  PER CALC STEP 3 0  H I N  PER CALC STEP 
3 ,  o o o c o o o  D P L O T  
3 e ' J O O O O O O  OPRNT 
10 0 00 0. U 0 Et 0 !. S A T R N G  
1111111 e o  B 

-1 w 500 0 00 0 TSTAR r r H E  FROM PEQIAPSIS 

b. Output Data - Output f o r  t h e  narrow-angle camera c o n s i s t s  
of t h e  same frame t iming f o r  geometry as was used f o r  case 1, w i t h  
t h e  wide-anple camera f o r  comparison. Tabular  o u t p u t  of t h e  s e l e c t -  
ed frames i s  g iven  i n  Table  A-13 .  

The g r a p h i c  ou tpu t  (Fig.  A-9 through A-11) shows t h e  frames 
mentioned above f o r  t h e  narrow-angle camera, and p rov ides  a complete  
set of a n a l y s i s  frames t o  check t h e  v a r i e t y  of summary d a t a  avai l -  
a b l e  f o r  t h e  imaging s y s t e m .  
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J U P I l E R  CHECK OUT CASE 5 
Tab le  A-I3 Case 5 Tabu la r  Output 

PICTURE NUHaES 1 

P L  4NET J U P I T E  
RANGE ( K Y )  = 2 .44010854Et06 
CONE (OEG) = 168.45 
CLOCX O E G )  = 80.75 
PHASE ( O E G l  = 9.11 
DI4H (OEG) = 3.35 

-1 OAYS 1 2  HRS 0 H I N  TO ENCOUNTER 

S A T E L L I T E  J U P I T E  
RAff iE I K q I  2.CCO77098Et06 
CONE ( O C G )  152.48  
CLOCK (LIES) = 93.76 
PHASE IOZC) = 0. 
oInn (OCG) = o. 

JJ 2CS3856.532 

RESOLUTION OF PLANET 
CENTER = 23.69 K H I P I X R  
L I f l B  24.39 K H I P I X E L  
XNSTRUHENT DATA FOR PLANET J U P I T E  (PICTURE CENTERED AT 1-74 DEG L A 1  97.42 DEG LCNG b 

RESOLUTION 4 1  S P E C I F I E O  LOCATION = 23.69 KH/P IXEL  
SHEAR W E  TO R E L A T I V E  VELOCIT IES 9.18 K H I S E S  
SMEAR JUE TO S I C  A T T I T U X  RATES 645.53 KHISEC 
OBJECT HOTION FROM DLL SOU3CES -07  Yf l  
NUHSEQ OF P I X E L S  SHEPRED . 0 0 2 7 5  P I X E L 9  

EXPOSUQE T I Y E  FOR ONE-HALF P I X E L  SHEAR 18.151 H I L L I S E C  

EFFECTIVE RESOLUTION WITY SHEAR 
AT S P E C I F I E O  LCCATIOV 23.9 KH/P IXEL  
AT S ~ ~ ~ ~ A C E C ~ ~ F T  PCINT 2 3 . 3  KM/?LXEL 
A T  L I n a  OF T A ~ G E T  B ~ O Y  24.5 K H I P I X E L  

EXPOSURE TIME FOR SIT NARROW a r m €  C A M E R A  ICAND) = .loo XILLISEC 
POWER JENSITY = 0 E ? G S / S Q  CH/SEC AT LENS 
POYER DENSITY = I. 8748EtOl  ERGSlSP CWSEC ON SENSOR 
EX9OSURE = 1.7012E-03 E R S S I S Q  CH 

PERCENT OF DYNAMIC RANGE = 85.000 
D I G I T A L  NUH3ER OF EXPOS = E17 (OF 256 LEVELS)  
ONE D I G I T A L  tIUHBER EPUPLS 9.7912E-36 E R G S / S I  C H  

NUHBFR OF PICTURES WITH RESOLUTION RETTER THAN 
RESOLUTION LEVELS 300.0 100.0 50.0 

P L  aN ET 1.0 1.0 1.0 
S A T E L L I T E  1 1.0000 1.0000 l . O U O 0  
S A T E L L I T E  2 1.0500 1.0000 l.OOC0 
S A T E L L I T E  3 1.0000 1.0000 1.0000 
S A T E L L I T E  4 1.0000 l.OUO0 1.0000 

10.0 

0. 

0 .  
0 .  
0. 

' 0. 

S A T E L L I T E  DATA 

NUH RANGE I K M )  PHASE (OEG) CONE (DEG) CLOCK (OEG) 

I 2.98976597EtO6 l k . 2 9  163.27 83 .30  
2 2.50079098Et06 25.08 152.48 83.76 
3 3.31513930Et06 21.54 156.03 84.75 
4 4.32575521E+06 5.95 171.61 83.64  

NUH EARTH- SAT- S I C  ANG S A T E L L I T E  ANG O I A H  

I 1.42936608EtOl  
2 2 .50775939EtOl  
3 2 .15370295FtOl  
4 5.95468279Ei0 0 

6 .85964046E-0  2 
b.96874329E-02 
8.81 4365 60 E-0 2 
6.25176598E-02 

RESOLUTION ( K H I P I X )  DPTA FOQ S A T E L L I T E S  
NUH RES ALONG RADIUS VECTOR RES AT S A T E L L I T E  L I M S  

I 2 78809597EtO 1 
2 2.39931098EtOl  
3 3 .31258930Et01 
4 4 - 3 2 3  3952 2E  +O 1 

SHEAR M T A  FOR SATELL ITES 
SflEAR D'JE T O  SMEAR OUE TO 
VEL (KWISECI S I C  I K H I S E C )  

1 -673 61 694 E t  0 1 7.84089228EcOZ 
6 - 2  02 81742 E- 0 1 7.09567738Et02 
9.470 94473Et0  0 9 .64335622Et02 
1 .25685210Et01 1.14862 R 7 6 E t  03  

VIEW FROM WACECQAFT 
L A 1  2 * LONG 1 3 7  NOT V I S I B L E  

K W P I X E L  

2 .78976567Et31 
2.40O770 53 E t 0 1  
3 .3152353EEtOl  
S .32575457Et01 

NUMSER OF T I H E  T O  SMEkR 
P I X E L S  S5EAREO 1 1 2  P I X E L  (SEI)) 

2.84626915E-03 1.75661i559E-02 
2 9 5  0 1 94 7 BE-0 3 I - 6 9 4 8 3  33%-P2 

2.67 3 98  8 3 9E -0 3 1.8 6 9 8 6 6  D :E-0 2 
2 - 9 2 5 9 5 7 2  I € - 0 3  1 . 7 0 a a 4 ~ 4 ~ - 0 2  

. A-41 



IICR-71-181 

Table A-13 (cont) 
JUPIlEQ CHECY OUT CASE 5 

PICTURE NUHSER 4 8 7  

PLLNET J U P I T E  
RANGE (I(*) = 4.67695251Et05 
C O N  (OEG) * 14.39 
CLOCK IOEG) = 82.08 
PHASE (OEGl = 163.55 
OIAH (OEGI = 17.56 

a m r s  6 HRS 29 n I N  TO ENCOUNTER 

SATELLITE JUPITE 
R4NGE lY*O = 4.80329228E+05 
CONE (OEGt = 75.19 
CLOCK (OEG) = 267.08 
PHASE I O E G I  % 0. 
O I A H  (DEG) = 0. 

J O  2443188.379 

RESOLUTION OF PLANET 

LIMB 4.62 KMlPIXEL . 
IWSTQUHENT OAT4 FOR PLaNET JUPITE (PICTURE CENTERED AT 4.84 OEG LA1 338.94 OEG LONG 

CEWER = 3.96 KHlPIXEL 

RESOLUTION 4 1  SPECIFIEO LOCATION = 4.57 KH/PIXEL 
SHEAR OUE TO RELATIVE YELOCITIES 20 .10  KMlSEC 
SHEAR OUE TO S/C ATTITUOE RATES 106.42 KH/SEC 
OBJECT HOTION FROH A L L  SOURCES .Dl KH 
NUHBER OF I'IXELS SHEARED .00208 PIXELS 

EXPOSURE T I N E  FOR ONE-HALF P I X E L  SHEAR 24.047 HILLISEC 

EFFECTIVE RESOLUTION WITH SHEAR 
AT SPECIFIED L O C d T I O N  4.6 K?I/PIXEL 
AT SUBYACECRAFT P O I N T  4.0 K-/PIXEL 
AT L I H 8  OF TARGET BOOY 4.6 KMIPIXEL 

EXPOSURE TIME FOR S I T  NARROW ANGLE CAMERl I C P N O I  = - 1 0 0  H I L L I S E C  
POWER JENSITV = 0 EQGSISQ CH/SEC AT LENS 
POUER DENSITY = 3.6933EtOO ERGS/SO CH/SEC ON SENSOR 
EXPO SURF: = 3.6933E-04 ERGS/SO CN 

PERCENT OF OYNAMIC RANGE = 18.139 
D I G I T A L  NUMBER OF EXPOS = 4 6  (OF 256 LEVELS) 
ONE OIGITAL NUM9ES EQUILS 7.781ZE-06 ERGS/SQ C?I 

NUHBER OF PICTURES WITH RESOLUTION BETTER THAN 
RESOLUTION LEVELS 3 D O . O  100.0 50.0 10.0 

PLANET 487.0 4 8 7 . 0  487.0 211.0 
235.0000 SATELLITE 1 k87.0 0 0 0  487.0000 487.0000 

SATELLITE 2 487.0000 487.0030 487.0000 85.0000 
SATELLITE 3 487.0 0 00  487.0000 487.0000 4 3 . 0 0 0 0  
SATELLITE 4 487.0000 487.0000 187.0000 0. 

K W P I X E L  

SATELLITE DATA . 
NUH RANGE (KH) PHASE IOEG) CONE (OEG) CLOCK (OEG) 

1 5.67248438Et05 116.63 
2 4 .80329228Et05 106.86 
3 6.39428596€+05 46.30 
4 1 .15924482Et06 39.90 

W H  EARTH- SAT-S/C ANG 

1 1.16628695EtO2 
2 1 .06857516Et02 
3 4.63008073E+OI 
5 3 98 9 8.7 63 5E t 0 1 

REWLUTION I K H I P I X )  OATA FOR SATELLITES 
NUH RES ALONG RADIUS VECTOR 

1 5.65576439EtOC 
2 I, .78869228EtO 0 
3 6.3687E596Et00 
5 1 & 5 6 8 8 4 8 2 E t 0 1  

61.32 65.96 
75.19 267.08 

142.15 266.45 
135.75 266.13 

SATELLITE ANG O I A Y  

3.373621. 9 a ~ - o i  
3.4831095SE-0 1 

1.85326131E-01 
4.56984958 E-0 1 

RES A T  SATELLITE L I n B  

5.67245980E+00 
4.8032701OE*OO 
b.Z9423511E+O 0 
1 45 9242 91 E t 0  1 

SHEA9 09TA FOR SATELLITES 
SHEAR. UJE T O  %EAR JUE TO NUHBER OF T I E  T O  SHEAR 
VEL (KWSEC) SIC ( K H I S E C )  PIXELS SNEAREO 112  PIXEL ( S E C )  

8 8 0 2 60 4 9 4  E t  0 0 9.84695527€+01 i.a94299~~~-03 2.6 3949761E-02 
2 .91506135EtOl  1.30456644EtOE 3.09742457E-03 1.614244 31E-02 
4.88299590EtOO 1 0 5 0 9 3 3 4 5 E t  02 1.72168136E-03 2.904137 E4E-02  
2.158% 863E*OO 2.44790461EtOZ 1.6?79:3€6E-03 2.97989110E-O? 

VIEW FROH SPACECRAFT 
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Table A-13 (concl)  

PICTURE NUHBER 361 

PLANET JUPITF: 
RANGE IKM) = 5.72306385E+05 
CONE (DEG) = 155.57 
CLOCK IDEG) = 261.79 

OIAf l  IDEG) = 14.33 
PHASE (OEG) = 26.65 

0 OAYS 6 HQS 0 H I N  TO ENCOUNTES JO Zb43S37.9CZ 

SAT ELL I T  E J U P I  TE 
RANGE ( K Y )  = 1.53315945Et05 
CONE (JEG) = 158.96  
CLOCK (OEG)  = 248.68 
PHASE ( O E C I  = 0. 
O I A f l  I O € & )  = 0. 

RESOLUTION OF PLANET 
CENTER = 5.01 KMlPTXEL 
LIH8 = 5.68 KH/PIXEL 
INST4UHENT O4TA FOR PLANET JU?ITE IPICTURE CLNTERED 4 1  -1.62 DEG L A 1  115.74 JEG L3NG 1 

RPSOLUTION AT SPECIFIEO LOCATION = 5.01 K W P I X E L  
SHEAR WE 10 RELATIJE VELOCITIES 2.58 KMlSEC 
SHEPR OUE T O  S I C  ATTITUDE RATES 91.46 KH/SEC 
OBJECT HOTION FROM ALL SOURCES e 0 1  Kfl  
NU’IBER OF PIXELS SMEARED .OOfbO PIXELS 

EXPOSURE T I V E  FOR ONE-HALF PIXEL SMEAR 27.732 H I L L I F E C  

EFFECTIK RESOLUTION WIrH SHEAR 
AT SPECIFIEO LOCATION 5.J KHIPIXEL 
AT SUBSPACCCRAFT PCINT 5.0 KH/PIXEL 
AT LIME! OF TARGET B O O Y  5.7 KH/PIXEL 

EXPOSUQE TIHE FOR F I T  NARROW ANGLE CAMERA ( C P N O )  = . l o 0  H I L L I S E C  
POWER O E N S I T Y  = 0 Ex:s/sa CM/SEC A T  LENS 
POHER E N S I T Y  = 1 .7775Et01 FRGSlSQ CHISEC ON SFNSOS 
EXPOSURE = 1.7775E-03 ERCSISQ CH 

PESCENT OF OYNAHIC RPNGE = 98.839 
D I G I T A L  NUH63Cli O f  EXPOS = 227 (OF 2 5 6  LEVELS) 
ONE D I G I T A L  NUHEER EQUALS 7.7512E-06 E R G S I S B  CM 

NUMBER OF PICTIJQES WIT4 D,ESOLUTION 8 F T T E R  THAN 
RESOLUTION LEVELS 300.0 100.0 50.0  13.0 Y W P I X E L  

PLANET 361.0 361.0 362.0 55.0 
SATELLITE 1 3 6 1  D 300  361.0000 361.0000 1 0 9 . 0 0 @ 0  
SATELLITE 2 361  .OJ 03 361.0000 361. OJiiO 0. 
SATELLITE 3 361.0 0 0 0  361.0000 S 6 1 . 0 0 0 0  0. 
SATELLITE 4 361.0 0 0 0 361. o n 0 0  361.0000 0. 

SATELLITE D4TA 

NUH RANGE ( K H I  PHASE (OEG) CONE (OEG) CLOCK ( O E G )  

1 1.53315945Et95 23.10 158.96 248.68 
2 1.23328999Et06 21 ~ 6 8  160.43 262.33 
3 1.63058411Et06 16.93 165.18 262.46 
4 2 .46899823Et06 25.28 156.83 264.60 

NU H EARTH-SAT-S/C ANG SATELLITE ANG O I A f l  

1 2.30 9 7 6 1  49EtO 1 i . ~ ~ a z i 7 7 8 ~ t o o  
2 2 .16837591EtOl  1.35656429E-01 
3 1.693C8452E+Oi 1.7920485BE-01 
4 2 .52815548Et01 1.09532?32E-0  1 

RESOLUrION ( K H I P I X I  OBTA FOR SATELLITES 
NUH RES PLONG RADIUS VECTOR RES a i  SATELLITE LIMB 

1 1.51645945EtO 0 1.5330b849Et00 
2 1 .23182999EtOl  1.23328912E t o  1 
3 1 . 6 2 8 0 3 4 1 1 E t O l  1 63 0582 1ZEtO 1 
I 2.468997 10 E t o  1 2.4666382 3E t 0 1 

SHEAR O A T A  FOR SATELLITES 
SHEAQ WE T O  SHEAR DUE T O  NUHEER OF TIME TO SMEAR 
VEL (KHlSEC) S I C  (KHlSEC) PIXELS SHEARED 112 PIXEL (SECI 

4 .85481954Et00 ?..73420799E*Ul 1.48b1741JE-O3 3 - 3  6887614E- 0 2  
2.697662 R4E +O 1 2 -4155763 ? E * 3 i  2.13702RZOE-03 2.339697725-02 
2.2224111 ? E t  01 3.39973567EtOZ 2.1909960 1E-03 2 .282067 lkE-02 
2.267331136~+oi 4.6835660bE*02 1.97553 39GE-03 2.531083C9E-02 
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6. Case 6 - 
a. Input Data - The Saturn tabular input listing, for a wide-  

angle camera is shown in Table A-14. Table A-15 provides tabular 
listings of TV characteristics, planet and satellite albedos, and 
other values used in the imaging subroutine. 

* 
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2 
3 
4 
6 
7 
8 
9 

1 0  
11 
12 
22 
61 
62 
63 
69 
81 
8 2  
9 0  
9 8  

’ Table A- I4  Case 6 Input L i s t i n g  

SATURN CHECK OUT CASE NO 6 

6.0000000 
6.0000000 
600R01.81 
15 .000000  

-141227.14 
9 7 6 5 0  6 5 3  

-20 a131197 
-6.1481659 

5.3291219 
120.00000 

-1.500COOO 
1.5000000 
5 .0000000  
6.0000000 
3.0000000 
3.0000000 
lflllit. 0 

-420 83 8.4 7 

PLANET 
SATEL TITAN ( V I )  
DATE 

ST &TE 1 
STATE2 
STATE3 
STATE4 
STATES 
STATE6 

TSTAR TINE FROM PERIAPSIS 
TSTOP TIHE FROM PERIAPSIS 
DTINSTPICTURE TAKING INTERVAL ( M I N I  

OPLOT 
DPRNT 

INSTIOINSTRUHENT I O  ( T V .  UIOE ANGLE SIT) 

CALCSTPICTURES PER CALC STEP 30 MIN PER caLc STEP 

ShTURN CHECK OUT CASE NO 6 

XZ(1)  VALUES I N  STORAGE 

1 
3 
5 
7 
9 

I 1  
1 3  
15 
17 
19 
2 1  
23  
25 
27 
2 9  
31 
33 
35 
37 
39 
41 
43 
45 
47 
4 9  
51 
53 
5 5  
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
8i 
83 
85 
87 
89 
91 
93 
95 

0 
1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 

0. 
6~000000OOOOE+00 
0. 

-1.4122713896E+05 
-4.2083846991Et 05  
-6.148 165 8560E+ 0 0 
0. 
3.0 0 0 0 00 0 0 0 0 E+ 0 0 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
08 
0. 
0. 
0. 
0. 

- 1 . 5 0 0 0 0 0 0 0 0 0 E + 0 0  
5.000 0 0 000 DOE+ 0 0 
0. 

-7.1738305547Et57 

0 . 0. 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

6.00 0 0 0 000  0 0 E+O 0 
0. 
0. 
0. 
0. 
0. 
3 ~ 0 0 0 0 0 0 0 0 0 0 E t O O  
0. 
0. 
0. 
0. 
0. 
0. 
0. 

2 1 6 ~ 0 0 0 0 0 0 0 0 0 0 E + 0 0  
4 I 8 ~ 0 0 8 0 1 8 1 2 5 0 E + 0 5  
6 1 f.5000000000E+01 

” 8 I 9.7650652972€+04 
10 1 -2.0131197330E+Ol 
12 1 5.3291218577€+00 
1 4  0 0.  
i6 0 0.  
18 0 0 .  
20 0 0 .  
2 2  1 1.2OOOOOOOOOEt02 
2 4  0 -7*1738305547E+57 
2 6  0 0.  
2 8  0 0; 
30 0 0. 
32 0 0. 
34 0 0. 
36  0 0. 
38  0 0 .  
4 0  0 0. 
42 0 0 .  
44 0 0. 
46 0 0.  
48 0 0 .  
50 0 0.  
5 2  0 0. 
5 4  0 0. 
56 0 0. 
5 8  0 0 .  
60 0 0. 
6 2  1 1 ~ 5 0 0 0 0 0 0 0 0 0 € + 0 0  
64  0 0.  
66 0 0. 
6 8  0 0. 
7 0  0 0. 
7 2  0 0 .  
74 0 0. 
76 Ll 0. 
7 8  0 0. 
8 0  0 0. 
6 2  i 3 ~ 0 0 0 0 0 0 0 0 0 0 E + 0 0  
8 4  0 0. 
66  0 0 .  
8 8  0 0.  
9 0  1 1 ~ 1 1 1 1 1 1 0 0 0 0 E + 0 6  
9 2  0 0. 
9 4  0 0. 
9 6  0 0 .  

A-51 



HCR-71-181 

Tabla A-IS rV Characteristics, Albedos, and 
Imaging values 

SATUQN CHECK OUT CASE NO 6 

I V  CHARACTESISTIFS F3R S I 1  UXOE ANGLE CAHEPA (CLHOJ 

tl 

7 
6 
9 

18 
11 
12 
13 
lb 
15 
16 
1 7  
18 
1 9  
20 
21  
22 
23 
2b 
25 
26 
27 
20 
29 
30  
31 
32 
33 
34 
35 
36 
37 

.39 
40 
4 1  
42  
43 
44 
45 
46 
47 
40 
49 
50 
5 1  
I 2  
53 
54  
55 
56  
5 7  
50 
5 9  
60 

31 

* IN€ NPx 
fl A X E  XP= 
RESO-I= 
RESO-.?* 
TESO-3* 
SESO-Ss l . O ~ 0 O O O O O E + O l  
SENSW. I e OJOOOOOOE*00 
B F I L l =  1 . C O O O O O O O E + O O  
G F I L T Z  1 .00000000E+00 
R F t L T =  1.OJOOOOOOEiIJI 
P F I L l *  - 1 . C 0 0 0 0 0 0 0 E + 0 0  
01 E l P =  I~OOOOCOOOE-04 

OPEN * 1.03000000E-03 
OPEN 1 . O J O O O O O G E - 0 2  

1 REPO= 4.GOOOOO~OEtOl 
ERASET; 1.01003000E-01 
7 S T A P T r  - 1 . S l C > O O O O i + O D  
TSTOP = 
OEL T = 
B a r  = 
EULI(-O= 

S C I S ~ S .  
BUFFEX= 
P I c I s l =  
DEL TF= 
CISTOP= 
1 BLOCS 
O I F  LM= 
FOV-V = 
FOV-H * 
RES-C = 
RES-V = 
RES-H i 
a I T / P C =  
R R - E D S z  
T f N u l l  I 
1INUMF-r 

OPEN 
OPEN I 
OPEN = 
OPEN = 
OPEN = 
OPEN 5 

OPEN = 

0 .  C33 0 80 '10 E-Ob 
2. 0 0  80 00 OOE-0 3 

a x T i s T =  

OPEN = 

1.. 3 4 2 0  DOOOE-05 
4.58122395E*OO 
4.5¶122395E+OO 
1.010003OZE-34 

1.71354277E-05 
~ . 7 1 9 5 8 ~ 7 7 ~ - r 6  

5.1232CSECEt06 
1.28ODOOCOE+C4 
4 . 3 3  056 7 1% + 0 3 
4.3316091bE+03 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

SATUQN CHECK our c a s €  NO 6 

TV'ENERGY OLTA FOR SIT WIDE 4NGLE CAnERA 

PLLNET 

I(1CRONS 
.2500 
e2750 
.3000 
e3250 
-3500 
-3750 
.11000 
e 4 2 5 0  
e 4 5 0 0  
- 4 7 5 0  
-5 00 0 
,5250 
a 550 0 
-5750 
.bo00 
.b250 
ab500  
.b750 
.7000 
-7250 
.?SO0 
e7750  
. 8 O O O  
-8250 
.OSDO 
-8.750 
.910 0 
-9250 
e 9 5 0 0  
-9750 

1 .0000 

b D I T &  

SOLAR 
- 0 0 7 0  
.0204 
.OS14 
i o 9 7 1  
+ 1093 
8 1157 
-1429 
~ 1 6 9 3  
- 2 0 0 6  
.2344 
i 1942 
. I 852  
-1725  
e1719 
.1666 
- 1 5 0 6  
e l 5 1 1  
e1442 
-1369  
,1302 
- 1 2 3 5  
-1171 
-1107 
. I 0 4 0  
-0958 
.a339 
. a  8 8 9  
.OI62 
,0835 
.O?Sl 
-0746  

ALBEDO 
.3000 
.2 820 
. t 7 0 0  
- 2 6 5 0  
a2690 
-2720 

~ 3 1 5 0  
-3 640 
-3850 
a 4 0 6 0  
.4300 
- 4 5 0 0  
- 4 6 0 0  
~ 4 6 5 0  
.4690 
- 4 7 0 0  
.4690 
-45UO 
.4400 
.4100 
.38UO 
.3550 
. 3 3 0 0  
- 3 1 5 0  
- 3 0 0 0  
.2820 
.2b40 
- 2 4 6 0  
-2320 
.2220 

.ZRSO 

USER INPUT 
USER INOUT 
USER INPUT 

USER IHPUT 

COMPUTED v w i F s  
COMPUTED VALUES 
COHPUlEr) VPAJES 
COHPUTEJ VALUES 
COklPUTF'3 VALUES 
COq2UTFJ VPLJES 
COUPUTED VALbJES 
COMPUTE9 VaLUES 
COVPUTE? VALUES 
C O Y ? U T E l  V?t.?)ET 
C l f l P U T t S  Y1LUES 
COUPUTFI) VALUCS 
COUCUTEO VALUES 
COU!PUTEl VPLUET 
COUWTEJ VPLUES 

COMPUTE9 VALUES 
COttPUlEO VALUES 
COIIPUTEO VALUES 
COHPUTEJ VALUES 

c o n P u r E o  V A L U E S  

SENSOR 

.0020 

.0950 
,4765 
.7620 
e 9 5 3 0  
.9940 

1 . 0 0 0 0  
,9840 
.9530 
.7940 
.7620 
a 6 8 2 8  
.S550 
.C76il 
- 4 4 5 0  
- 3 6 0 0  
. 2 5 4 0  
.2060 
- 1 5 4 0  
.095G 
.0400 
,0240 
. a 1 0 0  
. a 0 3 0  
.0220 

0 

0 
0 
0 
0 
0 

F I L T E R  
1 . 0 0 0 0  
1.0000 
1 .0000 
1.0000 
1 .0000  
1 . O ' J O O  
1 . D O J O  
1.0'100 
1 . 0 0 0 0  
I . O @ O U  
1.0000 
1. o c a 0  
1 . D O O O  
i.0000 
1 .0000  
1.0000 
1 . O O O O  
1 .0000  

1 .0030  
1.0000 
1.0000 

1.0030 
1.0000 
1 .0c00  
1.0000 
1.0000 
1 .oaoo 
1 .0000 
I.0000 

1. D o o n  

1 . 0 3 9 0  

~O(YISQCM) 
5.460000E-05 
1.495728E-04 
3.638240E-04 
6 -690 19 GE - 2 4  
7.64444 ZE-0 4 

1 . 8 3 0 4 1 S F - 0 3  
2.0 460 44i- 0 3  
2.0k9975E-03 
Z . D 7 0 5 3 5 E - i 3  
2 .310ZSDE-03  
? a  0 5592 4E-03 
2 . 0 1 4 1 9 b E - 3 3  
1.933166E-03 
1.8464.2E-03 
1.?58375E-O3 
I .  63020 55-03 
1 - 4 8 9 4 3 8 E - 0 3  
1.31651 @€-'I? 
le l56948E-03 
1.021761E-03 
&.9?1443E-Db 
3 .091779E-OC 
7.3242ODE-04 
b.SLBlb8E-04 
5.9167682-04 

4.771312E-J4 
4.305912E-04 

5 . 3 4 0 6 6 0 ~ - 0 4  

EEFF ( W I S Q C M )  
0 .  
2 .991456E-07 
3.427366E-05 

5.525365E-04 
7.7977355-04 
1.041947E-03 
1.336Sb7E-03' 
1 . 8 6 8 1 0 3 E - 0 3  
1.94938OE-03 
i .627680E-03 
1.577745f-03 
I .  376446s-03 
1 .lblO 34E-03  
9 . 5 8 7 5 0 3 E - C 4  
5 .606 t59 t -04  
6.647191E-04 
4,466272E-04 
3.35922 3E-24 
2. J682 6bC-C4 
1 . 2 5 0 6 1 4 E - 0 4  
4.621792E-15 
2 ~ 5 2 2 2 6 E - 0 5  
0.941 9 43 E-06 
2.42751hE-06 
1 . 6 1 1 3 Z C C - O S  
0. 
0.  
0.  
0 .  
0. 

J . L ~ ~ S ' O E - O ~  

A-52 
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Table A-15 (ccnt) 

SATUSN CHECK our c a s €  NO 6 

T V  ENEFSY JATA FOR S I T  WIDE ANGLE CANER4 (CAN01 

SATELLITE 1 JATA 

NICSONS SOLAR 
0250 0 0070 
-2750 0204 
m3000 . 0 5 f 4  
03250 * 0971 
-3500 1 0 9 3  
03750 1157 
400 0 e 1 4 2 9  

-4250 1 6 9 3  
.450O - 2 0 0 6  
- 4 7 5 0  2 0 4 4  
a 5 0 0 0  1942 
0525 0 1852 
e550 0 e1725 
~5750 1 7 1 9  
- 6 0 0 0  1 6 6 6  
e6250  1 5 8 6  
,6500 1511 
~6750 1442 
.700 0 - 1 3 6 9  
e7250 e1302 
e7500 1 2 3 5  
-7750 1171 

BOO 0 1107 
e8250 1 0 4 8  
050 0 . 0 988 
0750 . 0 9 3 9  

. 900  0 . o a 8 9  
925 0 . 0862 

.9500 ,0835 
-9750 0 7 9 1  

1 . 0 0 0 0  0 7 4 6  

ALBEDO 
0 450 
e0500 
0 550 

-0600 
-0650 
- 0 7 0 0  
e0750 

- 0 8 5 0  
.loo0 
- 1 0 5 0  
0 1 1 3 0  
.1200 
.1250 
.1300 
e1350 
e1450 
s t 5 5  0 
- 1 6 5  0 
170 0 

- 1 7 5 0  
.1800 

. o n 0 0  

. l a 5 0  
e2900 
- 2 9 5 0  
.2000 
.EO00 
.2000 

2 0 5 0  
.Z080 
.2100 

SENSOR 

.0020 
0950 
e4760 

7620 
e9530 
e7840  

1.0000 
e9840 

9530 
e9940 
a 7 6 2 0  
e6820 
e5550 
e4760 
.4450 
, 3 6 0 0  
- 2 5 4 0  
e2060 

1590 
- 0 9 5 0  

0400 
e1240 
.a100 
e0030 
.0220 

0 

0 
0 
0 
0 
0 

SATUQN CHECK OUT C4SE N O  6 

TV ENERGY DATA FOR S I T  HIDE 

SATELLTTE 2 DATA 

HIC RO NS 
250 0 

- 2 7 5 0  
*3000 
~3250 
.3500 
03750 
a 4 0 0 0  

425 0 
,450 0 
04750 
-5000 
,5250 

550 0 
-5750 
e6000 
- 6 2 5 0  
650 0 
,6750 
e7000 
7250 
0750 0 
e7750 
. 0 0 0 0  
-825 0 
~ 8 5 0 0  
e8750 
e 0 0 0 0  
,925 0 
a 950 0 
a9750 

1.0000 

SOLAR 
a0070 

0 2 0 4  
,0514 

,1093 
1157 
1 4 2 4  
1 6 9 3  
2 0 0 6  
2 0 4 4  
1 9 4 2  

,1852 
1 7 2 5  
1 7 1 9  

* 1666 
-1586 
t 1 5 1 1  

1442 
.1369 
,1302 
1235 

, 0 9 7 1  

. 1 1 7 1  
- 1 1 0 7  

1 0 4 8  
0 9 8 8  
0939 . o a 8 9  

. a 7 9 1  

.3R62 
0 8 3 5  

- 0 7 4 6  

LILBEDO 
.0450 
a0500 
e 0 5 5 0  
.Ob00 
e0650 
e0700 

0750 
.OB00 
- 0  850 
. l o 0 0  
- 1 0 5 0  
-1130 
.1200 
- 1 2 5 0  
e1300 

1350 
-1450 
e1550 
1650 

e1700 
,1750 
. I 8 0 0  

1850 
e2900 
,2950 
e 2 t 0 0  
. 2 0 @ @  
.2000 
,2050 
,2080 
. 2 1 0 0  

F I L T E R  
1.3090 
1.:’)30 
1.JBJO 
1 . 2 2 @ C  1. :t30 

1 . c 3 3 0  
1.::30 
1.CC30 
l . G ? O O  
l . t P 3 0  

1.0995 
l . t t 3 0  
1.c c o o  
1.C330 
I .CL30 
1.3 2 3 0  
1.;*30 

i.ecoo 

1.Cf30 1.2730 

l.tZ30 
l.::JG 
1.,330 
l . C C 2 0  
1. o c 3 0  
l . O C O 0  
1.Ci50 
1.CCJG 
l .DC00  
l.C?00 
1.0000 

ANGLE ChHERh (CAN01 

SENSOR 

,0020 
0950 

,4760 
- 7 6 2 0  
e9530 
,9840 

1.0000 

- 9 5 3 0  
- 7 9 4 0  
- 7 6 2 0  
.6320 
.5550 
a4760 
e 4450 

2 5 4 0  
,2060 
e1590 

0 9 5 0  
- 0 4 0 0  

0240 
.0100 

9030 
. 0 2 2 0  

0 

.9a40 

. x a o  

0 
0 
0 
il 
0 

F I L T E R  
lr’3930 
i . : t30 
1.2230 
1.:.730 
1..;?30 
1 . 3 c o o  
1 . 2 3 3 0  
2.:;10 
1.2330 
1.C5OO 
1.3050 

i . , C J O  
1.::30 
l.;:>G 
1.fC00 
1.csco 
1.3330 
i . :c30 
I . G f J 0  
1 .0300  
l .C i .30  
1.3030 
1.2230 
1 . 2 5 3 3  
1.3330 
1 .3coo  
i . c o 3 0  
1 r O O J O  

1. c 000 

i . t e 3 o  

i . ? a 3 o  

Bo (HtSQCt4) 
3rl500JCE-05 
1.020900E-04 
2 e 3  2700 OE-04 
5.826000E-84 
7.1iJ4530E-G4 

1.571750E-03 
1.354400E-03 
1.7 0510OE-03 

a. 09900 ~ ~ - 0 4  

2.044000E-03 
Z.OJ910 OE-03 
2.092760E-03 
2.07000 OE-03 

2.1659 0 OE-Of 
2.141 103E-J3 
2.190 95 OE -93  
2 - 2  351.1 0 E-03 
2.25885OE-03 
2.21343OE-33 
2.161 25 3 E -  0 3 

2 148 7 5  OE-33 

~ . ~ W ~ O C E - O ~  
2 0 4 7  35 OE- 0 3 
3.03920GE-03 
2.91660 E - 0 3  
1 e378 00 C E - 0 3  

1.724JOGE-03 
1.711750E-03 

1.778CO 0 E-03 

1 . 6 + 5 2 8 0 6 - ~ 3  
1.56660GE-03 

BO(H/SFICH) 
3.15000 OE-O5 
1.020300E-Ci4 
2. 32700 OE-04 
5.8 26000E-04 
7.154500E-04 

1.0 7175CE-03 
8.09900 U E - 0 4  

1 * 3 5 4 4 0 0 E - J 3  
1.7 0510 GE-03 
2.04400 DE-03 
2.0 39 10 Oi- 0 3 

2 .!J 700 (I OE- 0 3  
2.14875CE-03 

2.0 ’3276OE-03 

2.1655’IOE-03 
2 e14113 DE-03 
2.1 50 950E-03 
2.2351006-03 
2 . 2 s a 8 5 0 ~ - 0 3  
2.21340CE-03 

2.13780 OE-03 
2.047% OE-03 

2.9 146 0 OE - e3 
1.87ROOOE-03 
1.7793OGE-33 
1.724~30 OE-9 3 
1.71175GE-03 

2.161250E-03 

3.0 3 920 OE- 03 

1.6452dOE-03 
1.56660 OE-03 
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f a b l e  A-15 (cont) 

SATUSN CHECK OUT CASE NO 6 

TV ENERGY OATA FOR S I T  MIOE ANGLE CPNERA (CAN01 

SAlELLflE 3 O A t h  

MICRONS 
02500 
0 2 7 5 0  
.3000 
03250 
03500 
- 3 7 5 0  
04000 
e4250 
a450 0 
a4750 
0 5 0 0 0  
-5250 
0 5 5 0 0  
e5750 
- 6 0 0 0  
625 0 

e6500 
e6750 
~ 7 0 0 0  
e7250 
e7500 
e7750 
,11000 
e6250 
- 8 5 0 0  
- 8 7 5 0  
e9000 
9250 

e9500 
975 0 

1.0000 

SOLAR 
0070 

- 0 2 0 4  
0 5 1 4  
0971 
1 0 9 3  

- 1 1 5 7  
1429  

- 1 6 9 3  
- 2 0 0 6  
m2044 
-1942 

1 8 5 2  
1 7 2 5  
1719 
1 6 6 6  

.1586 

. 1 5 1 1  
1442 
1369 

e1302 
1 2 3 5  
1 1 7 1  
1 1 0 7  

- 1 0 4 8  
0988 

- 0 9 3 9  
.OS89 

0 862 
0835 
0 7 9 1  

e 0  746 

ALBEDO SENSO4 
- 0 4 5 0  0 
- 0 5 0 0  .0020 . 0 550 a0950 
-0600 e4760 
- 0 6 5 0  - 7 6 2 0  
. 0 7 0 0  - 9 5 3 0  
- 0 7 5  0 - 9 8 4 0  
.os00 1.0000 
-0 850 e 9 8 4 0  
0 1 0 0 0  ~9530 
a1050 e7940 

.1200 s 68 20 
- 1 2 5 0  e5550 
a1300 e4760 
,1350 e4450 

1450 .3603 
e1550 e2540 
s 5.650 .2060 
-1700 e 1590 
a1750 0950 
.1800 0400 
e1850 - 0 2 4 0  
,290 0 .0100 
-2950 0030 
. z o o 0  .0220 
.2000  0 

a2050 0 
,2080 0 
.2200 0 

- 1 1 3 0  -7620 

.zoos o 

SATURN CHECK OUT CASE NO 6 

FILTER 
1.0000 
1.0000 
1.0000 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1 . 0 0 0 0  
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
l . O C O 0  
1.0 000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1 .ocoo  
l . O D O 0  
1.0000 
1.0000 

i. aooo 

T V  ENERGY O A T A  FOR SIT n m  ANGLE CAMERA (CANO) 

SATELLITE 4 OATA 

RICRONS 
,2500 
- 2 7 5 0  
e 3 0 0 0  
e3250 
0 3 5 0 0  
~ 3 7 5 0  
- 4 0 0 0  

4250 
e4500 
a4750 
e5000 
e525 0 
- 5 5 0  0 
- 5 7 5 0  
e6000 
e6250 
- 6 5 0 0  
- 6 7 5 0  
e7000 
e7250 
0 7 5 0 0  

. 0 7 7 5 0  
a6000  
e6250 
0 6 5 0 0  
0 8 7 5 0  
,900 8 
e925 0 

950 0 
09750 

1 .0000  

SOLAR 
e0070 

0204 
0514 

1 0 9 3  
1 1 5 7  
1429 

- 0 9 7 1  

i 1 6 9 3  
2006 

~ 2 0 4 4  
1942 

e1852 
1 7 2 5  

- 1 7 1 9  
1 6 6 6  
1 5 8 6  
1 5 1 1  
1 4 4 2  
1 3 6 9  
1 3 0 2  

a 1 2 3 5  
e 1 1 7 1  

1 1 0 7  
- 1 0 4 8  
.0988 
,0939 

OB62 
.0835 . 

0 7 9 1  
- 0  746 

0 8 8 9  

a i  B E O ~  
-0450 
- 0 5 0 0  
- 0 5 5 0  
.Ob00 
.0650 
. 0 7 0 0  
- 0 7 5 0  
.OB00 
- 0  850 
. l o 0 0  
e1050 
- 1 1 3 0  
. 1200  
e1250 
e1300 
,1350 
,1450 
e t 5 5 0  
e1650 
.1700 
e1750 
.1600 

1850 
e2900 
- 2 9 5 0  
. zoo0  
.2000 
. zoo0  
,2050 
.2080 
.2100 

SENSOR 

.0020 
- 0 9 5 0  
e4760 
.7620 
- 9 5 3 0  
-9840 

1.0000 
e 9840 
,9530 

7940 
a 7620 
. 6 8 2 0  

5550 
- 4 7 6 0  
e4450 
e3600 
e2540 
a2060 
,1590 

0950 
. 0 4 0 0  
e 0 2 4 0  
.0100 
- 0 0 3 0  
0 0220 

0 

0 
0 
0 
0 
0 

FILTER 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
l . O O O ( r  
1.00'10 
1.0000 
1.0000 
1.0000 
1 . O O O C  
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

1.0000 
1.0000 
1.0000 
1.0000 

i . o o o o  

BO (wsixn) 
3.15000OE-05 
1.02000 OE-04 
2 -82700 OE-04 

7.1 0450 OE-04 
8.09900 OE-04 
1.07175 OE-03 
1.3544006-03 
1 e7 0510 OE-03 
2 e 0  4400 OE-03 
2 -0 3910 0 E-03 
2 09276 OE-03 

5. 8 2 6 0 a o ~ - o +  

2.070 00 OE-0 3 
2 . 1 4 8 7 5 0 ~ - 0 3  
2.16550 OE-03 
2.1411 0 OE- 03 
2.1909 5 OE-0 3 
2.23510 GE-03 
2.258853E-03 
2.21340 OE-03 

2 . 1 0 7 8 0 t E - 0 3  
2.047350E-03 
3;03920 DE-03 

1.87803 OE-03 
1 e 7  780 0 OE-03 
1.72490QE-03 

2.161250E-03 

2'. 9145 0 0 E-0 3 

1.71175bE-03 
1.645280E-03 
1.566600E-03 

BO (W/SQCH) 
3.15000 OE-05 
1.02000 OE-04 
2.827000E-04 
5.826000E-04 
7*194500E-04 
8 e09900 GE-04 
1.071750E-03 
1.35440 OE-03 
1.705100E-03 
2.044000E-03 
2.039100E-03 
2 0 92 760E-03 
2.070000E-03 
2 -148750E-03 

2 14110 OE-03 
2.130950E-03 
2.235100E-03 
2.258350E-03 

2.165ao OE-  03 

2.21340 OE-03 

2.1076006- 03 
2.161250E-03 

2,047950E-03 
3.0 332 0 OE-03 
2.9 1460 OE-03 
1.87ROOOE-03 

1.724OOOE-03 
1.7117506-03 
1 e645280E-03 
1 e56660 OE-03 

1.776 0 0  OE-03 

B E F F ~  wsacw 
0 .  
2 .0400  I O € - 0 7  
2.635650E-05 
2 . 7 7 3 1 7 6 E - 0 4  
5.413629:-C4 
7.718347E-04 

1.354400E-03 
1.6773186-03 

1.619045E-03 
1.594683E-03 

1 0 5 4 6 0  2E-03 

1.947532E-03 

1 e4117bOE-03 
1 e192556E-03 
1 *0309216-03 
9.527995E-04 
7.387420E-04 
5 e677154E-04 
4 *653231E-04 
3.5293C6E-04 
2.053137E-04 
8.4?12:uE-05 
4.9153 835-05 
3.03920OE-05 
8 a 7 4 3 3 C S E - 0 6  
4.1316OOE-05 
0 .  
0. 
0 .  
0. 
0 .  

0 

BEFF(  W/SQCW) 
0. 
200400OOE-07 
2.685650E-05 
2.773176E-04 
5 ek13623E-04 
7.718347E-04 
1 .J 546D ZE-03 
1 3 5 4 4  'I OE- 0 3 
1.6773 19E-  03 
1.947932E-03 
1.6190b5E-03 
I .594583€-03 
I. 4 11 7 4 DE- 0 3 
1 . 1 9 2 5 5 X - 0 3  
1. J3C921E-03 
9 -527895E-04 
7 . a 8 7 4 2 0 ~ - 0 4  
5 -677154E-04 
4.653231E-04 
3.5193C5E-04 
2.053187E-04 
8.4312306-05 
4.915180E-05 
3.J392COE-05 
8.7438 00E-06 
4.13160JE-05 
0. 
0. 
0. 
0. 
0. 
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Table A-15 (cont) 

SATU9N CHECK OUT CASE NO 6 

TU ENERGY OATA FOR S I T  X I O E  ANGLE CAMERA (CAN01 

SATELLITE 5 OATA 

CIICROONS 
0 2 5 0 0  
e2750 
0 3 0 0 0  
03250 
-350 0 
0 3 7 5 0  
a 4 0 0 0  
0 4 2 5 0  
0 4 5 0 0  
-475 0 
- 5 0 0 0  
05250 
0550 0 

5750 
e6000 
- 6 2 5 0  
e6500 

6 7 5  0 
a7000 
-725 0 
~ 7 5 0 0  
-775 0 
08000 
- 6 2 5 0  
e850 0 

875 0 
~ 9 0 0 0  

9250 
.9500 
e9750 

1.0000 

S O L 4 R  
,0070 
- 0 2 0 4  

0514 
0 9 7 1  
1 0 9 3  
1 1 5 7  

e1429 
1 6 9 3  

e2006 
2 0 4 4  
1 9 4 2  
1 8 5 2  
1 7 2 5  

e 1 7 1 9  
1 6 6 6  
1 5 8 6  

. 1 5 1 1  
, 1442  

1 3 6 9  
1 3 0 2  

e l 2 3 5  
-1171 

1 1 0 7  
. l o 4 8  
,0988 

0939 
.OS99 . 0 862 
- 0 8 3 5  

- 0  746 
e 0 7 9 1  

hlBEOO SENSOR 
e 0 4 5 0  0 
~ 0 5 0 0 .  .oozo 

0 550 0 950 
.Ob00 e4765 
e0650 7620 
m0700 a9530 
e0750 49840 
.0800 1.0000 
e0850 .9840 
.io00 ,9530 
. l o 5 0  e7940 
1 1 3 0  e7620 

.1200 a6820 
1 2 5  0 5550 
130 0 - 4 7 6 0  

e1350 - 4 4 5 0  

e1550 - 2 5 4 0  
1650 e2060 
1700 1 5 9 0  

,1750 - 0 9 5 0  
,1800 e0400 
,1850 .O240 
.2900 .0100 
- 2 9 5 0  e0030 
. z o o 0  .0220 
,2000  0 
. z o o 0  0 
.2050 0 
.2080 0 
.2100 0 

1450 ,3600 

F I L T E R  
1.0000 
1.0000 
1.OFOO 
1.0000 
1 . 0 0 0 0  
L O J O O  
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.00110 
1.0000 
1.0000 
1.0030 
i.0090 
2.9030 
1,3000 
1.uooo 
1.0000 
l . O O ! I O  
1.00ao 
1.0000 
1.0000 
ii.0000 
1.0000 
1.0000 
1.0000 
1.0n00 

BO (X /SQCM)  
1.40 9625E-05 
4 e564500E-05 
1.26505 Z E - 0 4  
2.6 0 7 1  3 5E- 04 
3 0179264E-04 
3.624302E-04 

6.0 5094OE-04 
7.630322E-04 

4.79605 I E - C ~  

9 -1 469 0 OE- 04 
9.124972E-04 
9.365101E-04 
9.263250E-04 
9.615656E-04 
9 ~ 6 9 1 9 5 5 E - 0 4  
9.551422E-04 
9.454531E-04 
1 J cl C P  i! 7E-03 
1.010835E-03 
9.905955E-04 

9 43240 5E- 04  
9.16457bE-04 
1.360042E-03 

9.671594E-C4 

1.3042 23E-03 
8.40405 O E -  04 
7.956550E-04 
7.714900E-04 
7 .I56005 1 E - 0 4  
7 *3626266-04 
7.010535E-04 

SATU4N CHECK OUT CASE NO 6 

TV ENERGY DATA FOR S I T  WIDE ANGLE CAMERA (CAN01 

SATELLITE 6 DATA 

MICRONS 
,2500 
e2750 
~ 3 0 0  0 
0 3 2 5 0  
e3500 
- 3 7 5 0  
0 4 0 0 0  

4250 
- 4 5 0 0  
0475 0 
.5000 
e5250 
-550 0 
,5750 
- 6 O C O  
m6250 
s 650 0 
,6750 
e7000 
- 7 2 5 0  
0 7 5 0 0  
0 7 7 5 0  
. B O O 0  

825 0 

e8750 
.goo 0 
e9250 
e 950 0 

9 7 5  0 
1 . 0 0 0 0  

.a500 

S X A R  

,0204 
a0070 

- 0 5 1 4  
s 0 9 7 1  
- 1 0 9 3  
.1157 
,1429 
- 1 6 9 3  
e2006 
-2044 
,1942 

1 9 5 2  
1 7 2 5  
1 7 1 9  '. 1 6 6 6  
1 5 8 6  
1 5 1 1  

- 1 4 4 2  
1 3 6 9  
1 3 0 2  
1 2 3 5  
1 1 7 1  
1 1 0 7  
1 0 4 8  
0988 
0939 
0889 
OR62 
0 835 
0 7 9 1  
0 746 

AL REDO 
045 0 
e0500 
e0550 
a0600 
- 0 6 5 0  
e0700 

075 0 
.0800 
. O  650 
. IO00 
e1050 
-1130 
. t 2 0 0  
e1250 

'1350 
.1450 
e1550 
e1650 

- 1 7 5 0  
e 1 0 0 0  
1850 

a 2 9 0 0  
2950 

. zoo0  

. z o o 0  

.2000 

.2050 

.20 80 

.2100 

. i m o  

. i 7 a o  

SENSOR 

. 0 0  20 
,0950 

4760 
7620 

e9530 
e 9 8 4 0  

1 . 0 0 0 0  
9840 

- 9 5 3 0  
.79'TO 
.7620 
.6820 
,5550 
e4760 
,4450 
e3600 
' - 3540  
a2060 
- 1 5 9 0  

0950 
~ 5 4 0 0  
eD240 
.010G 
e0030 
. 0 2 2 0  

0 

0 
0 
0 
0 
0 

FILTER 
1.0000 
1.0000 
1.u900 
1.0000 
1 . 0 0 0 0  
1.0000 
1 .0000 
1 . 0 C O O  
1 . 0 0 0 0  
1.0c00 
1 .0000  
1.0000 
1.00OC 
1.0000 
1 . 0 c O O  
1.OC30 
1.0000 
1.0000 
1.0000 
l . O @ O O  
1.0000 
1.0000 
1.0000 
1.OFGO 
1.0000 
1.0000 
1.0000 
1.0000 
i . 0 0 0 0  
1.0000 
1.0000 

B O ( H / S G C H )  

3 - 3 4 0 5 0  OE-05 
1.031525E-05 

9 2 58C25E-05 
I e 9  08015E-04  
2.326724E-04 
2.652422E-04 
3.509931E-04 
4.435660E-04 
5.534202E-04 
6.694100E-04 
6.678052E-04 
6.653769E-04 
6.7 79250E-04 
7.037156E-U4 
7.0329?5E-04 
7.012102E-04 
7 1 7 5 3 6  1E-04 
7.319952E-04 

7.248335E-C4 
7.3 9773 4E-04  

7.0780346-04 
6 -90304 5E-0k 
6.70703EE-04 
9 95333 OE-O 4 
9.545325E-04 
6.1504506-04 
5 . 3 2 2 9 5 X - 0 4  
5 b4610 OE -04 
5.60596 1E-04 
5.388272E-04 
5 130 b l 5 E  -04 

BEFF(  W/SQCY) 
0. 
9.124000E-08 
1 . 2 0 1 3 2 3 E - 0 5  
1.240996E-C4. 
2 4 2 2 5 9  9E- 0 4 
J r 4 5 3 9 6 0 E - 0 4  
4.719344E-Or 
6 .G60940E-G4 
7.50 823 7E- C4 
9.7169q6E-04 
7.245223E-04 
7.136207E-04 
6 -317536E-04 
5.336&23E-C+ 
% . 6 1 3 3 7 i E - 0 4  
4.2i ' r7 33E-C b 
3.529620E-34 
E - 5 4 0 5 2 b E - 0 4  

1 -57433YE-04 
2 . 0 2 2 3 2 i ~ - e +  

9.133J 14E-F,5 
3.772962E-05 
z . i 9 9 4 9 a ~ - 0 5  
1.3bOIbZE-05 
3 -91285OE-06 
1.840991E-05 
0. 
0. 
0. 
0. 
0. 

8EFFt bi/SQCn) 
0. 
6.661009E-05 
6.7955 OLE- 3 6  
5 .OR2151E-G5 
1.772763E-04 
2 - 5 2 7 7 5 9 5 - 0 4  
3 -453322E-04 
4.4356f.JE-04 

5.379477E-04 
5.302374'-04 
5.222587E-04 

5 . 4 9 4 8 5 5 ~ - 0 4  

4 . 6 2 3 4 4 ? f - 0 4  
3 .?C%2ZE-04 
3 . 3 7 6 2 5 6 E - 0 4  
3 . i Z G 3 R b E - 0 4  

1 .d59269E-34 
1.5239 33E- C 4 

2.52313UE-04 

1 s 152573E-04 
b 7 2 4 1  93E-C5 
2 7 b i z 1  3E-05 
1 .604 ia9E-U5 
3.953383E-05 
2 55253CE-C6 
1 -353399E-05 
0. 
0 .  
0. 
0. 
0 .  
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Table A-I5 (cont) 

SATUSN CHECK OUT CASE NO 6 

TV ENERGY DATA FOR S I T  WIDE ANGLE CAflERA (CAN01 

SATELLITE 7 OATA 

MICRONS 
02500 
02750 
03 00 0 
03250 
03500 
0 3 7 5 0  
04000  
04259 

4% 0 
0 5 7 5 0  
0 5 0 0 0  
05250 
0550 0 
05750 
- 6 0 0 0  

625 0 
0650 0 
06750 
.7000 
07250 
0 1 5 0 0  
- 7 7 5 0  

800 0 
.a250 
,850 0 
- 8 7 5 0  
09000 
e9250 
.95e e 
0 9 7 5 8  

i . O O O O  

- _- 

SOL4R 
0070 

- 0 2 0 4  
0 5 1 4  
0 9 7 1  

e 1093 
1 1 5 7  
1429 
1 6 9 3  

~ 2 0 0 6  
2044 
1 9 4 2  
1 8 5 2  
1 7 2 5  
1719 

-1666 
e1586 

1 5 1 1  
1442 

e 1 3 6 9  
. I 3 0 2  

1 2 3 5  
. I171 
e1107 

1 0 4 8  

0939 
0889 
OR62 
0 6 3 5  
0 7 9 1  
0 7 4 6  

- 0 9 8 8  

ALBEOO 
0 0 4 5 0  
e0500 
a0550 
e0600 

0650 
e0700 
- 0 7 5 0  
.0800 
- 0 8 5 0  
. l o o 0  
.lo50 
.€130 
. 1 2 0 0  

1 2 5 0  
e1300 
e1350 
e1450 

1 5 5 0  
1650 
170 0 
1 7 5 0  
.I800 
e1850 
a2900 
,2950 
.2000 
. z o o 0  

- 2 0 5 0  
e2080 
,210 0 

. 2 ~ a o  

SATURN CHECK 

COYPUT bT IONS FOR 

SENSOR 

,0020 
a0950 
- 0 7 6 0  

7620 
-9530 
0 9 8 4 0  

1.0000 
e9840 

9530 
e7940  

7620 
- 6 8 2 0  
a5550 
.47 60 
-4450 
a3600 
a 2 5 4 0  
e2060 

1590 
- 0 9 5 0  
e 0 4 0 0  
-0240 
. O l O O  
- 0 0 3 0  

0220 

0 

0 
0 
0 
0 
0 

FILTER 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

1.0000 
1.0000 
1.0000 
1.0000 
1.0003 
1.0000 
1 .0000  
1.0000 
1.0000 
1.0000 
1.0000 
i.0000 
1.0000 
1 .0000  
1 . 0 0 0 0  
1.0000 

i . o o o a  

BO ( w  ISM: HI 
2 953 12 5E-0 5 
9.56250 OE-05 
2.650 3 1  2E-0 4 
5.461875E-04 
6.660469E-04 
7.592812E-04 

1.26975OE-03 
1.5 98531E-03 
1.916250E-03 
1 911656E-03 
1.961962E-03 
1 940 62 5E-03 
2.014453E-03 
2.030 437E-03 
2 0 072 8 1E-03  
2 054016E-03 
2 095406E-03 
2.117672E-03 
2.075062E-03 
2.026172E-03 
1.976062E-03 
1.919953E- 0 3  
2 84925 OE-03 
2 -732437E-03 
I ,760625E-03 
1.666875E-03 
1.616250E-03 
1.6 0476 6E-0 3 
1 ~ 5 4 2 4 5 0 E - 0 3  
1 e568687E-03 

1.004766E-03 

-4 .20838463Et05 
5.32912208EtOO 

OUT CASE NO 6 

MINIHUH PICTURE TAKING INTERVAL 

PICTURE STAQT TIHE (DAYS) = -1.50000000E+00 
PICTURE S T O P  TI~IE (DAYS) = i . ~ o o o o o o o ~ t o o  
DELTA T REQUESTED (SEC)  = 3.00000000E+02 
FRAME E A 0  T I H E  (SEC) = 4.OOOOOOOOE*01 
FRAME READ RATE (BPSI = 1 .28000000Et05 

BULK O A T A  STORAGE CAPACITY ( B I T S 1  = 1 ~ 0 0 0 0 0 0 0 0 E + 0 9  
PICTURE S I Z E  (BITS1 = 5.12OOOOOOE+06 

BULK CONTENTS I N  USE ( B I T S 1  = 0. 
BUFFER STORAGE CAPACITY ( B I T S 1  = 5.120000OOE+06 

BULK O A T A  STORAGE CAPACITY (PICS)  = 1.95312500E+02 

OATA TRANSHISSION RATE (9PS) = 4 . 7 4 0 0 0 0 0 0 E * 0 4  
RATE FRO3 OTHER INSTRUHENTS (BPS1 = 1 .00000000E+02 
REAL TI f lE  PICTURE RATE {EPS)  5: 4 ~ 7 3 0 0 0 0 0 0 E + 0 4  

HINIHUN PICTURE INTERVAL fSEC) = 1.08245243E+02 
HAXIHUH PICTURE RATE (PICSIHRI  = 3 .32578125€+01 
flAXIflUM PICTURE RATE (PIC/DAY) = 7 . 9 8 1 8 7 5 0 0 E t 0 2  
HAXIHUH NUNSER OF PICTURES = 2394 

ACTUAL NUWBER OF PICTURES = 864 
ACTUAL P I C T U i E  RATE (PIC/DAY) = Zc88000000E+O2 

PERIAPSIS S T I T E  VECTOR 
-1 4 1 2  27 16 5 E t 0 5 9 * ? 6 5 0 6 4 5 1 E + 0 4  
-2.01311973E+Oi -6.1 4816591€+00 

VIEW FllON INPUT VIEWPOINT 

BEFF (W/SQCH) 
0. 
1.9125OOE-07 
2 -5177976-05 
2.599852E-04 
5.0752776-04 
7.235950E-04 
9.886394E-04 
1.269750E-03 
1 572955E- 03 
1.826186E-03 
1.517855E-03 
1.495015E-03 
1.323506E-03 
1 ~ 1 1 8 0 2 l E - 0 3  
9 664 8 6 2E- 0 4 
8.932CiiZE-R4 
7 3944 56E-0 4 
5.322332E-04 
4.3624 0 4E-04  
3 2993 49E-04 
1.924863E-04 
7 .¶04250E-05 
4.607887E-05 
2 . a 4 9 2 5 0 ~ - 0 5  
8.19731ZE-06 
3 8733 75E-05 
0. 
0. 
0 .  
0. 
0. 
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Table A-15 (cont) 

SITURN CHECK OUT CASE NO 6 

PLOT INTESVAL = 3 CALC STEPS = 90.00tfINUTES 
PRNT INTERVAL = 3CALC STEPS = 90.00 MINUTES 

TIME INTERVPL FOR CALCULATION5 3 0 . 0 0  MINUTES , 

DICTUIlE CALC TIME (OPYS)  TIME 1H451 TIME t M I N l  
1 -1.5000000E+OO -3.600000OE+Ol -2.160000OEtP3 1 

7 
13 

. 19 
25 
3 1  
37 
Q3 
49 
55 
61 
67 
73 
79 
85 
91 
97 

1 0 3  
1 0 9  
1 1 5  
1 2 1  
127 
1 3 3  
139 
1 4 5  
151 
1 5 7  
1 6 3  
1 6 9  
1 7 5  
1 8 1  
1 8 7  
193 
199 
2 05 
2 11 
2 1 7  
2 2 3  
2 2 9  
2 35 
2 4 1  
2 47 
2 53 
2 5 9  
2 6 5  
2 7 1  
2 7 7  
2 83 
2 89  
2 9 5  
3 0 1  
3 07 
3 13 
319 
3 2 5  
3 3 1  
3 3 7  
3 4 3  
3 4 9  
3 55 
3 6 1  
3 67 
3 73 
3 7 9  
3 05 
3 91 
397 
4 03 
k 09 
415 
4 2 1  
4 E7 
433 
439 
4 4 5  
4 5 1  
4 57 
4 63 
4 6 9  
4 75 
4 8 1  
4 87 
4 93 
4 99 

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15 
1 6  
1 7  
1 0  
19 
20 
21 
22 
23  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
3 2  
33  
3 4  
3 5  
3 6  
37  
38 
3 9  
4 0  
4 1  
42 
43 
4 4  
45  
4 6  
47 
48 
49 
50 
5 1  
52 
53 
5 4  
55 
5 6  
5 7  
5 8  
59  
60  
61 
6 2  
6 3  
64 
6 5  
66 
6 7  
6 8  
69 
70 
7 1  
12 
73 
7 4  
7 5  
7 6  
7 7  
7 8  
79 
00  
8 1  
Be 
83 
84  

-1.4791667EtOO 
-1.4581333EtoO 
-1.4375000EtOO 
-1 .4166667E~00 
-1.3958333Et00 
-1.375 00 00 E t  0 0 
-1 .3541~57EtOO 
-1.2333333€+00 
-1 - 3 1 2 5 0  0 OE+ 00 
-1.291€667Et00 
-1.270 8 3 3 3 E t 0 0  
-1.250 OOOOEt 00 
-1.2291667Et00 
-1.2083333EtOO 
-l. l8750OOE+0O 
-1.1666667 E t 0 0  
-1.1458333EtOO 
-l. l25033OE+OO 
-1. lC41567EtOO 
-1.0833333Et00 
-1.06250COEt00 
-1.0416567EtOO 

-1.000CCO0Et00 
-9.7916667E-01 
-9.5833333E-01 
-9.375000OE-01 
-9.1666567E-01 
-8.9583333E-01 
-8.750 C 3 0 0 E- 0 1 - 8.5416667 E- Cl 
-8.3333333E-01 
-8.125 0 3 0 0 E- 0 1 
-7.9166667E-Dl 
-7.7 0 8 3333 E- 01 
-7 50 0 000 0 5- Dl 
-7.2916567E-Ci 
-7.0533333E-01 
-6.875iC30E-01 
-6.666 6667E-01 
-6.4583333E-01 
-6.250 0 0 0 0  E-01 
-6.04166676-01 
-5.8333333E-01 
-5.6250000E-01 
-5 ,41666676-01 
-5.208 3333 E-01 
-5 0 0 0 C O D  0 E- 01 
-4.7916667E- 01 
-4.5833353E-01 
-4.375 0 3 0 0 E- 0 1 
-4.16666676-01 
-3.9583333E-01 
-3.7500000E-01 
-3.541 6667E-01 
-3.3 3 3 33 33 E- 0 1 
-3.125 0 0 D 0 E- 0 1  
-2.91 66567E-01 
-2.7083333E-01 
-2.50 0 O O O O E -  01 
-2.29166676-01 
-2.083 3333E- 01 
-1.875000CE- 0 1  
-1.6656667E-01 
-1.4583333E-31 
-1.25OOOOOE-01 
-1 .O 416567E- 0 1  
-8  -3333333E-02 
-6.2500000E-02 
-4.166E567E-02 
-2.0833333E-02 
-7.10 54274E- 15 

2,083 33336- 0 2  
4.1666667E-02 
6.2500300E-02 
8.3333333E-02 
1.0416567E-01 
1.250 OOOOE-01 
i .4583333E-01 
1.6666667E-Dl 
1.875000OL-01 
2.0833333E-01 
2 2916667 E - 0 1  

- 1 . 0 2 0 ~ 3 3 3 ~ t o u  

-3.5503DOOF t C 1  

-3.4500000E+Oi 
-3.4000004E*Ol 
-3.3500 000 E t 0 1  

-3.2500000E+01 

-3 .1500000Et01 
-3 .1000000EtOl  
-3.0500000E+Ol 
-3.0000000 E t a l  
-2 .9500000Et01 
- 2 . 9 1 0 0 O O O E t O l  
-2.8500 G O  0 E t 0  1 
-2.dOOOOOO€t~1 
-2 .7500300EtOl  

-2.6500COOE+01 
-2 .6000000E+OI  
-2.5500COGEtOl 
-2 .5OOOJOOF+O1 
-2 .4500090Et01 
-2.4ooa ! O O E + O l  
- 2 * 3 5 0 0 0 0 0 E + O l  
-2.3000000E+01 
-2  250 0 G 0 0 E t 0  1 

-3 .5000000EtOl  

-3.300OOOOEtOl 

- 3 ~ 2 0 0 0 ~ 0 0 E t O l  

-2.70 0 0  2 o a  E + O ~  

-2.2000000EtO1 
-2.15OQOOOEtUl 
- 2 .  lOOO000EtOl  
-2.050JGOOEtUi 
-2.000OilJOE+Ol 
-1.7;000?OE+Ol 
- 1 . 9 0 0 0 0 0 n E + o l  

-1 .93000OOE+Ol  
- 1 . 7 5 0 2 3 J O E t q l  
-1 .79 8 : 3 C o E * O l  
- 1 . 6 5 J 0 0 O Q S t t l  
-1.6000DOOEt’ll 
-1.5500G00E+Ol 
-1.500000OE+Ol 
-1 .4500000Et01 
-1 .4000000  E t 0 1  
-1.3500FOOE+31 
-1.330300OE+01 
-1.2500iO0EtG: 
-1.2000000E+G1 
-1.1500000E+31 
-1.1003 J O J E t 3 1  
-1. J 5 0 0 0 0 0 E t 0 1  
-1.00OOOOOE+Ol 
-9.5OOOOOOE~OO 
-9.030000OEt00 
- 8 . S O O O C D O E + 0 0  
-8.0000200EtOO 
-7.53 DOOOOEtO 3 
-7.OOOOJOO E t 0 0  
-6.500U u D O E t 0 G  
-b.OOOODOOE+00 
-5.50 00 O O O E t  0 0 
-5.OOOOOOOEtOD 
-4.50 ‘30 iJOUE + 00 
-4.3003GOCCt00 
-3.5000 000  E t 0  0 
-3.000033llE+00 
-2.50 0 0  G O O  E t 0 0  
-2.OiJJOOOOEtOO 
- 1 . 5 G O O O O G E t 0 0  
-1.0000030E+00 
-5.0 0 0 3 0 0 0  E - 0  1 
-1.7053026E-13 

5.0000QO~lE-0 1 
1.0000000Et00 
1.5003UOjE*03 
2 . ~ J J 0 0 3 0 E t 0 0  
2.59 OOOOOE+OO 
3.0000303Et00 
3 .5000000F+OO 
4.OOOOOODE+00 
4 .5000000Et00 
5.00000UOE+00 
5.5000003E+00 

- i . a 5 o o o o o ~ t 0 i  

-2. 1 3 0 0  J JOE+ 03 
-2.lOOOOOOEtO3 
-2.07OOOOOE+03 
-2.Ok00000E+03 
- 2 . 0 1 0 0 0 0 0 E ~ 0 3  
-1. 9300OOGEt 03 
-1.950’IOJOEt03 
-1.92OOOOOEtO3 
-1.8’30GJ9OEt03 
-1.560G000Et03 
-1.8300DOOit03 
-1.!300OOOOE+03 
-1.7700300Et03 
-1.7403050Et33 
-1.71000JOE*t3 
-1.630COOOEt03 
-1.65 103 30Et  C3 
-I  .b?OOOOCEt 03 
-1.5300000Et 03 
- 1 . 5 6 0 0 0 0 0 ~ t 0 3  
-1.53 3 1 0 J G E t  07 
-1.590000UEt03 
-1.4iOOOIOEt03 
-1 .4430000Et13 
-1 .410 ’300~E+03 
-1.3 9 0 0  0 OOEt 03 
-1.35 C 0 0 00 E+ 03 
-1 .3?00000Et03 

-1.2600030Et03 
-1.23 300 OOE+ 03 
-1. E O  Q30D’JE+03 
-1.173COOCEt03 
-1.140C300Et03 
- l . l13C30CE*O3 
-1 C 4 0 0 0 C O E + G 3  
-1.053!3SODEtO3 
- 1 , O Z  Q 9: 3JEt 0 3 
-9.SJOCGJOEtCZ 
-9.60 O033OEtO2 
-9.3’1000 COEt02 
-9.09OJOilOE+t2 
-8.7000000Et02 
-8.4OOOOOOEtOE 
-8 .100003CE+O2 
-7.80090 JOEt 02 
-7.5000J3OEtO2 

-6.91000 0 0 5 t O 2  
-6.61 0 0 0 0 0 E + 0 2  
-6.30 0 00 OOEt02 

-5.70 000 O O t l t O Z  - 5.40 0 00 00 E t  02 
-5.10 0 1 0  00Et  02  
-4. 8 O ~ G O O O E t O 2  
-4.50030i lOEt02 
-4.ZOOOGOOEt02 
-3.90000ObEt02 
-3.60 000OOE+02 
-3.300000OEtOZ 
-3.0300004E+GZ 
-2.7030OOOE+O2 
-2 .402033CE*O2 
-2 .1000003Et02 
- 1 . 8 O O i l O  O C E t O Z  
-1.53OCO OOEtOZ 
-1 .ZO300~3EtO2 
-9.030G000EtOl 

-3.030DOOCEtOi 
-1 02 3 1 8  15E-11 

3.0333300E*01 
6.0!IOOOJOEt01 
9.3J O’J53OEtO1 
1.20’I0000EtO2 
1~5000OGOEtOZ 
I .8OP0030Et02 
2 .1000000c*02 
2 .433n000 i+02 
2 ~ 7 O O O J O ~ i + O Z  
3.0000000€+02 
3 - 3 0  O O O O O E +  02 

-1.23 ~ ~ O C C E ~ O ~  

-7 .20  a3oooE+oz 

-6~00000OOE+02 

- 6 . o o 0 0 0 0 0 ~ + 0 2  
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Table A-15 Iconcll 
505 
511 
5 1 7  
5 23 
5 2 9  
535 
541 
597 
553 
559 
565 
571 
5 7 7  
583 
5 89 
59s 
6 0 1  
6 0 7  
6 13 
619 
625 
631 
6 37 
6 4 3  
b 49 
6 55 
661 
667 
b?3 
b 7 9  
b 85 
6 91 
6 97 
7 03 
7 09 
715 
7 2 1  
7 2 7  
7 33 
139 
745  
751 
1 5 7  
7 63 
769 
715 
7 8 1  
7 87 
793 
7 99 
8 05 
811 
817 
8 2 3  
8 29 
835 
8 41 
8 47 
853 
6 59 
865 

85 
8 6  
8 7  
88 
89 
9 0  
91 
9 2  
93 
94 
95 
96 
97 
98 
99 

1 0 0  
1 0 1  
1 0 2  
1 0 3  
1 0 4  
1 0 5  
1 0 6  
1 0 7  
1 0 5  
1 0 9  
I 1 0  
111 
1 1 2  
113 
114 
115 
116 
ill  
118 
119 
1 2 0  
1 2 1  
1 2 2  
1 2 3  
1 2 4  
1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 3 0  
1 3 1  
1 3 2  
133 
1 3 4  
135 
136 
137 
1 3 8  
139 
1 4 0  
1 4 1  
1 4 2  
1 4 3  
1 4 4  
1 4 5  

2.500 00001'-01 
2.7083333E-01 
2.9166667E-01 
3 .125G303E-01  
3.3133333 E - 0 1  
3.541hh67E-01 
3.750 Eg5O E-01 

4.1666667E-01 
4.375 C J 0 0 E-01 
4.5933333E-01 
4.791 6667E-01 
5.0000000E-01 
5.2083333E-01 

3.9583333E-01 

5.4166567E-01 
5.625 GI 0 J E - 0 1  
5.8333333E-01 
6.0416567E-31 
6 . 2 5 3 C 3 0 J E - 0 1  
6.4583333E-01 
6.6656667E-01 
6.875 G J O O E - 0 1  
7.0833333E-01 
7.291 6 6 6 7  E-0 1 
7.500030CE-01 
7.7083333E-01 
7.9166657E-01 
8.125 0 00 DE- 01 
8.3333133E-01 
8.5415567E-31 
8 .750  C3 0 0 E- 01 
8.9583333E-01 
9.1666667E-01 
9.3 7 5  011 30E- 01 
9.5113?333 E - 0 1  
9.791E567E-01 
1.0000000E+OO 
1 .0208333f tOO 
1 .0416667E+00 
1 . 0 6 2 5 0 0 0 E + 0 0  
1 .0933333€+10 
1 . 1 C  4 1 5 6 7 E t 3 0  
1 .125  @ 3 0 3  E + 3 0  
1.1458333Et00  
1.1666667EtOO 
1.1975003EtO3 
1 .2083333E+00 
1.2291667Et  00 
1 . 2 5 C O J O O E + O O  
1.27C8333E+00 
1.291 6567E+OO 
1 .3225;30E+00 
1 .3333333E+ 00 
1 . 3 5 4 1 5 5 7 € + 0 0  
1.37563OO E+ 0 0  
1 . 3 ¶ 5 5 1 3 3 E + 0 0  
1 . 4 1 6 6 6 6 7 E t 0 0  
I. 437 5 0  0 D E +  00 
1.45 8 3 3 3 3 E t  0 0  
1.4791667E+05 
1 .5000000E+00 

6.0000300 E t 0 0  
6 . 5 0 0 0 3 0 0 E * 0 0  
7 . 0 0 0 O O O O E + 0 0  

3 . 0 0 0 0 0 0 1 E + 0 0  
8.5000000E+OU 
9- 0 0  000 00 E+OO 
9.500000OE+OO 
I.OOOOOOOE+01 
1.95000 0 0 E t 0 1  
1 * 1 0 0 0 9 0 0 E + 0 1  
1 .150 '3000Et01  

1 . 2 5 0 0 0 0 0 E + 0 1  
1.3000OPOE +Ol 
1 . 3 5 0 0 1 0 0 E + 0 1  
1.4000000E+01 
1.45003 0 0 E +@ 1 
1 . 5 0 0 0 0 0 0 E + 0 1  
1.55000OOEtOl 
1 .5000000E+Ol  
1.6500JOOE+01 
1 . 7 0 0 0 0 0 0 E + 0 1  
1.75000DOEt01 
1 . 8 O O O O O O E + O 1  
1 - 8 5  0 0 0 0 0 E + 0 1  
1.9000C03€+01 
1.9500COOE+Ol 
2 . D O O O O O O E + 0 1  
Z ~ O 5 0 0 0 0 G E t G 1  
2 . 1 O O O ~ O O E + O l  
E . l 5 O O O O G E + O l  
2.200OCOOE+Ol 
2 .2500000E401 
2 . 3 0 0 0 3 1 5 ~ + 0 1  
2.3500 0 0 0  E 4 0 1  
2 . 4 0 0 O O O O E + O l  
2.450GCOOE+Jl 
2 . 5 0 0 0 0 0 0 € + 0 1  
2.5509 c o 3 t  + o i  
2. bo00 I 'IC i + G i  
2 . 6 5 5 0 ~ 0 ? E t O l  
2 .7300  030 E t 0 1  
2.7503 D O O E + O l  
2 . 8 0 0 0 0 : G E + 3 1  
2 .  A5 30 C C 2 E +C1 
2 ~ 9 0 0 G G C O C + C l  
2 9 95 Oil 2 0.J E + 0 1 
3.0003COOi+Ol 
3.95 00COOE+01 
3 . 1 0 0 0 0 0 0 E + 0 1  
3 . 1 5 0 0 i l 0 0 i ~ O l  
3.20 00 0 00 E+Ol 
3.25OOOO0E+Ol 
3.30 O O C O i l € + G l  
3 .350030GE+01 
3 .4000000E+Ol  
3.4500503 E t O i  
3.5000C0Oi+Ol 
3 .55  00 00 0 E +01 
3.6000000E+Ol 

~ . ~ J O O C O O E ~ O O  

1 . 2 0 0 0 0 0 0 ~ + 0 1  

SATURN C H E W  OUT CLlSE NO 6 
S I T  WIDE PNGLE CANERA (CLlND) 

EXPOSUPE TOO HIGH 3.258E-03 ( E R t S I C V ' 2 )  
EXPOSUSE T I N E  QEDUCEO T O  5.221E-05 SEC 
EXPOSUZE IS 1.701E-03 ( E R t / C H + * 2 )  

CHG I 
E'XPOSUSE TINE S E T  T O  0.1 M I L L I S E C  
REQUIRED F ILTEK F4CTOR I S  1 . 9 1 5 € + 0 0  

CHG I 
VIEW FROM SPACECRAFT 
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b. Output Data - The t a b u l a r  ou tpu t  i s  g iven  i n  Table  A-16 
for se lec t  frames be fo re ,  and a f t e r ,  c l o s e s t  approach. 

The g r a p h i c  ou tpu t  c o n s i s t s  of t h e  geometry of t h e  frames 
mentioned above (Fig.  A-12), an  overview of c l o s e s t  approach (F ig .  
A-13), summary cone and c lock  p l o t s  (F ig .  A-14), and a complete  
set of a n a l y s i s  frames (Fig.  A-15 and A-16) .  
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Table A-I6 Case 6 Tabular Output 

SATURN CHECK OUT CASE NO 6 

JO Z C I I S S ; . ~ ~ ~  IXCTURE NUN9ER 3 7  -1 0175 9 HRS $ MIR TO ENCOMTER 

N I N E ?  S I I U R N  
RANGE IKMl  Z.P8133755E+06 
CONE IDEGI * 153.10 
CLOCX ISEGI = 225.00 
PNLSE (OE'r) 23.11 
Y I A N  ( 3 E G I  8 3 .03  

SATELLITE RHEI  
RANGE I K Y )  = 2 .53819693€*06 
CONE ( D E G I  = 164.07 
CLOCK I O i G I  222.89 
PHASE I O E G I  12.35 
JLAM I J E G I  = -03 

RESOLUTION OF PL4NFT 
CENTER = 222.09 KHIPIXEL 
L I R 3  I 22*.05 KWPIXEL 
INSTRUMIN1 OATA FOR PLANE1 SATURN (PICTURE CEYTEREO I T  - i .23  OEG LA1 231.65 OEG LONG I 

UESOLUTION bT SPECIFIED LOCLTION = 
SHEAR W E  TO RELSTIVE VELOCITIES 8.09 WISEC 
SMEAR WE T O  S I C  ATTITUOE RATES 313.92 NNISEC 
OBJECT NOTIOrJ F I O H  PLL SWRCES .03 K *  
NUWBER OF P I X E L S  SNEAREO .DO014 P I X E L 5  

222.09 KHIPIXEL 

- EXPOSURE T I H E  FOP. ONE-HALF P I X E L  SHEAR 349.985 H I L L I S E C  

EFFECt IVE RESOLUTION U I T W  SHEAR 
LT SPECIFIED LOCATION 222.1 K e I P I X E L  
A 1  SU55PACECli%FT POINT 222.1 X $ I P I X E L  
AT L1M9 OF TARGET 90JV 2 2 8 . 1  <HIPIXEL 

EXPOSURE T I H E  FOS S I T  UIOE ANGLE C W ~ E ~ ~ A  (CAHOI = . t o o  HILLISEC 
POYER CENSITI  I 0 ERGSISO C W S E C  ar LENS 
PONES OEI(SI1Y = 1.7143E+Oi E R G S / S O  C'IISEC ON SENSOR 
EXPO SUSE F 1.71b3E-03 EPGSISQ C7 

PERCENT OF SYNAMIC RANGE = 85.560 
D I G I T A L  NUH3CR OF EXPOS i 217 (OF 256 LEVELS) 
ONE DIGITAL NUHDER EQUALS 7.7812E-Jb E R G S I S Q  CM 

NUHRER OF P I c r u R E s  u:rH RESOLUTION B E r r E R  W A N  
RESOLUTION LEVELS 3 0 0 . 0  100.0 50.0 10.0 

PLaNET 
SATELLITE 1 
S l T E L L I T E  2 
SLTELLITE 3 
S A T E L L I r E  4 
SATELLITE 5 
SLTELLIrE 6 
SLTELLITE 7 

37.0 0. 0. 0 .  
37.0 U U 0 37.0000 37.0000 31.0000 

37.3000 0. 0. 0. 
37 .0000 0. 0. 0. 

0. 
0. 
0. 

37.0000 0. 0. a. 

37.0350 
37.0ODO 

0. 

0 .  0. 
0. 0. 
0. 0. 

SATELLITE OATL 

N U M  RlNGE (KHI  PHASE I O E G I  C O M  (DEGI CLOCK (OEGI 

1 0. 0. 0. 
i! 2.13905148E+Ob 20.61 155.63 
3 2.23830930E+Ob 17.3U 159.00 
4 2.57570823E+Ob 23.36 152.83 
5 2.11313188E+Ob 14.52 161.67 
6 2.53819693E+Ob 12.3s 166.07 
7 3.51807200E+06 20.54 155.66 

0 .  
224.86 
223.88 
L25.49 
222. 8 b  
222.89 
Z Z ' i ,  7 1  

NUU EIRTH-SlT-S/C ANG S I I l C L L I J E  ANG D I A M  

1 
2 
3 
5 
5 1.45153547E+Ol 
6 1.23509504E+Ol 
'1 2.053 50 0 39E +0l 

0 .  .. 
2 . 0 6 1 0 0 8 6 7 E i 0 1  
1.73015552E+Ol 
2.33643558EtOl 

0. 
1.198041 4CE-0 2 
1 . 6 3 3 2 5 9 8 0 E - 0 2  
2.Zba95635E-02 
2.51315756E-02 
3.16 U27d 51E-02 
7.9476323OE-02 

RESOLUTION 1 K H I P I X I  DATA FOR SATELLITES 
WM RES 1LONG RADIUS VECTOR RES AT SATELLITE L IH i3  

1 
Z 
3 
5 
5 
6 
T 

0. 
2.438 79652E e02 
2.23798933EtOZ 
2.575198ZbEtP2 

0. 
2.6390515lE+O2 
2.23930931E+02 
2.57570823Eb02 

K H I P I X E L  

SHEAR 04TA FOQ SATFLLITES 

VEL lKH/SECI  S I C  I K H I S E C I  PXXELS SHEARPO I t 2  PIXEL fSEC1 
SHEIR WE T O  SHEAR OUE T O  NUMBER 3F r x n E  T O  SHEAR 

0. P .  a .  0 .  
1 . ~ 3 ~ 1 ~ 7 9 6 E t P l  3 .72675942Et  0 2  1.51 878327E-04 3.29210895E-01 
3.U 4 1  59 6GGE tP G 
1 . k b 2 2 6 7 + 6 € * 0 1  3. b0324727EtOZ 1.39266353E-04 3 .59024393E-01 
&.76103655€*00 3 . 8 1 0 9 4 t J 7 E + O i  1.71861??iE-O4 Z.T95*51b jE-01 
5 a173 15 803E e 0  0 4.809768J5E+OZ l.A84blb*EE-Ob 2.65305963E-01 
n . i 4 i 3 n 7 i i ~ + o r  5.38191636E+P2 1.52390088E-04 3.28105321E-01 

3 .?5875410 E t o 2  : .%5t 2 5  2 J E  -0 4 3 . o o o ~ ~ ~ ~ a e - o i  

V I E Y  FROM SPICECRAFT 
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SATURN C q C X  OUT CLSE NO 6 

PICrURE NUNSER 219 

PLAfIET S4TURH 

PHASE 19ECI * 40.49 
OIAH IOEGI I 7.28 

RFSOLUTION OF PLANET 
CENTER (19.16 KHlPIXEL 

INST9UHEYI SAT6 FOR PLANET S6rUPN 
LI'tB = 34.98 K:+IPIXEL 

8 DAYS 1 Z  HRS 0 N I N  TO ENCOUNTER 

SATELLITE lhtEA 
RANGE (It'll I l .C59¶8814E*O6 
CONE IUEG) * lS2.10 
CLOCU ( X G )  = 211.32 
PHASE (OEG) 34.01 
D I A N  I D E G I  * .OS 

JD 2444452.812 

RESOLUTION A T  SPECIFIED LOCATION 89.14 KHIPIXEL 
SHEA? OUE TO RELATIVE V E L O C L l I i S  7.97 Y M l T E C  
SHEAR WE T O  S/C ATTITUOE P A T Z S  88.90 KtnlSEC 
OBJECT HOTION FROH ALL SOURCES - 0 1  KN 
NUXSER OF PIXELS SNEAQFD .00010 P I X E L 5  

EXPOSURE T I N E  FOR ONE-HALF P I X E L  SHEAR 479.515 H I L L I S E C  

E F F E C C I E  RESOLUTION WITH SIEAP 
AT S P E C I F I E n  LOCPTIOH 8 3 . 1  u n I P x x E L  
A7 SUSSPACEGQAFT POINT 93.1 K'IIPIXEL 
AT L I X B  3F TAQGET BODY 95 .9  K f l l P I X E L  

EXPOSURE T I H E  FOR S I T  M I O E  ANGLE CAYERA ICAHOI . l o 0  N I L L I S E C  
POMES E N S I T Y  = 0 EP$S/SO CI1ISEC A T  LEN5 
POUER O E Y S I T T  5 1 . 7 7 3 6 E l J l  L'RiS/SQ C!4/SEC ON SENSOR 
LXpOSuGf = 1.7736E-33 E R G S I S O  CX 

PESCENT OF OYNAHIC 944GE = 8 8 . 6 3 3  

ONE o I c I T a L  NUHEER EPUSLS 7 . 7 3 1 2 ~ - 0 6  E W X I S ~  CY 
D I G I T A L  NUN3ER OF EYPJS = 2 2 6  (OF 256 LEVELS) 

NUXJER OF PICTUPES W I T t i  PESOLUlION $E?TER THAN 
E S O L U T I O N  LEVELS 300.0 100.0 50.0 10.3 U X I P I X E L  

P L a w  289.0 19.0 0. n. 
SATELLITE 1 
SATELLITE I 

s P T r L L i r E  5 

S A l E L L I T E  3 
SATELLITE 4 

S A l E L L I l E  6 
SATELLITE 7 

289.0000 289.0000 269.0BPO 289.00 P O  
2 8 9 . 3 0 0 0  0. 0.  t. 
289.011GO 13.000r) 0. a. 
299 .ooo 'J  ~3.0000 0. n. 
2 $ 9 . ? 0 2 J  0. 0. 0. 
289.0000 0. 
151.0 000 0. 

0. 
0 .  

0. + 
0. 

SATELLITE 'JATP 

WH RANGE I Y X )  PHASE I D E G )  CONE (OEGf CLOCK ( D E G I  

1 0 .  1. .. 5 i ; 0 1 9 2 5 0 1 8 E + 3 6  33.85 
3 8 . 9 3 7 0 9 7 3 2 E t 0 5  54.27 
b 7.08269117E+05 51.92 
5 1.30456977E106 33.74 
6 1 .45998684Et06 34.81 
7 2.16328bJOEtOb 36 .63  

WN EARTH-SAT-S/C ANG 

1 
2 
3 
4 
5 3 .37445551Et01 
6 3 . 4 8 1 3 5 7 l b E t 0 1  

- 7  3.66294122EtOl  

5 3 .37445551Et01 
6 3 . 4 8 1 3 5 7 l b E t 0 1  

- 7  3.66294122EtOl  

0. 
146.76  
122.77 
125.54 
143.34 
142.10 
139.95 

8. 
200;31 
i o o . 1 0  
2131.23 
2 0 5 . 4 1  
211.32 
217.43 

S A l E L L I T E  LNG D I A H  

1. _ _  
2.86689551E-02 
4 . lJ3C4357E-02 
1.25134101E-02 
3.90831693E-02 
5.19416557E-02 
I .  29249SOSE-11 

RESOLUTION l < M / p I X l  J A T A  FOR S A l E L L I l E S  
M H  RES ALONG R9OIUS VECTOR RES LT S4TELLITE LXMB 

1 0. 
2 1.01899520Et02 
3 b.95389747Et01 
b ?.0?759129E*01 
5 1-30 612479E *02  
6 1.4592568 7EtO2 
t 2.160¶4b33E+02 

0. 
1.01925017E+02 
5.9370958¶E+O 1 
7.092&9345Et@ 1 
1.30456972E+02 
t . 4 5 W 6 7 0 E * 0 2  
Z.¶bJ28496E+OZ 

SHEAR DdTA FOR SATELLITES 
SNEAR QUE T O  
VEL IUWSEC)  S I C  I K X I S E C I  P IXELS SHEAlEO LIZ PIXEL (SECI 

T I E  T O  SHEAR SnFAR DUE TO MUXE?R OF 

I. 0 .  n. 

1.55669 222E 0 1 1.5702717CE+O2 9.38831830E-05 5 .3257611 iE-01 
I .  3 2 9  32 3 3  1 E *C 1 I .T6877103Et02 7.84514t7OE-05 6.375365505-01 

V I E U  FROH SPACECPAFT 

A-61 



ECR-71-181 

S l l U S N  CHECU OUT CASE NO 6 

PICTURE WHSER b l 5  

Table A-16 (cmt) 

0 OAVS 1 HRS 30 WIN 10 ENCOUNTER 

t L 4 N E T  StTUSN S l r E L L I T E  SHEL 
RANOE (<HI = 4.66786399Et85 RANGE I K H I  = 8.881S4677E*O5 
CONE IOEGI  = 86-46 CONE I O E G I  102.77 
CLOCK I O E G I  a 182.45 CLOCU t O E G )  * 205.93 
PHASE IOEGI  = 92.19 PHASE I O E G )  = 74.37 
DIAH IOEGI * 1 4 - 0 7  011n (OEGI I - 0 9  

RESOLUIXON OF PLANET 
CENTER a 40.64 KNIPIXEL 
L I H B  a 46.29 KHlPIXEL 
XNSTRUHENT JATA FOR PLANET SATURN IPXCTURE CENTERED AT L31.55 OEG LA1 219.03 OEG LONG I 

RESOLUTION AT SPEClFIEO LOCATION * 42.41 KHIDIXEL 
SNEIR WE T O  RELATIVE VELOCITIES 19.10 KMlSEC 
SWEAR OUE T O  S/C ATTITUOE R P T E S  111.09 YHlSEC 
OBJECT MOIION FROH ALL SOURCES -01 KH 
NUMBER OF Z I X E L S  SMEARED .00027 PIXELS 

EXPOSURE T I H E  FOR ONE-HALF P I X E L  SHEAR 186.521 N I L L I S E C  

E F F E C T I M  RESOLUTION U I T H  SHEAR 
I T  S P E C I F I E J  LfiCPTION 42.lr <* /PIXEL 
A T  SUSPACECRAFT P O I N T  4 0 . 6  K W l P I I E L  
A T  L t W 8  OF TAQGEI BODY 46.3 W I P I X E L  

EXPOSURE TIWE FOR 515 U I O E  PNGLE CbMEPA (CAN01 I . l o 0  H I L L I S E C  
POUER CENSITV = 0 E Q G S I S ’ ?  CYISEC A T  LENS 
POUER DENSITV z 1.5957EIOl ERSS/S’I C’IISEC 014 SENSOR 
EX~OSURE = 1.5957E-03 ERGSlSP C H  

PERCENT OF OVNAHIC PINGE : 79.706 
O I G I T A L  NUHlER OF EXPOS = 2 0 4  (OF 256 LEVELS) 
ONE OIGITAL NUH0ER EQUALS 7.7812E-Ob EQGSlSP CW 

NUHBES ff PICTIIRES U I T H  RESOLUTION YETTE9 THAN 
RESOLUTION LEVELS 300.0 100.0 50.0 10.0 

PLLNET 
S L T E i L i r E  i 
SATELLITE 2 
SLTELLITE 3 
SATELLITE 4 
S I T E L L I T E  5 
SATELLITE 6 
SATELLITE 7 

415.0 145.0 37.0 0. 
415.01100 4 1 5 . 0 0 0 0  415.0000 415.0000 
415 .  J J O  0 1 1 5 . 3 0 1 5  3 .  0. 
415.0000 i30.0030 67. O J O O  0. 
415-G 0 0 0  169.tIC30 85.03  01) 0. 
415.0 00 0 61.0C00 I). 0. 
415.0 0 0 0  31.0000 0. 0. 
277.0000 0. 0. 0. 

SATELLITE O P T 4  

WH RANGE I K H I  PHASE I O E G )  CONE I O E G I  CLOCK I O E G I  

1 0. 0. 
2 5.92551824E+05 102.36 
3 3.49321210E+05 96-54  
4 3~45013617Et05 I6.24 
5 7.71910OLI 4E+3 5 63.95 
6 8.88154877Et05 74.3? 
7 1.50660531Et06 55.38 

n. 0. 
75.56 192.50 
83.91 152.90 
93.28 1 bS.95  - . ~ .  .. 
93.36 202.78 
102.77 205.93 
121.39 213.40 

Nun EARTH-SAT-S/C A N G  SLTELLITE LNG OIAH 

I 
2 
3 
b 
5 
6 
7 

0. 
1.02364276€+02 
9.69368172EtOl 
8.824 t1614E+0 I 

0. 
4.93135744E-02 
1.04913OZSE-01 
1.693895 94 E-0 1 
K.60Klt224E-O? 
9 .03  1 5 4 4 1  3 E - 0  2 
1.85515119E-01 

RESOLUTION IKHi‘PIX) 0414 FOQ S I T E L L I T E S  
NUH RES ALONG RADIUS w r o i i  RES A T  SATELLITE L I M S  

0. 
5.9929b834Et01 
3.490 0 121 bE+O 1 
3.545C3523E+Pl 
7~71565097E+Ol 
8.87454892ElOl 
1.50416534EtOL 

SWEAR OPTA FOR 
SMEAR CUE IO 
YEL IKWSEC)  

U I I P I X E L  

a .  
5.92551779E+Bl 
3 . 4 3 3 2 1 0 7 0 E ~ O l  
3 ~ 4 5  0132 46Et0 f 
7 . 7 1 9 0 3 3 6 1 E t l l  
1~8815461bE*01 
I .  50660336E+02 

NUHBER OF 
PIXELS SMEAREO 

TIHE TO SHEAZ 
112 P I X E L  ISECI  
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Table A-16 (concl) 
S 6 N 9 N  CYLCK OUT CASC NO b 

J O  2444454.687 PICTURE NU'l'JER 829 I OIlS 6 N R S  5 9  WIN TO €NCDUNTER 

PLANET S U T U ~ N  
RAtGE ( K H l  5 2.28133755E*06 
COME F)EGl 24.46  
CL')GI( I O E G )  = 49.91 
PflASE l?EG) * 159.29 
D I I f l  (OEGI I 3.03 

S A T t L L I T E  QHEU 
RANGE (KVI 2.76709249E106 
CON€ ( O E G I  = 19.81 
CLOCU (OEG) I 49.b9 
PHASE IOEG)  = lb3.91 
o18n ( o E ~ , )  I . 0 3  

PLSOLU?ION OF R U N E 1  
CENTER i zzt.is KWPIXEL 
LIW 5 228.05 K M l P I X i L  
II ISTRUIEYT DPTA FOR PLUNCT SUTUiN (PICTURE C D ( T E R E 0  AT 3.9b UEG L I T  326.55 OEG LONG t 

RESOLUTION L T  SPECIFIEO LOCLTION i. 
SHEU3 WuE T O  RLLPTIVE VELOCITIES 
W E A J  WE T O  S/C ATTI IUDE . 7 P T E S  

221.05 KV/PIXCL 
3 . 9 3  KW/IEF,  

362.75 K W S E C  
OAJECT H O T I O i l  FRO!! PLL S W Q C E S  
NUHBER OF PIXELS S Y E W E J  

- 0 4  KH 
.00')16 PIXELS 

EXPOSURE TIME FOR O N E - H P L F  P I X E L  S t l E L R  312.167 W I L L I S E C  

E F F E C T I V E  RFSOLUTION UrTH $ ? E 4 9  
A T  S P i C I F I t ' J  L C C P T I C Y  227.1 W I P I X E L  
LT S U 3 S ? Q C E C P A F T  P C I Y T  222.1 < * / P I X E L  
LT L I * a  OF T43GET 8O)V 229.1 KMIPIXEL 

EXPOSURt T I M E  FOQ S I T  WIDE PNGLc C A ' l t R A  I C Q N O l  = . l o 0  q I L L I S E C  
POUEQ OENSITV = 0 E R ? . S I I O  C ' I I S E C  PT LFNS 
POUE.7 O E 4 S I T V  6.2437E+OC E R S S I S O  CMISEC 04 S E N S O R  
EXPOSURC: I h . 2 4 3 7 t - J 4  EKSSlSO CM 

P E 3 C E N T  OF 9 l N d H I C  5 . Z N 5 E  = 30.967 
O I G I l A L  YUH9EQ OF EXP35  = 7 3  (OF 256 LEVELS1 
ON? O I G I T P L  i4UHBER E9ULLS 7.7312E-06 E R G S 1 5 9  C 9  

NUMlER OF P I C T U 9 E S  W I T H  RESOLUTIW S E T T E R  THQN 
RESOL11TION LEVELS 30'J.O l O O . 0  KN/PIltEL 50.0 10. 0 

109.u 0. 

0. 0. 
175.0 J G 0 0. 
205. 30 05 0. 

0 .  0. 
U. C. 
a. 0. 0 

1125.(iJOO 82 9.0000 
PL A? l  E T  829.2 125.0 

829.G006 829.0 O G U  
829. D 0 0 0  315.0000 

829. C 0 0  0 373.0000 
325. g r g o  a?s.;.oe~ 

SPTELLITC 5 w 9 . 9  0 0  R 175. O C O O  
s a T E L L u c  fi 929. o o c  1 1b3.ZC5C 
SATELLITE 7 691.5300 6 1 s  000 0 

s u i E L i x i E  Dais 

PHASE I O E G I  NUH RANGE (KH) 

1 0. 0 .  
2 2.19703.94E106 155.01 
3 2.3294946:E*: ' .  153.52 
4 2 . 5 7 1 2 5 Q l Z E b . F  160.53 
s 2.4755on34~+ . 151.51 
b 2.767C924qE+* - 163.91 
7 1 . 9 0 3 4 5 9 4 K t ' >  166.65 

w?l EARTH-SI 1- 5 1 C  d N G  

I 0.  

CONE ( , l E G l  CLOCK ( O E G I  

0. 0. 
ea. 7 5  49.72 
30.24 49.72 
2?.21 49.74 
32.25 49.58 
19.51 49.69 

7.49 225.49 

SATELLXTE ANG D I A f l  

0. 
I J3iJ010 46F-0 2 
1.57413108E-U2 
2127283238E-02 
2.05991666E-02 
2.8538553bF-02 
I. 569922 TOE-0 1 

1.6391C490Et02 
1.64647793E t o 2  

RESOLUTION l < H / P I X l  J A T A  FOR SLTELLITES 
NUN RE5 LLONG 5131115 VECTOR R E S  I T  SPTELCITE L I S 4  

0.  1 
2 
3 
4 
5 

0 .  

6 2.76639254Et92 
7 1.9G 1 C1949E t 0 2 

SHEAR UATL F39 SLTELLITES 

2.767092 45E+C 2 
1.90 345793E+02 

SNEUR D J E  T O  
VEL I K H ~ S E C I  

0 .  
4.9317957%C+OC 
5.22722331E*00 
1.47741169C101 
6 .  t l 8 0  65 5 9  1 E 0 0 
1.2 68  2k 0 3 9 f 0 1 
t . 2 3 6 3 9 I ? L i t 7 i  

f I E V  FRO* SPdCTC?AFT 

S M F A R  QUE 19 
S / C  I K H I S E C I  

0. 
2.92819513€*02 
7.9410 7 4 1 5 E  t o 2  
4 . 0 7 8 2 0 4 ? 8 E + 0 2  
2 .0RFJ57J41E* l l i  
b . 8 0 0 0 5 1 ? 5 E +  0 2  
5.051za7 3 O E t O Z  

NUHBER OF T I H E  TO I H E L Q  
P I L E L I  S9EA.(EU 1 1 2  PIXEL (SEC) 

0. 0. 
1.31824704E-04 3.792915786-01 
1 . 2 5 2 9 h 7 l L E - 0 4  3.?90527b4E-01 
1 .5DZT2501E-G4 3 . 1 5 9 9 E 5 b q E - 0 1  
lr15i39436E-U4 4.31655259E-01 

2.665731 4bE -04 1 . B  75657 OOE - 0 1  
1 .72B l l l i 7E-Ok  2 . a w a i z 4 i ~ - o i  
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Fig.  A-12 Flyby Encounter Geometry 
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START TIK -1.5SB T I E  -.I I 
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Fig. A - I 4  S m r y  Cone and Clock Plots 
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fig.  A-15 TV Sumnarfes 
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Fig. A-15 (cont) 
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Fig. A-15 (cont) 
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Fig. A-!5 (cont) 
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Fig. A-15 (concl)  
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7. Case 7 

2 
3 
4 
6 
7 
d 
9 

10 
11 
12 
22 
61 
62 
63 
:6 9 
81 
8 2  
90 
90 

a. Inpu t  Data - The Sa tu rn  i n p u t  l i s t i n g ,  using a narrow- 
angle camera i s  g iven  i n  Table  A - 1 7 .  

Table A-17 Case 7 I n p u t  L i s t i n g  

SPTURN CHEC< JUT t 4 S E  NO 7 

6 .  O c l O O O O O  
6.0000000 
800301* 61 
15. o o a  0 0  o 

-1b12L7.14 
9765 3 6 5  ?I 

-420 838.47 
-20.1311’37 
-5.1481659 
5.32’31219 
110.00000 

-1.5000500 
1 ~ 5 U U O O G O  
5.300000s 
5 . 5 0 O C B C J  
3 0 0 ~ ~ 0 O c ~  
3. 0090000 
1~lllll.C 

PL AlJE l SATURN 
3 T E L  T I T A N  (VI1  
04 TE 

S T  A T E 1  
5TATEZ 
j r P T € 3  
S T  ATE4 
Sl A T E 5  
2 T A T E 5  
INSTIOINSTr?UHEdT I D  ( T V  ,I\IAR?OW ANGLE S I T )  
T S T A R  
T S T O P  

C A L C S T P X C T U r X 3  PSI? CALC STEP 6 0  MXN P € K  CALC STEP 
OPLOT 
O? RNT 

o r  I N S T  

0 

b. Output Data - The t a b u l a r  o u t p u t ,  f o r  a narrow-angle 
camera, i s  g iven  i n  Table  A - 1 8 .  This  ou tpu t  i s  f o r  t h e  same frame 
t i m e s  as were used f o r  Case 6 ,  which provides  a comparison between 
t h e  narrow- and wide-angle cameras. 

The g raph ic  ou tpu t  c o n s i s t s  of t h e  geometry (Fig.  A - 1 7 )  of the 
s e l e c t e d  frames,  and r e s o l u t i o n  and smear summaries (Fig. A - 1 8 ) .  
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Table A-18 Case 7 Tdbuldr Output 

SATURd CULCK O U l  CASE 111 ? 

-t 3115 3 HilS 0 HIM TO LNCOUNlEIt J O  2+4C451.937 

PLANET S A l W N  
R A G E  I K f l I  = 2.281J;/35E*Ub 
COW I J t i I  = 153.10 
C L W K  i L i t & l  = 225.GC 
PHASE I S i i I  * 23.11 
OIAH (JES) = 3.03 

C L O M  I O i G I  i 222.8 i  
PHASE ( U E G t  = 12.35 
O W 4  (OEGI  = - 0 3  

RESOL11710~+ OF PLANET 

I P I C l U R E  CENTERED AT -1.23 OEG L A 1  231.64 OEG LONG ) 

l tES3LJTIOV 11 S P t C I F L f J  LOCSTIOY i 
SHE&? DUE 10 4 t L I I I V i  V i L O C I I I i S  
SHEA?. UdE T O  S I C  AIIlIdJc Z A T E S  

22.21 KMIPIXEL 
8.09 X n i s F c  

$13.52 r(UISEC 
.01J 6.l 

J 0 3 5 L  PIXELS 
OBJECT MOTION F<3H PLL SOURCES 
HUHJEI OF P I X t L S  SUEACL'J 

EXPOJUXE T K Y E  F J h  ONE-HALF PIXEL SfliA3 34.333 H I L L I S E C  

EXPOSUX 71nE For, S I T  R A l i ( 0 W  ANZLE C L # t l ( P  (CANO) = - 2 4 7  H I L L I S E C  
P O W <  UchjITY 5 Li EI:P/SJ CI/S:C A T  LENS 
POYE3 O E I S I T Y  = 6 . 9 4 B i i t L O  E S G S I S P  C?(/SZC 09 SEttSDR 

PERCENT OF UINCIIIC EPtIGE I '35.660 
D I G I I A L  hlJll3EY CF E X P C S  i. 2 1 9  ( O F  256 LEVELS) 
ONE D I G I I A L  l t U X 3 E a  EULIALS 7 . 7 8 l l E - 6 6  i R j S I S 3  CM 

NUHEEQ OF PICTU9ES Y I T H  ~ E S ~ L U T I D N  BETTE? THdN 
RESOLJI IOd LEI'cLS 3ud.G 1 4 5 . 0  5 0 . 0  1Q.Q W I P I X E L  

37.0 0. 
37.COOO 37.0000 
37.0003 0. 
37.OGOI 0. 
37.0000 0. 

PL INE I 37.0 37.0 
~ 7 . 0 0 ~ 0  37.0030 

3 7 . 9 5 0 3  37.5530 
37.PlOL sr.3011 

.- .- 
SATELL:TC 1 
SATELLITE 2 
S4TCLLlTE 3 
SATELLITE 4 37.0303 37. B O O 0  
SATELLITE 5 37.*363 37. J J I G  
SATELLITE b 3 7 . 0 0 0 0  37.JG30 
SAIrLLIIE 7 37.5JJG 37.ccoo 

37.0003 0. 
37.0600 0. 
37.0UCJ 0. 

SATELLITE ' J A T A  

NUN SINGE (KM) PULSE (OEG) CONE (OEGI CLOCK 1JEG) 

1 0. 0.  0. a. .. 
2 2.439L5148EiEb 2Q.61 
3 2.23330'330Et06 17.35 
4 2.5757JBt3EtGb 23.36 

155.63 224.8b 
159.00 223.88 
152.83 225.69 

5 2.1131313BEtC6 14.52 
b 2.5381Y633t tCb 12.35 
7 3.51807200E+C6 20.54 

M H  EARTH-SAT-SIC ANG 

161.87 222.36 
164.07 222.89 
155.66 225.71 

SATELLITE ANG O I P M  

0. 
1.1980 414bE-02 
1.6382588CE-02 
2.26835b35E-02 
2.1131595bE-02 
3.lbO27851E-32 
?.44763230E-02 

1 
2 
3 .- 
4 
5 
b 
7 

2.061 G C 8  b7C t C 1 
1 . 7 3 3 1 5 5 5 ? E t 0 1  
2.3364355?E+GI 
1 .451535L?C*01 
1.2258 956% t 2 
2 . 0 5 3 5 8 0 3 3 f  +E! 

RESOLUlION i I ( f l /P IX)  OPlA FOX SATELLITES 
NUH KES ALONG r(A0IJS YECTOS <E5 A T  SATELLITE L I M 5  

1 0. 
2.41879648EtG 1 2 

3 2.237 98'1 3dE t 0 1  
4 2.575 19823E * 0  1 

0 .  
2.43905147E+01 
2 .23830927EtOl  
2.57570318E*01 

5 2.112b&bB%<+Cl 
b 2.53749614E t 0 1 
7 3.51563LOJC*Ol 

2 .11313184EtOl  
2 .53819bS+E+I l  
3 .518J7115EtOl  

SHEAY UATP FOX S A T E L L I l Z S  
SHEA.( OUE T O  5 f l i A P  DUE T O  NUHSER OF 
VEL iI(fl/S'C) S I C  I K W S E C )  PIXSLS SflEPREO 

TIME T O  SHEAR 
L I Z  P I X E L  ( S E C I  
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Table A48 (cont) 
SATURN CHrCK OUl CASE NO 7 

?XClUI(E NJHL(EI4 289  @ UIIS I2 HRS 0 M l N  T O  €NCOUNTE* JO 244C452.812 

S A T E L L I I E  RHEI  
RANGE (KH) 1 1.45998614E*@b 
CONE I O E G I  142.10 
CLDCI( (OEG) = 211.32 
PHASE IDEGI  34.81 
OXAH (OEGI = -05 

RESDL3TION OF PLANET 
CENTE8 = 1.91 KHIPIXEL 
LIMd 0 9.50 K W P I X E L  
I N S T W Y E N l  DPTA FOR PLANET SATURN (PICTURE CENTEREO AT -15.88 OEG LA7 

d.91 ICHIPIXEL 
7.97 <H/SEC 

81.90 KHISEC 

00230 PIXELS 
so2 KM 

226.99 OEG LONG 1 

RESULUTIOY A T  S P E C I F I E I  LOCPTIOt4 
SMELR DUE TU .(CLATIVE VELOCiTIE; 
SHEIR O U i  T O  S I C  4 T l l T J J E  k4TES 

NUWE4 OF P I X E L S  S H E P E d  
OBJECT MOTION FXOM aLL SOIIRCES 

EXPOJUdE T i n E  FUR ONE-MLF P I X E L  SHE48 CT.952 H I L L I S E C  

EFFECTIVE ~ESOLUTION W I T l i  SWEAR 
I T  S P z C I F I E J  L O i A l  ION 8.9 < * P I X E L  
AT SUdSPAiECRiFT POINT 8.3 *HIPIXEL 
AT LSIiR OF TARGET RUDY 9.5 r(H1PKXLL 

OXP03UdE TIKE FOd SIT A A W O U  ANGLE CPIEPL (CAN01 = - 2 2 0  H I L L I S E C  
POMie U E h j I T Y  2 0 E d G S I S i  X / Z C C  A T  LENS 

EXPUSURE = 1.7736r-Ll3 E*G5/Sd 3 
POME% UENJITY = a.c531,c+oo EGSISJ C;IISEC ON SENSJR 

PERCEM OF DYNA?IIC R A G S  = ad.6~3 
O I G I I A L  N'JflBiFt OF EXPOS = 226 (OF 256 LEVELS) 
ONE O I G I l A L  NUtI34.R tUC1ALS 7.7a12E-Cfi E R S S I S I  CH 

NUHEER JF PiCTU?ltS N I T H  ?€SOLUTION R E T T E t  THlN 
KESOLJlIOl4 LEVELS 3 0 u . u  1 O G . J  50.0 10 .0  UWIPIXEL 

P L l N i l  
SPTELr ITC 1 
S A T i L L I T C  2 
SAT ELL IT^ 3 
SATELLITE 4 
P I T i L ' I T E  5 
S A T i L L I T t  b 
S A T C L L l l t  7 

239.0 
Z 6 9 . G J O O  
239.0300 
219.0JOO 
2 6 i . O l " O  
289.6100 
Zd9.OlJO 
234.3150 

284.0 289.0 19.0 
233.3dJO 2 3 Y . % O G O  2Y9.0030 
283. o c 1 3  281. ohr i a  0. i 
2 8 3 . 0 C J i )  289.OG00 13.0003 
26 3 . 3 C 3 U  249.0c03 4 3 . 0 0 3 3  
283.0313 28 9 e 0 0  0 0 0. 
203.0055 2 3 9 . U O O U  0. 
283.ilO J O  289. 0 0  0 0 0. 

SATCLLITE O A T A  

NUH RANGE ( K H I  

1 8 .  

CONE (OEGI CLOCK ( J E G )  

0. 0. 
146.76 2 0 0 . 3 1  
122.77 2Ud.lC 
125.54 201.23 
143.34 2Od.41 
142.10 211.12 
139.95 217.43 

S A l E L L I l E  ANG D I P H  

Q. 

_ _  
2 1.0192>015E+C5 3 0 . 8 5  
3 $.937;9732EtCj 54.27 
4 7.08269117ttC5 51.92 
5 1.3U456977EtC6 33.74 
6 1 . 4 5 9 9 Y 6 a 4 E t C I  3 4 . 8 1  
7 2.16328630ttC5 31.63 

N u n  EARTH-SAT-SIC LUG 

WSiJLJT1O.d l < R I P I X )  OLT4 F 3 9  SATELLITES 
N J n  rlES ALONG eADIUS VLCTOR RES P T  SLTELL iTE L I H R  

0. 
1. U1925 0 15E +Ol 
1.93739175Et00 
?. 08259 334 E+ 10 
1.50l5537OE+Ol 
1.45998668E t01 
2 . 1 6 3 2 J P Y 2 E t O I  

1 0. 
z 1.C1899513EtCl 
3 L. 93369732ElC 0 
4 
5 
6 
I 

SWEAt3 O A I A  FJK S 4 I C L L l T i S  
SHEAR > U t  T O  srrlas o x  19 NU4dER OF TIWE T O  SHEAR 
VEL l < H I S t C l  S/C (KHISEC) P I X E L S  SMEARED 112  PIXEL (SEI;) 
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Table A-18 (con:) 

5ATJd.i CHfC< O u r  CASE 1J 7 

P I C I J A L  NJXBLH U15 0 OATS I WRS 39 (1111 13 ENC9Ud1E9 J O  Zb4b453.250 

EXPOSUE T I W i  Fut! ONt-VALF P I X E L  SXFPB 1‘3.052 MILLISEC 

PERCEYl OF O Y l l ; l l I i  C A h X  = 1’3.106 
DIGITAL I ~ J I I J i i  OF E X * C P  = L O 1  (JF 2 5 6  L C l t ‘ L S l  
ONE J I G I T A L  N U f l d E R  EcU9LS 7.7812E-LL i d ; S / S 1  C.U 

NUMOER OF PICTU<CS U I T W  iESOLUTION BETTE? THAN 
R E S J L J l I O N  LEVcLS 3LJ .O 110..1 50.0 1 0 . 0  U ~ I P I X E L  

PLP!JiT 
SATELLITE 1 
S A T L L L I T E  2 

S A T i L L I T c  7 

*IS. J 415.0 415.8 145.0 
415.0000 4fi. 00 IO 415.2JOO 415.J033 
4 1 5 .  C J D O  115.0115 

SPTCLLI TE OPTA 

NUN 9ANGE ( K M )  PLIASE I D E S 1  

1 8. 0. 
2 5.92251824EtG5 102.36 
.$ ~ . 4 3 3 C f i l O E t i ,  46.94 
4 J .45J l3617EtG> 88.24 
5 ?.714lGbd4EtL5 63.95 
i, a . s d i s ~ ~ ~ r ~ t ~ ~  74.3? 
7 1+50aoU531E*Cb 55.39 

NUH EPRlH-SAT-SIC ANG 

1 
2 
3 
4 
5 d.395Z4234f*Jl 
a 7.43131142Lt 0 1 
7 5 r 5 3 % C 7 9 4 5 E + 0 1  

RESOLUlI0.Y lI (W/PIXl DAT4 For7 S A l E L L I T E S  
NUH *ES ALONG RIDIJS VECTOR 

CO9E (OEGI CLOCU 

0. 0. 
75.56 132.5 i  
d3.41 152.9L 
93.28 143.55 
’3.3.56 2 0 2 . 7 l  

182.77 205.13 
121.3’3 213.4G 

SATELLITE ANG OIAM 

0. 
4. ‘33 l J 5  7L4E- JZ 
1.04¶7 3C25E-01 
1 . 6 9 3 5 3 5 9 s E - 0 1  
6.60611224E-02 
9.0315441JE-02 
1.855d511’3E-01 

XES 11 SdTELLITE L!% 

0. 
5 .92551 769E *00  
3.4’3321J64E+JO 
3 .45013240€+35 
7.  1 1 4 9  3456E13S 
6 . 8 8 1 5 4 6 0 1 E t J J  
1.50063534El01  

SHEAR UATA FOR SATELLITES 

VEL ckWIsic) SIC IUHISEC) P I X E L S  SWEAREO 
T I X E  T O  S W E I R  
1 1 2  P I X I L  I S E C I  

NUMEEK OF SWEA.3 O X  T O  s rEaR OJE i o  
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Table A-18 (cmcl) 
SATU* i  CHlCC OUI CASE d0 7 

1 OhVS 8 H9S 99 H I N  10 ENCOUNT€* J O  2444454.667 PIClUIE NUMBER 829 

PATPLLITE W E 6  
KdkSE d<H) * 2.76723Z49EIJ6 

CLOCK I O E G J  = b9.69 
P M A X  (OC'Gl 163.91 
0144 LOEG) L m03 

CBNE IOE;I = i 9 . a ~  

#ESoLUllQd OF PLIMET 
C C N I E I  a 22.21 u n l P I I E L  
Lrne = 22.~1 KWPIXEL 
INSI IJHENT DATA F J R  PLaIET S4TU3N 

RESOLJTION A T  SPECIFILU L o c a i I v i  = rz.70 KWPIXEL 
SHEAR W E  10 dELJTIYE V L L O Z l T I E j  3.33 Cfl/SEC 
SMEArl DUE TO S l C  A T l I l U J i .  H i T E S  362.75 <M/SEC 
OR+Cl HOlION F X O M  diLL SOUltCES .Ob < M  
NUHdE4 OF PIXELS SflEAkEO .OOL80 P f l E L S  

EXPOSWE T I M E  FOH JNL-HALF P I X E L  SMELd 31.517 H I L L I S E C  

PERCE.41 OF O Y l i A ~ I C  RAN; 39.967 
OIGITAL NIJXBEK OF EXPCS = 73 (OF 256 LEVELS) 
ONE D I G I T A L  NUMJER EUUALS 7.7812E-0, E d 2 S I S J  C* 

Y f l l P I X E L  
NUllaER dF PICTUdES Y I T H  K E S O L U T ~ O N  B E l l E q  TMAN 

RESOLJTIOI LEVELS JCJ. 0 1 3 5 . 9  50.11 13.0 

PLAr l iT  
SATELLITE 1 
S A T ~ L L I T E  2 
SATLLLITE 3 
S A T i L L I l E  4 
S A l i t ~ l l E  5 
SLTLLLITE 6 
S A T E L L I T i  7 

329.0 323.0 829.0 325.0 
329. Q d O O  a z q . a o o 3  RZP.OOOO &?'3.3003 
3 2 9 . B J O O  5 2 3 . 3 0 5 0  623.4GOO 313.0 0 0 0  
629.;353 623.11030 9?9.OiO3 325.BOJO 
d 1 9 . J J J O  6 2 3 . 0 3 5 3  62P.GGO11 373.0000 
629.a~no 823.8600 aZ9.0U00 175.0010 

lb3.OOJJ 629.0 300 623.00011 829.0033 
3 m . a w o  d23.0000 d230 0 0 0 0  6 1 . 0 0 0 0  

0 

S A l E L L I T E  DATA 

NUH dANGE (KHI  P49SE (OEGI CONE (OEG) CLOCK (OEG) 

1 0. 0. 
2 2.19703894EtCE. 155.01 

0 .  0 .  
28.75 49.72 
30.24 $9.72 
23.21 49.74 
32.25 49.58 
19.  d l  43.69 
7.49 225.49 7 1.90345946EtGb 168.65 

NUN EARTH-SAT-SIC PiNG SATELLITE 4NG OXAfl  

0. 
1.33051046E-32 
1.5741 JIGBE-02 
2.27288238E-02 
2.059916LbE-02 
2.89885636E-02 
1.4683Z27DE-01 

RESOLUTION ( K M l P I X I  O A T 4  FOa SATELLITES 
NUH RES ALONG RAOIU5 VECTOR r l ~ s  A T  s a r r L L x T E  LIns 

1 0.  0. 
2 
3 
4 
5 

2.19b7839iE+01 
2,3291 7465; + 0 1 
2.57074912i+01 

2.19703592E~Ol 
2.32 '34 9 C b l  E t O  1 
2.57125337E+01 
2.47550J30E*01 
2.7670j240EtOl 
1.90 34 5 79 OE 0 1 

6 
7 

SMEAR UATA FOR SATELLITES 
SHEAR UUE TO SYEhR OJE TO NUHSER OF T I M E  10 SHEAR 
VEL II~RISECI S I C  ( K f l I S E C I  PIXELS S H E P X E O  112 P I X E L  ISECJ 

0.  0. P. 0. 
b.93179578ElOO ~.9tsi35a~i+o2 2.23 283 75 7E -0 3 3.792915726-02 

l.C77404o8E+Ul 4 .  J782392dEI 0 2  Z . I S Z l j Z 2 L E - 0 3  3 r 1 5 9 9 3 5 J 4 E - 0 2  
6 . 8 8 J b 5 5 3 1 ~ + 0 0  2.88657G91i+ J2 L.JI481236C-03 4.3lbJJ251E-02 
1~2bdZ4GJ3E+Ol ~ . ~ o ~ o ; = I ~ ~ E + o z  3.1107088 365-03  2.05i01LT?E-J2 
1.2363812fE*O1 5.091~079a~tn2 4.63652735E - 0  3 1.87565776E-02 

5.22722331EtGu 2. $4$07435E+02 2.17 '3295?2E-0 3 3.99~5275~~-112 

V I E Y  FR3K SPAZtCe4FT 
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Y n m c  L C K O  LTUS E U ) ?  

unm 

Y n m c  H W O   US L U ) ~  

unm 

Y nmc K W O  LITUS E I O T  

ulwi 

Fig. A-17 Scenes Before and After Closest Approach 
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' " T I E  Fila DcWPX2 (DAYS1 

Fig. A-18 TV Sumnarles 
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C. MISSION 3 

The s p e c i f i c  o b j e c t i v e  of Plission 3 is  t o  p rov ide  t h e  d a t a  
and g u i d e l i n e s  t o  v a l i d a t e  s p a c e c r a f t  c o n f i g u r a t i o n ,  o r b i t a l  
t r a j e c t o r y ,  and t o  complete t h e  s c i e n c e  o p t i o n s .  X i s s i o n  2 
v a l i d a t e d  t h e  imaging a n a l y s i s  c a p a b i l i t y  i n  c o n j u n c t i o n  with a 
TOPS s p a c e c r a f t  c o n f i g u r a t i o n ;  N i s s ion  3 c o n s i d e r s  a s p i n n i n g  
type  s p a c e c r a f t ,  i n c l u d e s  p a r t i c l e  and f i e l d  c a p a b i l i t y ,  and 
t reats  t h e  o r b i t e r  mission.  

1 .  Science Mode 

TV c h a r a c t e r i s t i c s  were d i scussed  i n  p rev ious  mis s ions ;  
t h e r e f o r e ,  no d e t a i l  i s  inc luded  he re .  The p a r t i c l e  and f i e l d  
in s t rumen t s  are modeled a t  a system l e v e l - - p r i n c i p a l l y ,  s e n s i -  
t i v i t y  l i m i t s  and d a t a  r a t e  modes'CTables A-19 and X-20).  

Tab1 e A-19 Magnetometer Characterist ics 

RATE 60 5 i  ts/Sampl e High Rate 25 Sampl es/Sec 

SENSITIVITY H i g h  0.02 G3mma 

RANGE 

60 5 i  ts/Sampl e Low Rate 1 Sample/Sec 

Low 0.2 barnma 
2.5, 10, l o 2 ,  l o 3 ,  l o 4  Gamma 

1, 10  Gauss 

Table A-20 Radiation Detector Character is t ics  

RATE 50 5 i  ts/Sampl e H i g h  10 Sampl es/Sec 

SENSITIVITY Electrons 50 kev 

RANGE Electrons 0.05, 0 .1 ,  0 .5 ,  1 . 0 ,  3 ,  5,  50, 100 ::a 

Low 1 Sample/Sec 

Protons 0.5 flev 

Protons 0.05, 0 .1 ,  0 .5 ,  1 .0 ,  5,  10, 50, l o 2 ,  
103 ffev 

2. Trajectory Data 

The t r a j e c t o r y  r e p r e s e n t s  a 1984 J u p i t e r  encoun te r  w i t h  a 
subsequent  maneuver r e s u l t i n g  i n  an o r b i t  i n j e c t i o n .  The o r b i t  
chosen y i e l d s  s a t e l l i t e  encounters .  The approach and subsequent  
i n j e c t  c o n d i t i o n s  are  as fo l lows:  
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Arrival Date 1 Feb 84 

Approach I\.syrnpto t e  

VINF (krn/sec) 7.26 
Approach Asymptote Angle ( d e g )  129.8 
Asymptote Declination (deg) 0.0 

O r b i t  Periapse Angle (deg) 

Orbit Period (days) 21.333 

70.68 (Op) 

Peri apse ( R J )  2.255 

Apoapse ( R J )  59.884 

O r b i t  Capture Impulse (km/sec) 1.384 

3. Case 8 

a. Input  Data - This  case treats. a J u p i t e r  o r b i t a l  mission 
wi th  a sp inning  s p a c e c r a f t  wi th  Pioneer  type camera. The inpu t  
l i s t i n g  i s  given i n  T a b l e  A-21;  a d d i t i o n a l  camera s p e c i f i c a t i o n s  
are given i n  Table A-22. 

, 

. 
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Table A-21 Case 8 I n p u t  L i s t i n g  

2 
5 
4 
b 
7 
0 
9 
22 
31 
32 
33 
34 
35 
36 
37 
40 
4 1  
52 
43 
44 
51 
56 
61 
62 
63 
64 
65 
66 
67 
68 
69 
81 
82 
8 6  
9 0  
98 

JUPITER CrIECK Ob1 CASE NO 8 

5.C0000G3 PLANET 
*. 0 0 0 0 U G O  SA TEL 
d40201.00 OAT€ 
1 . O O O U C U U t t O l  
2.2550OGiJ S l A T E 1  
59.864000 STATE2 
70.680000 STATE3 
11 0.00 00 0 1 3 S T  IO 

-0. NAUE-1R 
-6. NAHE-2 
-0. NPHE-3 
-0. NdUE-4 
-0. &Jut-5 

25 .400G00  CHAR-1 
15 .12C000  CrlAZ-2 
2.50 J 0 0 0 0 Crl A?-5 
2.5000000 CHAR-6 
500.UOOLO W A R - 7  
500.0JOOO CJAR-8 
6 . O G O O O G O  CHAR-9 
l . O O O d G c O  

1.000UOGO TSTAR 
2 2 . U O G O G i r  TSTOP 
720.001rRO OTItJSr 

1 2 . 7 0 0 0 0 0 0 0 E - ~ 5  

-0 .  
- G .  

Zb4+t3.0000 RITRAT 
64.0 U C G O  0 
150 0 06 0 il 
1 . 0 0 O G O O O  CALCST 
1 . o o o u o o o  U?LOT 
l . u O O b G 3 3  U?RNT 
15 .000000  SATRNG 
lll1lll.O I 

JlJPIliR CHECK O U I  CASE NO a 

X Z ( I 1  VALUES I N  STORAGE 

1 
3 
5 
7 
9 

11 
13 
1 5  
17 
19 
21 
23 
25 
27 
29 
31  
33 
35 
37 
39 
41 
43 
45  
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
6 ¶  
71 
73 
75 
77 
79 
8 1  
83 
85 
87 
8 9  
91 
9 3  
95 

0 
1 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
0 
1 
1 
0 
0 
0 
1 
0 
0 
0 
0 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

0. 
4.SJJ9OJOOCJE+OO 
0. 
2.255JOCu00OEt00 
7.06R000000OEtOl 
0. 
0. 
3.GJOOU00000Et00 
G. 
0 .  
0. 
0. 

0. 
0. 

-0. 
-0. 
-0. 

1 ~ 5 1 2 0 0 0 0 0 0 0 E + G 1  
0 .  
2 ~ 5 0 0 0 0 0 0 0 ~ O E t G O  
5 ~ G 0 0 0 0 0 0 0 0 3 E t C ~ 2  
(1. 
(1. 
0. 
1 ~ G 0 0 0 0 0 0 0 0 0 E t O O  
0. 
0. 
0. 
0. 
1.0000UJOOOOEtCO 
7.2000000000Et02 

6.43000LJu030EtOl 
l .OJ00000003EtOO 
0. 
0. 
0. 
0. 
0 .  
l.UJOOOOGODOEt00 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 

-7.1738305547Et57 

- G .  

2 1  
6 1  
6 1  
8 1  

10 0 
12 0 
1 4  0 
16 0 
18 0 
20 0 
22 1 
2 4  0 
Zb 0 
2 8  0 
3c 0 
3 2  1 
34 1 
36 1 
3 8  0 
40 1 
42 1 
4 4  1 
46 0 

50 0 
5 2  0 
5 4  0 
56 1 
5 8  0 
60 0 
62 1 
b4 1 
66 1 
68 1 
70 0 
72 0 
74 0 
76 0 
78 0 
80 0 
P Z  1 
84 0 
86 1 
8 8  0 
90 1 
92 0 
94 0 
96 0 

48 a 

5.0063000303E+00 
8 . 4 3 2 0  130OCI;E+05 

S.¶884000000EtOl  
0. 
0. 
0. 
0. 
0. 
0. 
1.1000UJOOOOE+O2 

-7.1738305547Et57 
0. 
0 .  
0. 

-0 .  
-n.  

i . r i i c o J S o o c c E + n i  

0. 
2.50GU003000Et00 
5.03000000006*02 
6.00DOOOOOOOEtOO 
0. 
0. 
0. 
0. 
0. 
1.27UO 0.5 0 0 0 0 E - 0 4  
0. 
0. 
2 .2000000000Et01 

-0. 
2.0480000000Et03 
1.50000000OYE+06 
0. 
0. 
0. 
0. 
0. 
0. 
1 ~ 0 0 0 0 0 0 0 0 0 0 E t 0 0  
0. 
1 .5000000000EtOl  
0. 
1 . 1 1 I l l l O O U O E + 0 6  
0. 
0. 
0. 
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Table A-22 Additional Camera Specifications 

JUPITER CHECK 3UT CASE NO 8 

TV CHARACTERISTICS FOR PIONEER SIT CANE2A 

6 
7 
8 
9 

1 0  
I t  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 

FOC LN= 2 . 5 4 0 0 3 5 0 0 E t 0 1  
O I A M  = 1 .51200080E+Ol  
083CUR= 0. 
TRANS = 8 . 5 G O C J J O O E - 0 1  
S I Z E - V =  2.500G0000E+00 
SI ZE-H= 2.5 0 0 G.J J 3 OE+ 0 0 
L I N E S  = 5.OG00000OE+02 
P I X E L S =  5*0G0GOilOOE+02 
B I T / P X =  6 .000CO~OOE+00 
HI NEXP= 8 e LI 00 009 0 G E - 0 6  
MAXEXP= Zo06000000E-03 
R E S O - l =  3*OCOLOOOCE+02 
RESO-2= l .~OGOGUOUOE+02 
R E s 0 - 3 ~  5 a 0 0 0 0 0 O G O E t 0 1  
RE30-4= l.OGirO3J O t E + O i  
SENSOR= i.OGOCOOOOEt00 
B F I L T =  1 ~ 0 0 0 G J 0 0 0 E + 0 0  
G F I L T =  1.OC000300E+00 
R F I L T =  1 ~ 0 0 0 G J O G C E t 0 0  
P F I L T =  - 1 . G C 0 J B J O G E + O O  
DT EXP= le27OUOOOOE-04 

OPEN = 0. 
OPEN = 0. 

T READ= 4.00iJGOJOfJE+Ol 
ERASET= l ~ O U G G 0 0 I 3 G E - 0 1  
TSTARTZ 1 . 0 0 U 0 0 0 0 0 E t 0 0  
TSTOP = 2020000Q03E+Ol 
DEL r = 7 . 2 0 o o i ~ 3 0 0 ~ t o 2  
BULK = -0. 
8ULK-O= -0. 
B I T R A T =  2 . 0 4 8 ~ O J G O E + 0 3  
SCIBPS= 6.4GGGOQbOE+Ol 
BUFFER= 1.5000JOGOE+06 
P I C / S T =  1 ~ 0 0 G O O O C O E + O O  
DEL TF= 7 .2000 iJ000E+02 
F/STOP= 1 0  67989418E+OO 
A BLOC= 0. 
D I F  LM= 4 0 4 3 7 8 3 5 6 9 E - O b  
F O V - V  = 5 0 6 3 4 & 0 7 1 3 E + O O  
F O V - t i  = 5 ~ 6 3 4 6 0 7 1 3 E + 0 0  
RES-C = 1096850406E-04 
RES-V = 1 .25561309E-04  
RES-H = 1.250613 09E-04 
B I T / P C =  1.50003000E+06 
RR-DPS= 3 r 7 5 0 0 0 0 0 0 E + 0 4  
T/NUM 1. 8L210107E+OO 
T/NUMF= 1*82210L07E+DO 

OPEN = 0. 
OPEN = 00 
OPEN = 0. 
OPEN = 0. 
OPEN = 0. 
OPEN = 0 .  
OPEN = 0. 
OPEN = 0. 

USER INPUT 
USE.* I N P U T  

USER I N P U T  
UsEd INPUT 
LJSE2 I N P U T  
U S E 2  I N P U T  
USE2 I N P U T  

USE? I N P U T  

USER I N P U T  

USE2 INPUT 
USE2 INPUT 
USE2 I N P U T  
USE2 I N P U T  
USE? INPUT 
USE3 I N P U T  
USER I N P U T  
USER I N P U T  
USE? I N P U T  

COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTE9 VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
C OIlPUTEi) VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COHPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTED VALUES 
COMPUTE3 VALUES 
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Table A-22 (cont) 

JUPITER CHECK OUT C a 3 E  -40 6 

TV C B ~ Y Z ~ G Y  OATA FO? PIGYEZg S I T  CAME<A 

PLANE1 5 DATA 

N I C R O N j  SOLAR 
.25113 ~ 0 0 7 C  
- 2 7 5 0  .OZJb 
.30UU 
.325U 
,3500 
.37JU 
.40UO 
.425U 
.4535 
a4750 
.50U0 
n5250 
e5580 
.5750 
. 6 O U O  
e6250 
.650J 
e6750 
- 7 0 5 0  
e7250 
e7550 
.775U 
. 8 O U O  
,8250 
.85riO 
.8750 
-9OJO 
.9250 
- 9 5 0 0  
e 9 7 5 0  

1 .0000  

~ 6 5 1 4  
.iJJ71 . l L 4 3  
- 1 1 5 7  
- 1 4 2 9  
- 1 6 9 3  
-2UOb 
. 2544  
-1942 
- 1 3 5 2  
,1725 
- 1 7 1 9  
e1666 
v i 5 8 6  
.1511 
1442 

- 1 3 0 9  
. I 3 0 2  
- 1 2 3 5  
a l l 7 1  
~ 1 1 0 7  
, 1 0 4 8  
e 0 9 6 8  
.G939 
,0884 
0 852 

. a 8 3 5  
- 0 7 9 1  
0 7 4 6  

PLBEDO 
.3c30  
. 2 3 2 0  
e27OG 
,2350 
e2690 . i 7 2  0 
..?a50 
-3150 
. 3 6 i  G 
,3350 
e 4 0 6 0  
- 4 3 0 0  

450  0 
.46b 0 
- 4 6 5  0 
.4030 
.@?.lo 
- 4 6 3 0  
. 4 5 3 0  
- 4 4 0 0  
.4105 
.29JO 
-355 0 

333 0 
,3130 
.3JJO 
.zaz 0 

264 0 
.2bJO 
- 2 3 2 5  
.z220 

SENSOQ 

.0020 
,095C 
.47bO 
- 7 6 2 0  
.'3530 
- 3 8 4 0  

1.0030 
.3340 

3530 
.79 4s 
.7620 
.6820 
- 5 5 5 0  
,4760 
.4450 
.3600 
.2540 
- 2 0 6 0  
e1590 
.J950 
.J4JG 

3 2 4 0  . O t O O  
.0030 
.OZZG 

0 

0 
0 
0 
0 
0 

J J P I l t R  CHtCK OUT CASE NO 8 

T V  ENERGY 0 4 1 1  FOR PIGHEER SI1 CAMERA 

S A T E L L I T E  1 DATA 

HICRONS 
.2500 
- 2 7 5 0  
e 3 0 0 5  
a3250 
-3500 
e3750 
.4000 
- 4 2 5 0  
e4500 
.4755 
.SOU0 
~ 5 2 5 0  
.55Od 
- 5 7 5 0  
.6035 
- 6 2 5 0  
e6500 
.b750 
.7000 
- 7 2 5 0  
.7500 
e7750 
.80riO 
.8250 
.850U 
e8750 
.9000 
a9250 
e9550 
- 9 7 5 0  

1.0000 

SOL A *  
.J070 
.0204 
- 0 5 1 4  
a 0 3 7 1  
- 1 0 9 3  

1157 
* 1 4 2 9  
~ 1 6 9 3  
a2506 
- 2 0 4 4  
- 1 9 4 2  
- 1 8 5 2  
- 1 7 2 5  
- 1 7 1 9  
a l b b 6  
1586 

e 1 5 1 1  
1 4 4 2  

- 1 3 6 9  
- 1 3 0 2  
- 1 2 3 5  
. 1 1 7 1  
.1107  
- 1 0 4 8  
.0988 

0939 
.C889 

0862 
- 0 8 3 5  
,0791 
- 0 7 4 6  

AL3EOO . G45 0 
.0500 

055 0 
, 0 6 0  0 . G65 0 
.G?JO 
,0750 
. G B J O  

085 0 
.1000 
.io50 
,1130 
. lZJO 
.1255 
,1330 
- 1 3 5 0  
-1450 
.1550 

1650 
. 1 7 J O  
.175 0 

. l a 5 0  

. 2 Y O O  
, 2 3 5 0  
.23JO 
. 2 0 0 0  
. 2 0 0 0  
.ZO50 
.2080 
.2100 

,180 e 

SEN SO .i 

.uo23 
- 0 9 5 0  
, 4 7 6 0  
- 7 6 2 0  
- 3 5 3 0  
- 3 8 4 0  

1 .0000  
- 9 8  40  
a9530 
~ 7 9 4 0  
.7620 
- 6 8 2 0  
- 5 5 5 0  
,4760 
-4450 
.3600 
,254G 
,2060 
,1590 
- 0 9 5 0  
.0400 
.024G 
. 0 1 0 G  
a0030 
I 0 2 2 0  

0 

0 
0 
0 
0 
0 

F ILTES 
1 . O G J O  
1 . o o o t l  
l .Ot iO0 
1.OUJO 
1.003$ 
1.00ou 
1 . J G J O  
1.0300 
1 .0000  
t .JJ3O 
1 .2010  
l .OOJ0  
t.JO0O 
1.5OOJ 
1 .0000  
1.OGJil 
1.0050 
1.OCJO 
1 . i J S J J  
1.0000 
l . J J 0 0  
1.DOJO 
1.0530 
1 . o o i J o  
1.ooLlo 
l.GOl0 
1.3000 
1.0000 
1.0000 
t . O O J O  
1.0000 

F I L T E R  
1.3000 
l . O O J 0  
1.0030 
1.00BO 
l .OG30 
1.0000 
1.0000 
1.0000 
1 . o o u o  
1. ocol l  
1.ouoo 
1.000ll 
1.OJOO 
1.OOJO 
1.0000 

1.0000 
1. o a o o  
1 . O G J O  
1.3030 
1 . 0 0 0 0  
1.0000 
1.0050 
1 . 5 0 0 0  
1 . 0 0 0 0  
1 .0000  
1.0830 
1.0000 
1.0000 
1.0000 
1.0000 

~ . O J I O  

eo(wsacw 

~ 4 6 9 5 1 1  e E -54 

5.ZSU JOOE-05 
1.438ZJOE-J4 

6.432875E-34 
7.35G425E-54 
7.867603E-04 
1.0ld162E-J3 
1.333237E- 53 
1.825463E-03 
1.96735UE-03 
1.971l fOE-33 
1.99070OE-33 
1.945625E-53 
1.97635CE-03 
1.9 36 7 25E- 0 3 
l e d 5 3 5 6 5 E - 3 3  
1 .775r25E-03 
1.690745E-03 
1.5 b7 5 0 5E- 0 3 
1.432zG5E-53 
1.265875E-33 
1.11245GE-I3 
9 . 8 2 4 5 2 5 E - J 4  
Y . 6 4 6 0 0 G E - J 4  
7.780500E-94 
7.04?~50GE-'l4 
0.267450E-J4 
5.689ZOOE-04 
5.13525OE-J4 
4.5878 J G E - 3 4  
4.140300E-54 

BO < W I S i l C H  ) 
3.150 0 0  OE-J5 
1.0200JOE-04 
2.827005E-54 
5.82630 OE- 34 
7.104500E-J l  
8.099OOOE-04 
1.071750E-53 
1.35440 OE-03 
1.755100E-03 
2.0446 JOE-J3 
2.0 3310GE-R3 
2.092760E-03 
2.07300CE-33 
2.148750E-03 
2.16580CE-03 
2.141100E-G3 
2.190 35OE-0 3 
2.235130E-C3 
2.25dYSQE-03 
2.213405E-03 
2.161250E-03 
2.107dOOE-03 
2.04795OE-03 
3.0 392 O O E -  03 
Z .914bOOL-O 3 
1.878000E-I3 
1.77800OE-03 
1.7240 OJE-03 
1.711750E-03 
1.645280E-03 
1.56660GE-03 

a t F F  (i i /SDCH 1 
a. 
Z . A T A ~ J U E - J ~  
3 .Z 960 25E-05 
3. J 6 2 J  43E-04  
5.631024E-04 
7.437423E-04 
1. 1; 0 15 7 LE- 0 3 
1.33 JC37E-'J3 
1.7 b 2 5 3 E - 3 3  
l . d 7 + 3 8 5 E - J J  
1 .56 ju77E-53 
1.5 17066E-03 
1.2235 J6E-03 
1.03715ZE-03 
7.213311E-54 
3.275153E-34 
6.3 31532E-J4 
&. 2344Y2E-34 
3 s 2 2 3.1 60 E- 14 
2.2 7 7 1  98E-0+ 
1. i ' l2581E-84 

2.337910E-ll5 
8 . 0 4 6 0  OiJE- .I6 
2 .53b150E-05  
1.543350E-JS 
0. 
0. 
0. 
c .  
0. 

4 . 4 4 3 a 3 ~ ~ - ~ 5  

BEFF( WISPCHI 
0. 
2. C4lilOGE-07 

2.7 7 3 176E- 34 
5.41  3629E-R4 
7.715347E-04 
1.G54602E-03 
1.354400E-03 

1.947932E-33 
1.61 J045E-03 
1.5 946 83E- J 3 
1.41 1740 E - 0  3 
1.19255bE-53 
1. G32921E-03 
9.5 2 78 95E-04 
i .  9 5 . 7 4 Z g E - i J L  
5.67 715LE-34 
4.65 3231E-84 
3.51 3 3 0 6 E - 0 4  
2. L53187E-04 
3.431200E-35 
b.9 1 5 0 8 0 E - J 5  
3 . 0 3 3 2 5 0 E - 3 5  
8 . 7 4  3 b O O E - J 6  
4.1316iJOE-tI5 
0. 
G. 
0. 
0.  
0. 

2 . b a 5 6 5 0 ~ - 0 5  

i . 6 7 7 8 1 ~ ~ - 0 3  
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Table A-22 (cont) 

JUPITCR CHECK OUT CASE YO 8 

TV ENERGY O A l A  FOR PIONEER S I T  CAflE3A 

SATELLITE 2 O A T A  

HICRONS 
- 2 5 0 0  
- 2 7 5 0  
.3OJO 
- 3 2 5 0  
e35UO 
- 3 7 5 0  
.hod0 
e4250 
.4500 
e4750 
e 5  00 0 
.5250 
-55JO 
- 5 7 5 0  

0 6 2 5 0  
e6530 
- 6 7 5 8  
- 7 0 0 0  
,7250 
e7500 
a7750 
.do00  
.8250 
a8500 
-11750 
.9000 
.9250 
- 9 5 0 0  
e9750 

.6000 

i . o a o o  

SOLAR 
~ 0 0 7 0  
.DL04 
,0514 
.0971 
-1093 
e1157 
.1429 
e1493 
.ZOO6 
- 2 0 4 4  
,1942 
- 1 8 5 2  
- 1 7 2 5  
s 1 7  19 
-1666 
~ 1 5 8 6  
- 1 5 1 1  
1442 

- 1 3 6 9  
1302 

a1235 
- 1 1 7 1  

1157 
. l o 4 8  
. a 3 4 8  
- 0 9 3 9  
.onr)9 
- 0 8 6 2  
.OB35 
- 6 7 9 1  
- 5 7 4 6  

ALBEOO SENSO? 
. c 4 5 0  0 
.cs90 .POZO 

E55 0 -0950 
.C6JO - 4 7  60 

065 0 *76ZB 
.C700 -9530 
.075u - 9 8 4 0  
.99JG 1.0000 
G350 , 9 8 4 0  

.lJJO e9530 
a105 0 -7940 
- 1 1 3 0  ~ 7 6 2 0  
. l Z i l O  .682@ 
.1250 - 5 5 5 0  
.1300 .476C 
.1350 -4450 

1450 ,3600 
.1550 .2540 
165 0 . 2 0 6 0  

- 1 7 0 0  -159G 
a1750 -0950 
. 1 8 J C  - 3 4 0 0  
- 1 3 3  0 .524[1 
. 290  0 .0100 
- 2 3 5 0  .J030 
- 2 J J U  . a 2 2 0  
. 2 0 0 0  0 
.217JO 0 

.io30 0 
-2130 0 

o 

JUPITER CHECK OUT CASE 30 8 

T V  ENEKGY DATA FOR PIONEER S I T  CAHERA 

SATELLITE 3 O A T A  

MICRONS 
e2500 
e2750 
.3001I 
e3250 
- 3 5 0 0  
,3750 
- 4 0 0 0  
e 4 2 5 0  
- 4 5 0 0  
e4750 
.5DJY 
- 5 2 5 0  
- 5 5 0 0  
- 5 7 5 0  
e 6 0 0 0  
- 6 2 5 0  
e6500 
e6750 
- 7 0 0 0  
- 7 2 5 0  
- 7 5 0 0  
.7750 
.8000 
.825U 
e 8 5 0 0  
.8750 
, 9 0 0 0  
-9250  
e9500 
e9750 

1.0000 

SOLAR 
.007C 
.02114 
-0514 

0 9 7 1  
,1093 
e1157 
,1429 

1 6 9 3  
. 20uo  

2 0 4 4  
,1942 
. 1 8 5 2  
- 1 7 2 5  
- 1 7 1 9  
- 1 6 6 6  
~ 1 5 8 6  

1 5 1 1  
- 1 4 4 2  
- 1 3 6 9  
- 1 3 0 2  
,1235 
,1171 
- 1 1 0 7  
. 1 0 4 8  
.0988 
.a939 
.OB89 
,0862 
-0835 
- 0 7 9 1  
- 0 7 4 6  

ALBtDO 
G450 

.0535 
,0550 
.C6JO 

065  0 
.6700 
.C.750 
.os3 0 
.G350 
.lo170 
. l o 5 0  
.it30 
. l Z J O  
.1250 
,1300 

135 0 
- 1 4 5 0  

155 0 
1650 

-173 ul 
.1750 
. l a a i r  

.2950 
,295 0 

. 2 3 0 0  

. 2 0 0 0  

.2051r 

. 2 0 8 0  
.2100 

. ia; o 

..?no0 

SENSOS 

. a 0 2 0  
- 0 9 5 0  
- 4 7 6 0  
- 7 6 2 0  
,3530 
.9840 

1.0000 
e9840  
,9530 
- 7 9 4 0  
- 7 6 2 0  
- 6 8 2 0  
a5550 
, 4 7 6 0  
a4450 
- 3 6 0 0  
. 2 5 4 0  
, 2 0 6 3  
,1590 
-0950 
, 0 4 0 3  . a240  
.0100 
~ 0 0 3 0  
.0220 

0 

0 
0 
0 
0 
0 

F I L T E R  
i .JOiJ0 
l.OOJ0 
1.ooou 
1.0000 
1.0900 
1.0000 
l.OJO0 
1rJOJO 
1.0J00 

1.uooo 
1.JO30 
1.OOJO 
1.0000 
1.0000 
1.0300 
1.0530 
1 . 0 0 0 0  
1.0033 
1 . 0 0 0 0  
l.OCO0 
1.0030 
1 . 0 0 3 0  
1.0000 
1 . 0 0 0 0  
1.OOOO 
1 . 0 0 0 0  
1 . 0 0 0 0  
1.0000 
1 . 0 0 0 0  
1 . 0 0 0 0  

i . o a d o  

F I L T E R  
l.OulJ0 
1.0030 
1 . 0 0 0 0  
l.Of100 
1 . 0 0 0 0  
1 . 0 0 0 0  
1.0000 
1 . 0 0 3 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
1.0030 
1 . 0 0 3 0  
l . O O i l 0  
1 . 0 0 3 0  

1.0000 
1.0000 
1.0000 
1.0000 
l .OOJ0  
1.00170 
1 . 3 0 0 0  
1 . @ 0 8 0  
1.0000 
1 . 0 0 5 0  

1.0000 
1.0000 
1.0000 
1 . O O O O  
1 .0000 

i.oaoo 

i . o n o o  

BOtW/SPCWl 
3.1501700E-05 
L.OZOOOOE-U4 
Z.827UOOC-04 
5.826 3 0 OE-04 
7.104500E-04 
8.399 0 0 O E - 9 4  
1.071 75E-03 
1.3544OOE-03 
1.705100E-03 
2.04LOOOE-03 
2.0 39 1 0  CE-J 3 
2.0¶276i lE-J3 
2.070300E-03 
2.141750E-03 
2.165 SOiIE-tl3 
2.141100E-J3 
2.193955E-a3 
Z.235lOOE-OJ 
2.253850E-53 
2.21340CE-33 
2.161250E-03 
2.107J 0 OE- 93 
2.047950E-03 
3.033200E-03 
2.914630E-J3 
i . n 7 8 0 0 0 ~ - ~ 3  
1.3 780 o O E - O ~  
1.724OOOf -53 
1.71175CE-33 
1.645280E-03 
1.5666 0 OE- 03 

BO ( W I S Q C f l l  
1.567125E-35 
5.0745 ODE- 35 
1.406432E-04 

3.534489E-54 
4 0 29 2 5 2E- 54 
5.331956E-54 
6.738140E-34 
8.48287ZE-34 

1.014452E-03 
1.04114RE-03 
1.029d25E-03 
1.0 69 0 03E- 03 
1.0774d5E-03 
1.065197E-03 
1.039998E-33 
1.11196ZE-C3 
1.123778E-03 
1.101166E-03 
1.075222E-13 
1.04863GE-03 

1.512002E-03 
1.450013E-03 
9.343050E-54 
8.845550E-04 
8.5 7695 ir E-34  
8.515 956E-04  
8.185268E-04 
7.7 938 35E-04 

2.  a 9 ~ 4 3 5 ~ - 0 4  

i , o i 6 a 9 0 ~ - 0 3  

1.0 i a a 5 5 ~ - 0 3  

BEFFt  H/SPCMl 
0. 
2 . ~ 4 J U U O E - O I  
2.6d i65JC-05 
2.773176E-54 
5.413629E-JC 
7.7 13347E- 54 
1.G54bJEE-33 
1.354400E-93 
1.6 7 78 M E - 0 3  
1.947932E-03 
1.6 1 -Id b5C-03 
1.5’346 35E - d3 
1 ~ 4 1 1 7 4 O E - u l J  
1.192556E-03 
1 . G  3 J Y L l E - J J  
9 . 5 2 7 3  35E-04 

5.6 1 7 1 5 4 E - 3 4  
4.65 JL31E-J4 
3.513306E-04 
2.L5 3187E-34 
8 .4  3 LLOGE-JS 
4.915G3GE-35 
3 .03320GE-J5  
8 . 7 4 3 3 d C E - 3 6  
4.13tbOGE-35 
0. 
0. 
0. 
0. 
0. 

7. ~ a 7 4 2 c ~ - a 4  

a 

BEFF(W/SPCYl 
3 .  
1. G 149 ODE-37 
1.336111E-05 
1.37 3655E-04 
2 . 6 9 3 L B O E - 0 4  

5.246645E-04 
6.7  33140E- J4 
8.347147E-JC 
3.69 3 362E-04  

7.933549E-04 
5.932967E-04 7.0234G6E-J4 

5.12 j531E-04 
4 . 7 4  3 128E-04 
3.923-331E-94 
2 . 8 2 4 3 8 4 E - 0 4  

1.7SJt155E-54 
1.0214blE-04 
4-19+52ZE-05 
2-44 52 52E-05 
1.5 12OOZE-05 
4.350040E-06 
2 . 0 5 5 s l l E - 0 5  
0. 
0. 
0. 
0. 
0. 

3.833a713~-34 

n. ~ 5 ~ 7 5 1 ~ - 3 4  

z . 3 1 4 q a z ~ - w  
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Table A-22 (cont) 

JUPITEP CHECK OUT CASE 30 8 

f V  EEl<*GY O A T A  FO9 PIUNEER SIT CAHEQA 

S A l C L L I l E  4 OAlA 

HICRONi 
.258rJ 
.2755 
a3055 
a3250 
.35di l  
,375u 
.400J 
- 4 2 5 0  
,4500 
.le755 
-5OJO 
,5250 
- 5 5 0 0  
e 5 7 5 0  
.6000 
, 6 2 5 0  
.655~I 
,675J 
.7000 
e7250 
.75uu 
.775iJ 
.a000 
e8253 

850 0 
.e75 J 
.9OJJ 

925 J 
.Y5bG 
- 9 7 5 0  

1 . 5 O D G  

SOLAR 
.0070 

a204 
.0514 
$ 0 3 7 1  
e1095 
.1157 
- 1 4 2 3  
- 1 6 9 3  
. Z G b 6  
- 2 3 4 4  
-1342 . 1 8 5 2  
- 1 7 2 5  
- 1 7 1 9  
-16.66 
- 1 5 8 b  
.I511 
. 1 4 4 2  
.13b9 
.13U2 
,1235 
.1171 
- 1 1 0 7  
- 1  J4Y 
.u938 . J 339 

0889 

.0335 
- 0 7 9 1  . G 7*6 

. c a62 

ALJEDO 
.Gl*50 
.CSJO 
.055u 
.L530  
s 055 0 
. C ? i J G  
e G 7 5 0  
. G 3 J O  
.CJSfl 
.io5 0 
.lJSO 
,1130 . lZ00 
.12-30 
e13JO 

133 0 
.i45G 
155 0 

-165 G 
e1700 
,17511 
. 1 9 0 0  . lR3 0 
,290 0 
- 2 3 5 0  
. Z J J J  
. 2 5 0 0  
. 2 O Q U  
,2550 
. 2 0 3 0  
.2185 

SENSO? 

.a020 
- 0 9 5 0  
.476G 
- 7 6 2 8  
- 3 5 3 0  
.9840 

1.3000 
e 3 8 4 0  
.353ci 
.?¶bo 
.7620 
- 6 8 2 0  
.5550 
.4760 
- 4 4 5 0  
a3600 
- 2 5 4 0  
.2060 
.15 96 
.'1353 
.J40(i  
. 0 2 r 0  
.JlOO 
.503: 
.5220 

0 

0 
0 
0 
0 
0 

FILTEP 
1 . 0 0 0 0  
1 . 5 0 0 0  
l . O J 1 0  
1.JOJG 
1.OJOO 
1.01roo 
1.JGJO 
l.UO3d 
1 . 3 G 3 D  
1.0009 
1.ui loc  
1.0050 
l . i i 0 1 0  
l.OUJ0 
l.JiY0 
1.13ul3 

1..30JJ 
l .OOJ0 
l . O L ! O U  
1.0535 

l . O d 0 0  

1.5GlJ 
1.0023 
1 . O G O i l  
l.OCJ3 
1.0335 
1.0013 
1.0000 

i.oJ3n 

1.J0JJ 

1 . U J d j  

BO(W/SOCH) 
1.774750E-05 
5.763550E-35 
1.597255E-54 
3.291690E-94 
4.0 14042E-04 

. 5 7 5 3 3 5 i - W  
6.055387E-54 
7.6523506-94 
9.6 333 15E-3 4 
1.154360E-53 
l.15ZJ91E-CJ3 

I. 1 6 9 5 6  GE- 13 
1.214u44E-33 
1.223077E-03 
1 .2J9721E-J3  
1.237637E-53 
1.262931E-J3 
1.276256:-33 
1.250571€-53 
1.2 2 1  106:- 33 
1.1 9 J 9 J  7E- 33 
1.157032E-53 
1.717145E-iY3 
1.6467 4 3E- 0 3 
1.061J7YE-03 
1 .004570t -03  
3.746500E-14 
3.671387E-54 
3.295832E-04 
3.851 290E -34 

1.182409E-03 

OEFFI W/SOCLo 
0.  
1.15 26 d OE- 57 
1.517392E-95 
1 .S66Y 4 4 E - 0 4  
3.L537QOE-04 
4.360J66E-34 
5.953531E-J4 
7.65ZSSOE-Jr 
3.4 7 3 i74E-34 
1.133582E-53 
9.147ou7E-04 
9.CJ1360E-34 
7.476331E-04 
6.737943E-O* 
5.8 24703E-34 
5 . 3 3 3 ? 6 1 E - 3 4  
L) .455332E-54 
2.62 3.2 37592E-54 3 0 7 6 E - I 4  

1 . 9 3 3 4 0 3 E - 0 4  
1.15 J(i51E-34 
4 .763623E- I5  
2 .777320E- I5  
1 . 7 1 7 1 4 a ~ - s  
4.943247E-05 
2.3 3.13 54E-05 
0. 
0. 
0. 
0 .  
0. 

J U P I T i R  CHECK OUT CASE !$O 8 

COHPUTATIOt+S F O <  HINIMUM PICTURE TP<ING INTEo?VAL 

PICTUilE START TIME IOAYSI = 1.00000CCGEt00 
PICTUJL STOP TIKE ( D A Y S 1  = Z.ZG00J5OOE+Ol 

FKAMi % E n 3  IiUi ( S E C I  = 4.0000jJCJE+Oi 
FRAriE <EAJ RATE (UPS1 = 3 . 7 5 0 0 l J t 3 E + J 4  

DELTA T R C 3 J E S T E O  (SECI = 4 . 3 2 0 0 0 O O O E + 0 4  

BULK J A T A  STOZAGE CAPACITY (BITS1 = -0.  
PICTUJE SIZE I B I T S I  = 1 .500 i I00JCEt06 
BULK D A T A  STOPCGE CBPPCITY (PICSI  = 0.  

BUFF€< STO%AGE CAPACIIY I B I T S I  5 1.5090000GE+06 
BULK CONTCt4lS I N  USE (BITS)  = -0. 

DATA TI~ANSHISSION RATE w s )  = 2 . ~ 4 e o c o ~ o ~ t o 3  
RATE FROM OTHEk! INSli?UHENTS I E P i l  = 6.400JS03GE+Ol 
REAL TIHE JICIURE R A T f .  IBPSI  = L.384i la00CEt03 

PICTUdE IHTEKVAL BASED 3N ROLL 4ATE = 3.60000304EtG4 SEC, NO OF ROLLS/PIC = 1 

M I N I W H  PICTURE INTEKVAL (SECI J . j00U030bE+04 
MAXIHUH PLCTUYi < A T E  12ICSIHR)  9.3399915SE-02 
HAXIHLlfl P I C T U K i  RATL ( ? I C / 2 P Y l  = 2.35993737EtJO 
HAXIHUH NUHaES OF PICTU<ES - 50 
ACTUAL PICTURF RATE l P I C / O A Y l  = 2.JOOOJOUOEt00 
ACTUAL NJMBER OF PICTUSES = 4 1  

- 

PERlAPSIS STATE VECTOP 
- ; .55a i5045~+05 -4.33051226:+04 

9.7552635?E@C; 
VIEH FROH INP'J I  VIEHPSINT 

-3.7 7 1 Z 7648Et  01 
3.07916842Et02 
0. 
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Table A-22 (concl) 

J U P I T E R  CHECK OUT CASE NO 8 

PLOT INTERVAL = 1 CALC STEPS = 723.3GYINUTES 
PKNT I t l T tdVAL  = l C A L C  STEPS = 7 2 0 . 0 0  XLNUTES 

TIME I N T E q V A L  FOY CALCJLATIONS = 720.00 MINUTES 

PICTURE CALC 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
1 5  
16 
17 
18 
19 
2 0  
21 
22 
23 
24 
2 5  
26 
27 
28 
2 9  
3 0  
3 1  
32 
33 
3 4  
35 
36 
3 7  
38 
39 
4u 
41 
4 2  
43 
44 
4 5  
46 
4 7  

1 
z 
3 
4 
5 
6 
7 
8 
3 

10 
11 
12 
13 
14 
1 5  
16 
17 
1 8  
19 
2 J  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
31 
32 
33 
3 4  
3 5  
36 
3 7  
36 
3 3  
4 5  
4 1  
4 2  
4 3  
4 4  
45  
4 6  
4 7  

T I M E  (DAYS) 
1. GOOOGJCE+O9 
1.5QOJGOCE+O 0 
2.000 0 6 0 6 E t  0 0 
2. 5 G O  0 OOGEt 0 0  
3.000G0OOE+OO 
3.50300GGEt00 
4 . 0 0 U G C B b E + 0 0  
4.5OG 0 G 0 GSt 0 0 
5. IlOOOCCOCt G O  
5.50000GC<+00 
6. (Iu G G 0 0 GE+ 0 0 
6.5OU G COOEt 6 0  
7.000GCGGEtGO 
7 . 5 0 0  G G G  CEt G 0 
8 0 6 0 0 C G CE+ u 0 
8 e 5GO il G l j  O E + O O  
9 ~ O J 0 G C O O E + 0 0  
Y.~OUGOULE+GU 
1. O G O  t 0 ti CE+ C 1 
1. C50 G D C  GC+ 0 1 
1.100CGCLE+Ol 
1 . 1 5 0 0 0 J C E + O I  
1 . 2 b U  uoo O t t  01 
1.250 0 c OLE+ 0 1 
1 5 J 5 0 O 6 E+ G 1 
1 . 3 5 0 0 0 0 C E t 0 1  
1.400 000CE+O 1 
1.45UOOOCEt 0 1 
1.5CO 0 G OLE+ 0 1  
1.55JOOOOE+01 
1.601l0 0 G bEt 01 
1.65 i lGGGCEtOI  
1 7G G 0 G 0 CC+ 0 1 
1.753 000CE+ 01 
1 8 0 0  F 00 GE+ 0 1  
1.850 G 6 0 O f t  0 1 
1.900 0 06CE+ 0 1  
l m 9 5 0 0 0 0 G E t G l  
2. GGOGbGLEt 31 
2 * 0 5 U O C 0 C E + 0 1  
2 1 0 0  0 G GSE+ G l  
2 . 1 5 0 0 0 0 0 E + C 1  
2 2 G U  GOO(IEtO1 
2.250 0 0  OOEt 0 1 
2 . 3 0 0 0 0 0 0 E + O I  
2.350GOGCE+Ol 
2.4OO 0 G OCEt 01 

TIIYE (HQS) 
2 40 U C 3 0 J E+ 0 1 
3 . 6 0 0 G 5 5 0 E t O i  
4 . 8 0 0 0 3 J O E + 0 1  
6 ~ 3 0 0 C O J O E t i J l  
7.20 0 0 0 0 0 E + O l  
8.40 0 0  d J 0 E t 0 1  
9 . 6 0 0 0 0 d O E t O l  
1 .0800000E+OZ 
1.200050 ( iE+02 
1.32 O O O U  OE+02 
1.44 0 0 5 3  0 E t O 2  
1.56 3 0 J O  P E + O 2  
1.6d00 J O U E + O Z  
1 . 8 0 U 0 3 3 C E t 0 2  
1 . 9 2 0 C 3 3 0 E + 0 2  
2 . J 4 0 0 1 0 O E + 0 2  
2.16 0 0  J J  OE+ 02  
2 . 2 8 0 0 0 0 t E + 0 2  
2.4080JUOE+J2 
2 . 5 2 0 G d 0 0 E t 0 2  
2 e64 0 0 0 2 UE+1)2 
2*76005011E+02 
2 . 8 a 3 0 d J S E + 0 2  
3.GOOOJJ5€+02 
3 . 1 2 0 C J J J E + 0 2  
3.24OJ 3 0  GE+ 0 2  
3.36 0 0 0 0 OE+O 2 
3 . 4 8 0 0 J O O E t 0 2  
3.55011 1 0 0 E + C 2  
3.720COJOE+O2 
3. a 4 0 0  00 O E +  0 2  
3 96 D O  0 0 OE+ 0 2 
4.08OOdJ O E t  0 2  
4.200COJOE+O2 
4 . 3 2 0 0 3 5 0 E t J Z  
4.C4 0 0 3  J CE+OZ 
4.560U110SE+52 
4 . 6 8 0 O J O 0 E t 0 2  
4 .800GJJGE+02 
4 . 3 2 0 0 3 0 0 E + G 2  
5.0400JOOE+02 
5 .160035OE+3Z 
5 28  0 0  0 0 G E t 0  2 
5.40 0 0 0 0 OE+ 0 2 
5.52 O i l  J U  OE+ 0 2  
5 e64 0 0 J O  J E  + 02  
5 . 7 6 0 0 0 0 0 E + 0 2  

TXME (MEN) 
1 . 4 4 0 0 0 0 0 E t 0 3  
2 .1600000E+03 
2 . 8 8 0 0 0 3 0 E t 0 3  
J.6000OOOE+U3 
4 .3200000E+03 
5 . 0 4 5 0 0 0 0 E + 0 3  
5 r 7 6 0 I ~ O Q O E + 0 3  
6 . 4 8 0 5 0 0 0 E + 0 3  
7 . 2  0 :I 0 00 0 E + 0 3 
7 . 9 2 0 6 0 0 0 E t 0 3  
3.64OOJ GOE+03 
9.36hUOOOE+03 
1.0 OdGO 03E+04 
1.08dCJJOE+04 
1.15ZOOOJE+04 

I. ? 9 0 0 0  0 0 E + 0 4  
1 . 2 2 4 0 0 0 0 f + 0 4  

1.363OOGOE+O4 
1 . 4 4 0 C C J O E + 0 4  
1 . 5 1 2 0 0 0 0 E + 0 4  
1 .58400 0 0 E t 0 4  
l . b 5 3 0 0 0 3 E + 0 4  
1 . 7 2 8 6 0 0 0 E + 0 4  
1 . 3 0 0 0 0 0 0 E + 0 4  
1.87LOJGOE+04 
1- 94+BO OOE+U4 

2 . 0 8 R O O J U E + 0 4  
Z . O i 6 0 0 0 0 E A 0 4  

2 * 1 6 U 0 0 0 0 E + U 4  
2.2 3 z o,o o o c + a 4 
2.304GOOOE+04 
2.375GOOGE+04 
2.44dOOOOEt04 
2 . 5 2 5 0 0 0 2 € + 0 4  
2 . 5 9 2 0 0 0 0 € + 0 4  
2.664000GE+04 
2 .7350000E+04 
z.aoaou 00 ~ + 0 4  
L . 8 8 3 0 0 0 0 E + 0 4  
2.952300GE+04 

3.09600GOE+04 
3 .0240000E+04 

3 . 1 6 8 0 0 0 0 E + 0 4  
3 . 2 4 5 0 0 0 0 E + 0 4  
3.312GCOCE+04 
3 . 3 6 * 0 0 0 0 € + 0 4  
3.45600 0 0 E + 0 4  

J U P I T E R  CAECK OUT CASE NO 8 
PIONEER SIT CAHERA 

EXPOSURE T O O  tiIGH 9 . 5 3 5 E - 0 2  (ERGS/CMC'2) 
EXPOSU2i TIMi REDUCE0 T O  2.266E-06 SEC 
EXPOSURi 15 1 .701E-03 (kRC/CM'*Z) 

CHG 1 
EXPOSURE T l M E  SET T O  0.1 M I L L I S E C  
REQUIRE0 F I L T E N  FACTOR IS 4 . 4 1 J E t O l  

CHG 1 
VIEW FROM SPACECRAFT 
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b .  Outpu t  Data - For t h i s  J u p i t e r  o r b i t e r  case, s e v e r a l  franzs 
were s e l e c t e d  t o  show geometry near p e r i a p s i s ,  midway, a n d  n e a r  
apoapsis. T a b l e  X-23 p r e s e n t s  t h e  t a b u l a r  o u t p u r  f o r  t h e  f r a z e s  
s e l e c t e d .  S e v e r a l  sa te l l i t es  are shown on t h e  f r ames  a l o n g  w i t h  
t h e  main planet . .  

The g r a p h i c  o u t p u t  shows the o r b i t  f r ames  s e l e c t e d  ( F i g .  X - 1 9 ) ;  
the case t i m e  i n t e r v a l  was r u n  f o r  s l i g h t l y  g r e a t e r  t h a n  one 
o r b i t .  The ove rv iew p l o t  ( F i g .  A-20) shows t h a t  t h e  s tart  t i n e  
was a t  p e r i a p s i s .  I n  a d d i t i o n  t o  geomet ry ,  several  a n a l y s i s  p l o t s  
summarize resolution o f  J u p i t e r  and s a t e l l i t e s ,  number of p i s e l s  
smeared ,  and nuriber  of p i c t u r e s  within s p e c i f i e d  r e s o l u t i o n  
levels f o r  J u p i t e r  and s a t e l l i t e s  ( F i g .  X-21) .  

A-89 
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Table A-23 Case 8 Tabular Output 
JUP.ITEK CHECK OUT CASE NO 8 

PICTUI?E NgMJER 5 3 OPYS 0 MRS 0 MIN T O  ENCOUNTER J O  2445734.5CO 

PLAN E T JU P I 1 E SATELLITE C A L L I  
RAKGE I K W J  = 2.66269379E406 RANGE tun) = i . i 4 z j 3 5 0 7 ~ + ~ 6  
CONE i u i w  = 84.10 CONE (OEG) = 46.26 
CLOCK f0F.G) 87.14 CLOCK (OEG) 90.60 
PHASE ( D C G )  = 08.63 PHASE (OEGI = 126.46 
DIAN COEul = 3.07 OIAN IDEG) = .P3 

RESOLUTION OF PLANET . CENTEK = 510.10 KMlPIXEL 
LIMd 5 523.96 Kf'/PIXEL 
INSTRUMENT DATA FOR PLAYET JUPITE (PICTURE CENTEREO A T  -.a3 OEG LA1 130.07 DEG LONG ) 

RESOLUTION A T  SPECIFIED LOCATION = 510.10 KHIPIXEL 
SHEA< DUE TO RELATIVE VELOCITIES 10.30 KH/SEC 
SMEAR OUE T O  S I C  A T T I T U J t  RATES 588.0~ KHlSEC 
OBJECT HOT13N FeO3 ALL SOU4CES - 0 6  I t M  
NUMME< OF PIXELS SMEAktD .uoo12 PIXELS 

LXPOSUAE TIME FO? ONE-HALF P I X E L  SMEP4 *27.376 MILLISEC 

EFFECTIVE AESOLUTION WITH SMEAR 
llT SPECIFlEO LCCATICN 5 l t i . Z  Kfl /PIXEL 
AT SUBSPACEC2AFT POIHT 510.2 W l P I X E L  
AT L IHO OF T P R G C T  BODY 524.0 K H l P I X E L  

- EXPOSURE T I M E  FU9 PIOfdEEg S I T  CAMERA .loo MILLISEC 
POHE< DENSITY = 0 ERGSlSP CX/SEC S T  LENS 
PONER DENSITY 5 2.0449E401 ERGSlSP CW/SEC ON SENSOR 
E XPOSUQE = 1.7012C-03 ERGS/SQ CH 

PERCENT OF DYNAMIC RANGE = 85.000 

ONE O l G I T l L  NUHaER ERUPLS 3 . l l Z S E - 0 5  ERGSlSR CH 
, DIGITAL NJn6ER OF EXPCS = 5 4  (OF 6 4  LEVELS) 

NUHBSR OF PICTU2ES H I T H  RESOLUTION BETTEK THPN 
RESOLJTION LEVELS 305.0 1 O O . J  50.0 10.0 

PLANET 1.0 0. 0. 0. 
SATELLITE 1 1.0000 0. 0. 0. 
SATELLITE Z 2.0000 0. 0. 0. 
SATELLITE 3 0. 0. 0. 0. 
SATELLITE 4 5.0000 2.0000 1.0000 0. 

KM /P IXEL . 

S A T t L L I T E  DATA 

NUH RANGE clew PHASE (DEG) CONE IDEG) CLOCK IOEG) 

1 2.85340788Et06 8 0 . 7 ~  91.99 86.76 
2 - 3.1805b131EtGC 96.97 75.76 67.45 
3 3.7256361 l t+C6 90.91 81.82 87.05 
c 1.1929950 7E*06 126.46 46.26 90.60 

NU M EARTH-SAT-SIC ANG SATELLITE ANG D I A H  

1 8.07429149E+01 
2 9.697O6902€+Ol 
3 9 . 0 9 1 0 0 0 4 3 E ~ G l  
c 1 * 2 6 4 6 0 4 1 5 E + 0 2  

RESOLUTION ( K M l P I X )  DATA FO2 SATELLITES 
NUH RES ALONG RAOIUS VEClOi? RE S 

1 5.60775210E402 
2 6.25807386Et02 
3 7.32891013E+OZ 
4 2.343769976402 

6.71370283E-02 
5.26019358E-07 
7.84318409E-02 
2.26686818f -01  

A T  SATELLITE L I H R  

5.61103853E102 
6.26094721E*52 
7.3339281GEtOZ 
2.34 34 11 04E t o 2  

SMEAR D A l A  F 0 2  SATELLITES 
SHEAR DUE T O  SMEAR DJE TO NUMBER OF TIHE T O  SHEAR 
VEL (I(M/SEC) S/C (KMlSEC) PIXELS SHEARED 112 P I X E L  ISEC) 

1.0 20793 70E t 0 1  6.97139128€+02 1.25563682E-04 3.98204314E-01 
1.44858817E*01 6.62074560'402 1.07724536E-04 4.64146555E-01 
1.341 1 1 5  j2Et 01 8.24296713EtOZ 1. i5086635E-04 4 '39C31078E-$1 
1.37>85854E*00 2 . 1 0 8 6 5 7 4 9 E t 0 2  9.05576683E-05 5.52134357E-01 

VIEY FROM SPACECRAFT 
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Table A-23 (cont) 

J U P I T L K  CHECK OUT CASE NO 0 

PICTUdE NUHDEH 13 7 DAYS J HRS 0 H I N  10 ENCOUNTES J O  2445736.500 

PLANET J U P I T E  SA TELL LTE CALL I 

CONE (DEG) = 94.37  CONZ (OEC)  = 7ii .44 

PHASE (OeG) = 77.82 PHASE (OEG)  101.79 
D I M  (OEG) = 2.07 O I A M  ( 9 E t l  = .06  

RANGE (KH) = 3. w 9 8 3 2 7 E + 0 6  ~ A N G E  wi) = C . ~ ~ J R ~ J Z O E ~ O ~  

CLOCK (UEG) = 87.31 CLOCK ( o E ~ )  = 88.12 

KESOLJTION OF PLANET 
CENlCR 2 762.13 K H I P I X E L  
LIHd f 776.05 KH/P IXEL  
INSTRUMENT DATA FOR PLP$€T J U P I T E  (PICTURE CENTERED AT -1.22 D E t  L A T  229.60 DE6 LONG 

RESOLI l l ION AT S P E C I F I E D  L O C 4 T I O u  = 762.13 < f l /P IXEL  
SMEAI? OUE TO RELATIVE V E L a C I T I E S  1 1 - 0 7  < r ! / S E C  
SHEAR OUE T O  s / c  ATTITJJC K ~ T E S  9 7 1 . 8 5  M I S E C  
OBJECT MOTION FdOfl ALL SOURCES .lo <* 
NUHBEd OF P I X E L S  SHEAF50 e 0 0 0 1 3  P I X E L S  

EXPOSUiE T IME FOR ONE-HALF P I X E L  SHEA? 389.016 f l I L L I S E C  

EFFECTIVE dESOLUTION WITH SflEAR 
AT SP~CIFIED L o c a T I o N  762.2  KO*/?LXEL 
AT SJlSPACECtZAFT P J I N T  762.2 K H I P I X E L  
AT L I X B  OF TARGkT BOOY 776.1 K H I P I X E L  

EXPOSUtE T IME FOtt P I O N E i d  S I T  C I?EdA - ,100  YLLL ISEC 
POWtR 9)ENSITY = 5 ERGS/SB C a I S E C  A T  LENS 
P O X t d  UENSITY 1 . 6 1 5 1 i t O l  ERGSISJ C 3 / S C C  0*4 SEN539 
EXPOSUttE = 1 . S i 5 l E - 0 3  E t t G j I S J  2fl 

PERCENT 3 F  OYNAHIC RANGE = 85.616 
U I G I T A L  N U M D E K  OF EXPCS = 51 (OF 64 LEVELS) 
ONE O I G I T A L  ?4UMBER EbUALS 3.1125E-05 ER;S/Sa CH 

NUMBER OF P ICrUHES WITh ?€SOLUTION BETTE? THAN 
RESULUTIOa LEVELS 380.0 190.3 

PLANET 
S A T E L L I T t  1 
S A T E L L I T E  2 
S A T E L L I T E  3 
SATELL ITE 4 

1.0 0. 
1 . 0 0 0 0  3 .  
2.0000 9. 
0. 0. 
5 .0000 Z.JO30 

50.0  

0. 
0. 
0.  
0. 
1 .0000  

10.0 ' 5 K H / P I X E l  

0. 
0. 
0. 
0. 
0. 

S A T E L L I T E  O A T A  

NUtl RANGE ( K H I  PHASE (DES) CONE (DEG) CLOCK ( 3 E G )  

1 3.583J8793EtC6 7 4 . 5 0  97.69  87.31 

3 2.87364462EtG6 78.66 93.53 87.71  
4 4.61086320Et06  1 0 1  75 70.44 88.1P 

2 4.60161687EtC6 79.07 93.12 87.19 

NUH EAR1 H- SAT - S I  C A N t  

1 7. $50 2 1  165EtO 1 
2 7.90687476EtOl  
3 7.86565142EtO 1 
4 1.01744651E+G2 

S A T E L L I T E  ANG D I A H  

5.34086559E-02 
3.63575355E-02 
1 .01685682E-01 
5.86519442E-02 

RESOLUl IOid ( K H / P I X )  0 4 1 4  Fort SATELL ITES 
NUi l  R E S  ALONG KADIL I I  VECTOK ttES AT S A T E L L I T E  C I H B  

1 7 . 0 5 J 9 3 5 7 i E t 0 2  
2 9 US5 427 4JE t 0 2 
3 5.65176144E t 0 2  
4 9. G7185728Et02  

7 .O5332239Et02  
9 .058JO105Et02  
5 - 6 5 6 7 7  8 9 0 E t O  2 
9.0765 0 176EtOZ 

SHEAR OATA FOR SATELL ITES 
SHEAR DUE T O  SFEAR OUE TO NUfl'lER OF TIME T O  SHEAR 
VEL (r(H/SEC) S/C ( K f l I S E C )  P I X E L S  SHEARED 112 P I X E L  ( S E C )  

1.318364 30Et 0 1  9.2 4 994 7 ¶¶E+ B 2 1 , 2 9 9 2 6 4  I S € - 0 4  3 .  e k e  3 3 2  ~ ~ E - O I  
1 . 5 3 3 6 5 2 1 6 E t 3 1  1 . t 4 1 2 5 8 2 J E t 0 3  1.27228663E-04 J .92991205E-01 
9 .236L~3*4lEt00  7 .18333745Et02  1.25961697E-04 3 . 9 6 9 4 6  561 E - 0 1  
b.b6490743<tOO 9 .15573784Et02  1.015?0152E-04 4 . 3 2 2 7 J b 0 5 E - 0 1  

VIEW FROfl SPACECRAFT 
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' JUPITER CHECK OUT CASE NO 8 

PICTUAE NUMBED. 24  

PLllNET JUPITE 
RANGE (UM) = 4,1¶284250E+Ob 
CONE ( O E l ; )  = 103.04 
CLOCK (OEG) = 87.53 
PHASE (OCG)  E 68.54 
OIAH (UEGJ 1.95 

FESOLJTION Of PLANET 
CENT€* = 811.31 I(H/PIXEL 
LIE43 = 825.24 <R/PIKEL 
INSTRUHENT O A T A  FOd PLA4ET JUPITE 

Table A-23 (cont) 

SITELLITE C A L L I  
RPNGE (UM) 5.93924852EtOb 
CONE (OEG) 5 111.33 
CLOCK (OEG) = 86.81 

O I A H  (OEG) - 0 5  
PHASE (OEG) = 60.25 

(PICTURE CENTERED A T  -1.51 PEG LAT 90.17 DEG LONG 8 

RESOLUTION AT SPECIFIEO LOCATION = d11.31 i(r(/PIXEL 
SMEAR DUE TO RELATIVE VELOCITIES 11.16 UM/SEC 
SMEAR OUE TO S / &  ATTITUJE 2 l T E S  1109.46 KMlSEC 
OBJECT HOIION fkOn ALL SOURCES .I1 I(H 
NUHBEk? OF PIXELS SflEAREi) . o o a i 4  PIXELS 

EXPOSURE TIHE FOR OM-HALf P IXEL SHEA2 363.250 MILLISEC 

EFFECTIVE I?ESOLUTION WITH SMEAR 
AT SPECIFIEO LOCATICN 511.4 <f l /PIXSL 
AT SUSSPACECRAFT POINT 811.4 OVPIXEL 
AT L I H B  OF lA2GET EOOY 825.4 UHIPIXEL 

- ,100 HILLISEC, EXPOSURE T I M E  FOR PIONEER S I T  CA?lERA 
POYER DENSITY = 0 ERCS/SQ CYISEC AT LENS 
POWER OENSITY 5 1 . 5 3 4 9 E t d l  ERGS/SJ Cn/SEC ON SENSSR 
EXPOSURE = 1.5349E-03 ERGS/SP CM 

PERCENT OF OYNiXIC RANGE = 16.652 
D I G I T a L  NUMnER OF EXPOS = 4 9  (OF 6 r  LEVELS) 
ONE D I G I T A L  NUHBES EOUALS 3.1125€-(35 ER;S/SQ CM 

NUHER O f  PICTURES Y I T H  I E S O L U T I O N  BETTE? THAN 
RESOLUTION LEVELS 300.0 100.3 50.0 

PLANET 1.0 0. 0. 
SATELLITE 1 1.0000 0. 0. 
S A l E L L I T E  2 2.0000 0. 0. 

SATELLITE 4 5.0000 2.0000 1.0000 
SATELLITE 3 ir. 0. a. 

SATELLITE DATA 

NUH RANGE I K M )  PHASE ( O E G l  

1 3.77295651Et06 68 -56  
2 3.515040¶3Et06 68.44 
3 4.33942337E+Cb 54.27 
4 5.93824852E+06 60.25 

MJH EARTH-SAT-S/C ANG 

I 6.85627840E+01 
2 6.84429485EtOl 
3 5.427049C!?E+Ol 
4 6 . 0 2 5 3 4 0 7 8 i + C l  

RESOLUTION ( U H I P I X )  O A T A  FOR SATELLITES 
NUH RES ALONG RADIUS VECTOR 

1 7.42379281Et02 
2 6.92649834 i tOZ 
3 8.53715403Et02 
5 1.16840287E + 0 3  

SMEAR OATA FOR SATELLITES 

1 0 . 0  

0. 
0. 
0. 
0. 
0. 

K W P I X E L  

* 

CONE (OEG) CLOCK (OEG1 

103.02 87.70 
103.14 87.84 
117.31 86.99 
111.33 86.81 

SATELLITE ANG OIAM 

5 . 0 7 2 0 9 4 2 5 ~ - 0 2  
4.75965 1 0 0  E-02 
6.73330833E-02 
4.55413891E-02 

RES A T  SATELLITE L I H S  

?.4270794¶E+02 
6.91 93  7 1 7  6E+ 0 Z 
8.54217224Et02 
1 1 6  894654 E t 0 3  

SMEAR DUE T O  SHEAR DUE TO NUMBER O f  TIHE T O  SHEAR 
VEL CKM/SEC) s/c (Kfl/SEC) P I X E L S  SHEAKEO i / 2  P I X E L  (SEC) 

1.591557¶0E t U  1 1.0 1 6 4  3256E*03 1.35531639E-0 4 3.6891711JE-01 
1.21244141Et01 ¶.48420615E+02 1.35971872E-04 3.677345'306-01 
4.51957831E+05 1.26179601E+03 1.48 0 8 9 1  32E-04 3 .3763+4¶9€-01 
9.40183997E*00 1 ~ 6 7 7 k 3 0 0 5 E + 0 3  1.44 54 3 2  53E-0 4 3.47117¶59E-01 

VIEH FROH SPACECRAFT 
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Table A-23 (cont) 

JUPITCe CHCCI( OUl CASE 40 8 

P I C T U X  NUHdEH 33 17 DAYS 3 HRS 0 H I N  TO ENCOUNTES 

PLANE1 JU?ITE SPTELLITE C A L L I  
RANGE (KHb = 3.22745354E+06 RANGE (KH) = 2 . 9 9 6 ~ 4 7 9 2 t + O b  
CON+ (l.lE.11 112.07 CONE (DES) = 146.80 
CLOCll (DE;) = d7.07 CLOCK (DEG) = 85.81 
PHASE (Oci) = 59.12 PHASE (DEG) = 24.40 
DIAfl ( D E G )  = 2.53 OIAH IDEG) = .09 

RESOLJTIOX O F  PLANET 
CENTE-3 = 621.28 KM/PIXEL 
L I f l 8  = 635.17 KPl/PIXCL 
INSlRUhENT DATA FOR PLPqCT JJPITE (PICTURE CENTEREO AT -1.77 DE 

RESOLUX104 AT SPECIFIE2 LOCATIOY 621.28 Kf l /PIXEL 
SHEAR UUE T O  dELATIVE V ? L O C i T I t 3  10.71 4(H/SEC 
SHEAR Ji)t T O  S/C A T T l l L I J L  i l T E S  d57.75 YflISEC 
OBJECl f lO l ION F r i O r t  4LL  SOUPCES .09 <fl 
NUHdEX OF PIXELS SflEAPEJ .OD015 PIXELS 

EXPOSUXE T I V E  FOK 3NE-HALF PIXEL S f l E W  343.482 H I L L I S E C  

EFFECTLVE 4ESOLUTI3A Wild SWEAR 
AT S P c C I F I E U  LOCATICN 621.4 I(M/PIXEL 
A T  SUdbPACECRAFI POINT 621.4 KM/PIXEL 
AT L I J d  OF TAliGET BODY 635.3 KMIPIXEL 

EXPOSUZt T I t lE  FOit PIONCE3 S I T  CAHERA .lo0 H I L L I S E C  
POW5P L l E k j I T Y  = 0 E S G S l S P  C:4/SEC A T  LENS 
POWrR U i N S I T Y  = 1 . 4 4 8 7 E t G l  iRGS/SQ S H / S < C  ON SENSOR 
EXPJSJKE = i . 4 4 8 7 ~ - i f 3  E i m / s a  C Y  

PERCt.41 O F  OYNAflfC R 4 t . X  = 72.323 
DIGITAL NUMDtR OF EXI)CS = 4 6  (OF 6 r  LE'JELS) 
OWE DIGITAL N1IHBEe EUUALS 3.1125E-05 ERSSIS3 CH 

NUHaER O F  PICTUHLS WITH IESOLUTI3N BETTE? THaN 
KESOLJ l ION LLVELS 3 G d . O  130.3 50.0 

PLANET 
S A l E L L I T i  1 
SATELLITE 2 
SATELLITE 3 
S d T i L c I T E  4 

1.0 0. 
1.0000 0. 
2. 0 0 0 0  0. 
0. J .  
5 .  D O G O  2 .0000  

SATELLITE DATA 

RUM RANGE (<H) PHASE ( D E L I  

1 3.64362320EtC6 58.43 
2 3.23775087E+Cb 71.01 
3 3.95108232EtG6 7 1 . 8 1  
4 2.99044792E*66 2 4 . 4 0  

NU f l  EARTH-SAT-S/ C At4G 

1 5-64 28 09 03Z+ 0 1 
2 7.1C1356¶1E+01 
3 7 . 1 8 0 5 7 5 7 5 i + O l  
4 2.43994*92E+01 

RESOLJI IO i I  ( K f l / P I X l  3 A T P  FOR S4TELLITES 
NUH RES ALONG RADIUS VECTOR 

1 7.179 0 422 SE + 0 Z 
z 6.37 J 6 5  172E t 0 2 
3 7.7727L192E+02 
4 5.88206322Et02 

SHEAR 8119, FO.? SATELLITES 
W E A R  DUE T O  W E P R  OUE TO 
VEL (r(f l /SiCI S/C ( K M I S E C )  

1.Y 18627 32E t 3 1  l r 0 4 0 6 0 4 1 4 E t J 3  
2.83472248EtOO 8 . j 6 8 1 3 9 4 b E + 0 2  
9.1536245hE+GO 1.0 370 831 6Ct 0 3 
5 .44711 iJLE*O< 8 ~ 3 3 7 4 4 5 9 3 E t 0 2  

VIEX FROH SPLXCRAFT 

0. 
0. 
0. 
0. 
1 . 0 G C O  

13.0 

0. 
0. 
0. 
6. 
0. 

L A 1  110.1 

CONE (DEGI CLOCK (JEG) 

112.77 a?. 42 
100.18 88.15 

99.39 67.79 
146.80 86.61  

SATELLITE ANG OIAf l  

5.2449348bE-02 
5.16728089E-02 
7.39565699€-0? 
9.04333111E-02 

RES A T  SATELLITE L I f l B  

7.18232885EtOE 
6 .37352509Et02 
7 .77771999Et02 
5.8867070bEt02 

OE 

KH/PIXEL 

NUflSER OF T I H E  T O  SHEAR 
PIXELS SflEARED 1 / 2  P I X E L  (SEC) 

1.46584976E-04 3.41092076E-01 
1.34835516E-04 3.70822180E-31 

3.725 1 1 5 0 4 E - U l  1 .342240+3E-04 
1.52435754E-34 3 .2800 7 0 3 8 ~ - 0 1  

LON 
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Table' A-23 (concl) 

J U P I T E l  CHEC% OUT CASE NO 8 

P I C l U A E  EtMBER 4 1  

PLANET JUPITE 
RANrJE ( K M )  = 6.24472053Et05 
CONE ( D E G I  5 155.75 
CLOCd (DEG) = 87.34 
PHASE (DEG) = 15.25 
D I A H  (DtCI) = 13.13 

21 DAYS 0 MRS 0 H I N  T O  ENCOUNTEP 

SATELLITE C A L L I  
RANGE ( K H I  = 1 .32979119Et06 
CONE C O E G l  8 58.61 
CLOCK (DEGI 264.38 
PMASE ( L E G 1  = 130.33 
DIAlc ( D E G )  = . Z 3  

JD 2445752.500 

RESOLUTIOA OF PLANET 
CENTEI? = l O d . 8 8  K W P I X E L  

INSTRUMENT DATA FOR PLAGE1 JUPITE (PICTURE CENTERED AT -2.21 DEG LA1 242.73 DEC LONG I 
u n a  = 122.12 w / P x x E L  

RESOLUTIOzl A T  SPECIFIED LOCATION = 103.88 < H l P I X E L  
SMEAr( DUE T O  R E L A T I V t  VELOCITIES 2.61 LH/SEC 
SHEA? 3UE T O  S/C ATTITUJE RATES 160.56 <H/SEC 
OBJECT M O T I O N  FZOM ALL SOURCES - 0 2  <H 
NUHBEd OF PIXELS SHEAREJ .00015 PIXELS 

EXPOSURE T I H E  FOR JNE-HALF P I X E L  SHE4R 335.337 f l I L L I S E C  

EFFECTIVE 4ESOLUTION WITH SHEAR 
AT SPECIFIED LOCATION 108.3 KH/PIXEL 

AT L I H O  OF TAZGET B O G Y  122.1 KHfPIXEL 
AT SUBSPACEC8AFT P O I I t T  in8.s KVIPIXEL 

- EXPOSUKE TIHE FOK PIONE€* S I T  CAMERA , 1 0 0  M I L L I S E Z  
POME2 DENSITY = 0 ERGS/SQ CH/SEC I T  LENS 
POHER DENSITY = 1 .0133EtOl  ERGSISO Cn/SEC ON SENSOR 
EXPOWRE = 1.0133E-03 ERGS/SQ Cl i  . 

PERCENI OF OYNAMIC KAN;E 50.456 
D I G I T A L  NJNJER OF EXPOS = 32 (OF 6 4  LEVELS) 
ONE DIGITAL NUMaER EQUALS 3.1125E-05 ERGSISQ CH 

NUHBER OF PICTUPES WITH RESOLUTION RETTEr? THAN 
RESOLUTION LEVELS 3 L 3 . 0  100.0 50.0 

PLANET 
SATELLITE 1 
SATELLITE 2 
SATELLITE 3 
SATELLITE 4 

3 . 0  0. 
3.0000 0. 
6.0000 0. 
z.0000 0. 

1 0 . 0 0 0 0  2.0000 

SATELLITE DATA 

NUH RANGE (KM) PHASE (DEGI 

I 9.29926477Et05 6.71 
2 5.8o085816E+05 63.84 
3 1.11144736E+G6 5 4 - 5 8  
4 1.32873119E106 130.33 

NU H EARTH-SAT-SIC ANC 

z 6.71089378EtOO 
2 6.38420790EtOl 
3 5.457697G9Et01 
4 1 30 3 75269E t 0 2 

RESOLUTION (KH/PIX)  DATA FOR SATELLITES 
NUH RES ALONG RADIUS VECTOR 

1 1.82727665E t 02 
2 1.74 139542E + 0 2 
3 2.1828689u i+02 
4 2.610967C?E+O 2 

SMEAR DATA FOR SATELLITES 

10.0 * K r / P I X E L  

0. 0. 
0. 0. 
0. 0. 
0 .  0. 
1.0000 0. 

CONE (DEGI CLOCK (JEG) 

177.56 70.52 
107.16 87.92 
134.42 2 6 7 . 4 0  

5 6 - 6 1  264.38 

SATELLITE ANG DIAM 

2.05788319E-01 
1.88811493E-01 

2.03529670E- 0 I 
2.62 90 ~ Z W E - O  1 

RES A T  SATELLITE L I n a  

1.83 0 5 6 1  1 0 E +  0 2 
1.74426757€+02 
2.18788288EtQ2 
2.61560863EtO2 

NUMBER OF T I M E  10 SMEAR &€At? DUE T O  SPEAR DUE T O  
VEL (<H/StC) S IC (KHlSEC) P I X E L S  SHEARED 1 1 2  P I X E L  ( S E C )  

2.96176778Et01 2.35618103E+02 1.40198929E-04 3.56636106E-01 
4.760165.51E+00 2.4547 3 1 6 5 E I  32 1.42921763E-04 3.49841751E-31 
2 .73423110E+01 1.d5334C15Et02 9.74254023E-05 5 e 13213175E-01 
5 .56284764Et00 3.90205470Et 0 2  1.5109785OE-04 3 . 3 0 9 1 1 3 9 3 ~ - 0 1  

VIEW FROH SPACECRPFT 
LA1 1 * LOIJG 1 5 2  NOT V I S I B L E  
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rim, oc:c a: o PIC I 
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Fig.  A-19 Scenes Before and After Closest Approach 
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F i g .  A-20 Flyby Encounter Geometry 
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Fig.  A-21 TV Sunmarfes 
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Fig. A-21 (concl) 
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4. Case 9 

a. Input  Data - T h i s  c a s e  i s  t h e  J u p i t e r  o r b i t e r  mi s s ion  
with a TOPS narrov-angle  canera. The i n p u t  l i s t i n g  is  g iven  i n  

' -  

-- Table A - 2 4 ;  narrow-angle camera s p e c i f i c a t i o n s  are g iven  i n  
Table A-25. 

. 
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Table A-24 Case 9 I n p u t  L i s t i n g  

2 
3 

' 4  
6 
I 
8 
9 
22 
31 
32 
33 
34 
35 
51 
61 
62 
63 
64 
65 
66 
67 
68 
69 
81 
82 
9G 
98 

JilPlTZS CHECK OfJr CPSE '40 J 

5.OUOGIIJO PLPNEl 
4.6OJGGGO SATEL 
640201.03  J l T E  
A.030I3CJJttOI 
d.Z550COI)  S r A T E l  
59.6?~41)00 STATE2 
l i r . 6 3 0 ~ 0 0  j r A T E 3  
l iJ .JOOG0 I 4 S l I J  

-8 .  N4 HE- 1 
4. d4HE-2 

-6.  NA XE- S 
-0. Y A M - 5  

- 0 .  r w ~ - 3  

l .oi l ( iuuBo 
1 . 0 U O G O O Y  T S l A R  

7 2 O ~ O G ~ O O  JlIFiST 
2 2 . 0 0 ~ ~ ~ ~  r s r o p  

21.6YO0Gub1,Et08 
0 .  
ZR5OO.uJO 3ITRAT 
648.0dU00 
2GOSOOu.O 
i . o a o o o a 0  C A L C S T  
1.GGilcOOC CIPLOT 
i . u o o b o o a  IIPRNT 
1 l l l t i t .O  

JUPITER CHECK our CASE do 9 

XZCIl V I I C U E S  I N  STORPGE 

1 
1 
5 
7 
9 
11 
13 
15 
1 7  
19 
21 
23  
25 
2 7  
29 
31 
33 
35 
37 
39 
41 
43 
45  
47 
49 
51 
53 
55 
5 7  
59 
61 
63 
65 
67 
69 
71 
73  
75 
7 7  
79 
81 
83 
85 
87 
89 
91 
93 
95 

0 
1 
0 
1 
i 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

t. 
4 . b J O O O J O i J D G E + ~ C  
U. 
2.255000003GE+CO 
7.b68C000~00E*01 
0. 
0. 
3.OJSOO3J000t+OG 
0. 
0. 
0. 
0. 

0. 
0. 

- G  ' 
-0. 
-lJ. 

0 .  
0 .  
e .  
0. 
0. 
0. 
0. 
1 .0JU000J080E+CO 
0. 
0 .  
d .  
0 .  
l . O J O O O U U J O O E + U O  
7.2050UOLGUOEtG2 
0 .  
6 . 4 J P J d O O G U O E + C 2  
l . U O O J O U G b D C E + O G  
0 .  
6 .  
0 .  
0. 
0. 
l ~ O J O O O O O G O O E + ~ O  
0.  
0 .  
0. 
0 .  
G .  
U. 
0. 

- 7 . 1 7 3 8 3 0 5 5 4 7 E t 5 7  

2 
. 4  

6 
8 

1 0  
1 2  
14 
16 
18 
2 0  
22 
24 
26 
2 8  
3 0  
32 
3 4  
35 
3& 
4 U  
42 
44 
46 
4 8  
5 0  
5 2  
5 4  
56 
5 8  
LO 
6 2  
6 4  
66 
6 8  
7 0  
72 
74 
76 
78  
80 
82 
84 
86 
88 
90 
92 
94 
9h 

1 
1 
1 
1 
0 
0 
iJ 
0 
0 
0 
1 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
J 
0 
0 
0 
0 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
1 
J 
0 
0 
1 
J 
0 
0 

5 . 0 0 0 0 3 ~ 0 0 0 G E t ! J J  
b . 4 0 2 0 1 0 0 O O ~ E * @ 5  
1 . J O O O O J J O O O E t O l  

0 .  
0. 
0. 
0. 
6. 
0. 

5.93a4 o o  o 0 0  G E +  u L 

i. i o o o o o o o o o ~ t a ~  
-7  1738 30 5 5 4  7E t 5  7 
0. 
0. 
0. 

-0. 
-0. 

0. 
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2.20 
2 .00  
2 . 8 5  

000 
O G D  
0 00 

000E+Oi 
OOOE+i)C) 
iliJOE+C4 

2.00000OJOOOE+06 
0. 
0. 
0. 
0. 
0. 
0. 
l.G0000JOOOOE+00 
0 .  
0.  
0 .  
l . l l l l 1 1 0 0 0 0 E + J 6  
0 .  
0.  
0 .  
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Table A-25 Narrow-Angle Camera Specifications 

JUPITCR CdtCU OUT CASE .40 9 
32 

T V  CHPRAC~E~IS~ICS FOR Tops ttA sxr C A M E ~ A  33 

6 
'I 
6 
9 

1 0  
11 
12 
13 
14  
15 
l b  
1 7  
18 
19 
20 
2 1  
2 2  
2 3  
24 
2 5  
2 6  
2 7  
2 8  
2 9  
30 
31 

FOC LN= 
O I A N  = 
OtlSCUQ= 
TRAkS = 
SIZE-V= 
S I L L - H =  
L I N E S  = 
P I  XELS = 

H I N E  XP= 
MAXEXP= 
Rt SO-l= 
RE SO-2 = 

RE SO-4= 
S E ~ J S  0 R= 
8 F I C T =  
G F I L T =  
R F I L T =  
P F I L T -  
DT EXP= 

OPEN = 
T K t A D =  
ERASET= 

eI  r/px= 

RE sa- 3= 

O?EN = 

T s r m =  

2.0GuGUJOOE+aZ 
2.3G0005@OEtGl  
0. 
8 . 5 0 l ~ G d O G C i - 0 1  
1.60JGOJ 8 G E  t 0 0  
l.bbJJJObOE+OO 
B.UtOCJJOUEt02 
8 . G O 0 0 0 J O O E t 0 2  
8.OQO0OJOOE+i l0 
8.bGbGJJGOE-J6 
2.OGGGJ000E-OS 
3 . 0 G G I J O J 3 0 E t 0 2  
l ~ C O O O 0 J O O E + 0 2  
5.OOGOJOOOEtOl 
1. U C O L J  J OOE+ 0 1  
l . G O U O J J J G E + U O  
1 . 6 G S J J J 0 O E + J O  
1~0COOOlO13Et1)G 
1 ~ 0 6 U U U d G 0 t t O O  

-1. GGJOJJJOEtOO 
l . O U 0 0 J ~ 3 0 E - 0 3  
0. 
0. 
4. G b O O O O  LdE+01 
1 ~ O ~ G 0 1 0 0 0 E - i l 1  
1.003COJ 0 O E +  00 

34 
35 
36 
31 
38 
39 
90 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 

USE9 INPUT 50 
51 
5 2  
53 
54 
55 
56 
57 
58 
59 

USE3 INPUT bo 

J U P I T i R  CHECK OUT CASE NO Y 

TV ENERGY dATA FOR 

PLANET 

U I C R O N S  
- 2 5 3 0  
- 2 7 5 5  
a3130 
- 3 2 5 0  
~3505 
e3750 
-40116 
e4250 
e4500 
e4750 
0501J0 
e5255 
,555 5 
e 5 7 5 0  
.bo00 
e 6 2 5  0 
.65Ui) 
e6750 
a7000 
,7250 
e 75U 0 

775 3 
e 8 0 0 0  
, 8 2 5 0  
,8500 
,8750 
, 9 0 0 0  
.9250 
. 9 5 3  5 
e9750 

1 . 0 0 0 0  

5 DATA 

SOLA2 
. o a 7 0  

0204 
-0514 
e 0 9 7 1  

1 0 9 3  
1 1 5 7  

- 1 4 2 9  
1 6 9 3  

-2OOb 
. 2044  
- 1 9 4 2  

1 8 5 2  
1725 
,1719 

1 6 6 6  
1 5 8 6  
1511 
1442 

. I 3 6 9  
e1302 

1 2 3 5  
- 1 1 7 1  

1107 
1 5 4 8  
.0988 
- 0 9 3 9  
.Ut389 
Ud6L 

- 0 6 3 5  
,0791 
, 0 7 4 6  

rops NA SIT CAMERA 

ALDEDO 
,355 0 
.2820 
-2750 

265 0 
2693 

- 2 7 2 0  
..?a50 
315 J 
3640 

.335 O 

. 4 J 5 0  
430 0 
4 5 0  0 

.4600 

.455 0 
469 0 

- 4 7 5 0  
. 463  0 

.&400 

.41JO 
,3850 

355 0 

v i 8 a  

330 0 
e3150 
. so30  
.282(3 
264 0 
2 4 6 0  

* 232 0 
222 0 

SENSO3 

.0020 
e0950 
e4760 

7620 
e 9 5 3 0  
e 3 8 4 0  

1.0000 
- 3 8 4 0  
e9530 
- 7 9 4 0  

0 

,7620 
r 6 8 2 0  
e5550 
- 4 7 6 0  

-3600 
,6450 

e 2 5 4 0  
2060 

a1590 
0950 

.0450 
0240 
J100 
00 30 
.5220 

0 
0 
0 
0 
0 

T s r o P  = 
DEL T = 
E U L K  = 
EULI(-O= 

sc IWS = 
BlJFFE:R= 
P I c / s T =  
DEL TF= 
F /SfOP= 
A BLOC= 
OiF  LM= 
FOV-V = 
FOV-H = 
RES-C = 
RES-V = 
R L i - H  = 

RR-UPS= 
T/NUM = 
T /?(UHF= 

OPEN = 
OPEN = 
O?EN = 
OPEN = 
OPCN = 
O?EN = 
OF'EN = 
OPEN = 

BI rwr = 

BI r / w =  

F I L T E R  
1. 003d 
1.0090 
1.03JO 
1.0001) 
1.0000 
1.OOJO 
1.0050 
1.0033 
1.OOJB 
1.0030 
1. D O J O  
1.OGOO 
I. 0050 
1.0030 
1.55113 
1.0050 
1.0000 
1.0000 
1. 0033 
1.001)o 
1 . 0 0 0 0  
1 . 0 0 0 0  
1. o o o u  
1 . O J O O  
1.0000 
1.0030 
1.0000 
1.0000 
1. 0030 
1.0000 
1.0000 

00 CWISPCM) 
5.250 IJ 0 OE-05 
1 . 4 3 3 2 0 0 E - 9 4  
3.469 5 13 OE- 34 
6.432'375E-04 
7.355 425E- 04 
7.8676 0 OE- 34 
1.01816ZE-03 
1.333237E-33 
1.825460E-03 
1.967350E-53 
1 .971133E- I3  
1 .Y '909 005- 03 
1.940625E-83 
1 .976350f -53  
1.93672GE-J3 
1.8 5'95 85E - 3 3  
1.7 75425E-03 

1.567555E-33 
1.4322 O G  E -  03 
1.265875E-03 

9 .a 24625E-54 
8 . 6 4 6 0 0 0 E - 5 4  
7.7 5 0  5 0 U E - 0 4  
7.042500E-04 
6 . 2 6 7 4 5 0 E - 0 4  

1.690 745E-53 

1.112 b50L-03 

5 a689 2 0 06-04 
5.13525CE-34 
4.587BJOE-54 
4.140 3 OOE-J4 

'JSE-! I N W T  
USE< I N ? O T  
USE3 INPUT 
U S € l  INPUT 
USE-? INPUT 
USE3 INPUT 

USE< I N P U T  
USE < triW 1 

A-101 
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Table A-25 (cont) 
J J P I T L Z  CHECK OUT CASE NO 9 

TV ENERGY O A T A  FOR TOPS N A  SIT canEtiA 

SATELLITE 1 UATA 

HICRONS 
02500 
- 2 7 5 0  
-3OGJ 
0325 0 
03500 
e3750 
0 4 0 9 0  
o42SY 
0 4 5 0 0  
44750 
0 5 0 0 0  
e5250 
-550 0 
05750 
.6 C O  0 
r 6 2 5 0  
e6500 
- 6 7 5 0  
e7 G O O  
- 7 2 5 0  
-750 0 
.7750 
.8OJJ 
- 8 2 5 0  
- 8 5 0 0  
- 8 7 5 0  
.goo0 
,925 0 
a95110 
.975u 

1.0 050 

SOLAP 
e0370 
-0254 
OS14 
0971 

e1593 
1 1 5 7  
1 4 2 9  
1 6 9 3  

e 2 0 0 6  
,2544 
.1942 

1 8 5 2  
e l l 2 5  
.1719 
.1666 
e1586 
.1511 
.1442 
- 1 3 6 9  
.1302 

’ ,1235 

- 1 1 0 7  
a1048 
, 0988  
,0939 
,0889 . 0 862 

,0731 

1 1 7 1  

,0835 

0 746 

A L X O O  
645 0 

.L5J0 
G553 

.06UO . C65 0 
07J 0 

e075G . G8J 0 
035 11 

. l o o  0 

.lo30 
- 1 1 3 0  
.lLJC 
,1250 
.1300 

135 G . l i 5  0 
155 0 

.16iO 
170 0 
175 0 

a1850 
e1650 
.Z9JO 

235 0 
.E500 
. z o o 0  
.2J30 

253 0 
. Z J 8 0  
,210 0 

SENSO3 

.0020 
0950 

.S?bG 

e9530 
-9840 

1.01300 
-3840 
e9530 

7340 
7620 

,6820 
,5550 
e4760 
e4450 
13600 
-2540 
,2060 
- 1 5 9 0  
e0950 
*0400 
- 0 2 4 0  
. i l l 0 0  
e0030 
.0220 

0 

0 
0 
0 
0 
0 

J J P I T E R  CHECK OUT C l S E  N O  9 

T V  ENERGY DATA FOR 

SATELLITE 2 O A T A  

UICRONS 
e2500 
e2750 
0 3 0 0 0  
.3250 
- 3 5 0 0  
e3750 
e 4 0 0 0  

425 U 
- 4 5 0 0  
e4750 
.5000 
- 5 2 5 0  
.5533 
- 5 7 5 0  
e6000 
e6250 
-650 0 
- 6 7 5 0  
~ 7 0 0 0  
e7250 
,7500 
~ 7 7 5 0  
m8000 
e 8 2 5 0  
0 8 5 0 0  
‘8750 
.9 000 
e9250 
e950 0 
~ 9 7 5 0  

1.00GO 

SOLAR 

-0204 
e0070 

- 0 5 1 4  
0 9 7 1  

e l 0 9 3  
- 1 1 5 7  
- 1 4 2 9  
e1693 
e2006 
-2044 

1 9 4 2  
- 1 8 5 2  
.1725 

1719 
1666 

e1586 
15 11 
1442 

e1369 
1302 

e1235 
1 1 7 1  

.1107 
1048 
0988 . c939 

.0889 
to862 
.OB35 
- 0 7 5 1  

0 746 

1OPS NA S I T  CAMEdA 

ACSEOO 
045 0 
C50 0 
055 0 
660 0 
G650 
070 0 

a 075 13 

G85 0 
. l Q J O  
,1550 

1130 . LLJO 
125 0 
135 0 
1350 

-145 0 
1550 

,165 0 
s 1 7 0 0  
,1740 
.18JO 
.18SO 
.2930 

245 0 
, 2 0 0 0  
. zoo0  
,2300 
.2050 
.ZOJU 
.21JO 

. oao o 

SENSOR 

.0020 
e 0350 
~ 4 7 6 0  

7620 
r 9 5 3 0  
-9840 

e 9 8 4 0  
- 9 5 3 0  
e7940 
e 7620 
e6820  
e5550 
,4760 
,4450 
- 3 6 0 0  
-2540 
.206G 

1 5 9 0  
,0950 
mO400 

0 2 4 0  
. a 1 0 0  
e3030 . 0220 

0 

1 . O O O G  

0 
0 
0 
0 
0 

F I L T E R  
1.0003 
1.0000 
1.0000 
l . O G J 3  
1.3090 
1. J O O O  
l.JOII0 
1.0000 
1.0000 
l.OdU0 
1.01160 
1 . O O J i l  
1 . 0 J J J  
1.00J5 
1.3000 
1.0000 
1.0003 
1.0000 
1.0050 
l.OOJ5 
1.5035 
1.8000 
1. J J O J  
1.0530 
1.0GJJ 
1.0000 
1 . G O O O  
l . O C O 0  
1.0030 
1 . O O O O  
1.0000 

F I L T E R  
1.0000 
1.00130 
1.0000 
1. 13000 
1.0000 
1.0000 
1.0000 
1.0000 
1.9090 
l . J O J 0  
1 . o c o o  
1.0000 
l . O l ) 0 0  
1.OOJO 
1.0030 
1.0000 
1.0000 
l.JiIO5 
1.0000 
1. 5000 
l . O O J 0  
1.0000 
1.0000 
1.0000 
l .OOJ0  
le3000 
1.0000 
1.0000 
l .OOJ0 
1.0000 
1.0030 

80 w s a c v )  
3.1500UGE-il5 
1.020000E-34 
2.827JOOE-04 
5.8263OOE-JC 
7.104500E-04 
d .  G99 5 OGE-04 

1.354400E-’l3 
1.071 7506-33 

1.7051006-33 

2.039103E-83 

2.07000CL-03 

2.165800E- 03 

2.1903506-53 

2.044UOOE-03 

2.092?60E-J3 

2.1*8750E-J3 

Zs141100E-J3 

2.23510136-33 
2.2559506-03 
2.213450E-03 
2.16125OE-03 
2.lr1780OE-03 
2.04795GE-J3 
3.0 3920OE-53 
a.9146006-53 
1.879000E-03 
1.776000E-03 
1.12400JE-03 
1.711750E-03 
1.64528 JE- 33 
1 e566 bO OE-03 

BO t H / S 3 C M )  

1.020 UOOE- 04 

5.8260006-54 
7.10450OE-04 

1.071750E-O3 
1.354400E-03 

Z.04400UE-53 

2.092760E-93 

2.148750E-53 
2.165 8 0 Ok- 03 
2.141100€-33 
2.19035OE-03 
2.2 3513 OE-03 

3 . i 5 o o o o ~ - a 5  

2 .827000E-04  

d.099000E-04 

1.705150E-33 

2.0 39 LOO€-33 

2 0 7.1 0 G 3 E -  J 3 

2 . 2 5 i 3 9 5 0 ~ - 0 3  
2.2134006-03 
2.1612506-03 
2.107500E-03 
2.0477506-03 
3 0 37 2 0 OE-03 
2.9146006-03 
1.87900OE-03 

1.7240006-d3 
i . 7 7 8 0 0 0 ~ - 0 3  

i . 6 4 5 2 a o ~ - d 3  
1.711.7506-03 

I 5 666 0 OE-03 

&FF( H/SQCW 
0. 
2.04UOGOE-07 
2.68305JE-05 
2.7 7 3 1  76E-54 
5.413bZ9E-04 
7.723347E-04 
1 L54OO2E-03 
1. J 5 4 4  306-03 
1 .677d iJE-03 
1 9 4 7’3 3 2 E- 0 3 
1.613345E-53 
1 59 +683E-03 
1.4 11740E-03 
1 . 1 3 ? 5 5 6 f - 0 3  
l .C31921E-J3 
9.527395E-54 
7.8 3 7 4 2 O E - 0 4  
5. b 77154E-04 
4.65 3 2 3 l E - 5 4  
Je5143O6E-J4 
2.3 531d7E-04 

4 . 9 1 5 3 B C E - 0 5  
3.G34203E-05 

a. 4 3 1 2 0 ~ - 0 5  

P .  7 4 3 a ~ 3 ~ - 0 6  
4.1316dOE-05 
0. 
0. 
0. 
0. 
0. 

BEFF(H/SQCH)  
0. 
2. G 4 0 0  OOE-07 
2.6856 50E-05 
2.773176E-34 
5.4236296-04 
7.713347E-04 
1. L 5 4 0  02E-33 
1 . 3 5 ~ 4 0 O E - 0 3  
1.677318E-03 
1.9 4 7 9 32E- J 3 

1.59+6836-03 
1.61 3 J45E-03 

1.4 1174DE-0 3 
1.19255bE-03 
1 .03J3216-03 
9 .5278956-04 
7. B ~ ~ ~ Z O E - O ~  
5.677154E-J4 
4.65 3 2 3 l E - 3 4  
3. S l 9 3 0 6 E - 0 4  
2 .  C53187E-04 
8.431200E-05 
4.9 I ~ O ~ C E - O ~  
3.G33200E-05 
8.7438 006-56 
4.131600E-05 
0. 
0. 
0 .  
0. 
0. 

A - 102 
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Table A-25 (cont) 
J U P L T C ~  CHECK our CASE NO 9 

T V  ENiKGY DATA FOR TOPS NA S I T  CAEE&A 

SATELLITE 3 DATA 

N l C R 1 ) N j  
-2506 
.275J 

03250 
.35Jir 
-3750 
e4005 
- 4 2 5  0 
,4560 
- 4 7 5 0  
05Guil 
0525u 

550 3 
.575J  
-6  OJG 
a 6 2 5 0  
,650 0 
.675; 
- 7  050 
a7250 
.753 D 
.7755 
,8000 
.a250 
,8500 
- 8 7 5 0  
.900d 
,925U 
, 9 5 5  J 
. 9 7 5 t  

1.ooiJs 

. J C O J  

SOLA% 
aGU7b 

0204 
e0514 
e d 9 7 1  
.lo35 

1 1 5 7  
- 1 4 2 9  
e 1 6 4 3  
.20Bb 
r 2 0 4 4  
- 1 9 4 2  
. 1 8 5 L  

1 7 2 5  
,1715 
.1b6b 
-1585 
-1511 

1 4 4 2  
- 1 3 6 9  
-1322 
a 1 2 3 5  
- 1 1 7 1  
e l l 0 7  

. U J S Y  
0 9 3 9  

.ir854 

.oeb,r 
0835 

. G ? $ I l  
0746 

.id48 

ALdCOO . (1430 . L i d  0 . G55C 
e 6 6 0 G  . Lb5 0 
.070il . (1755 
eb301-I 
at35G 
. i d 3 0  
.155G 
-1130 
.1->00 
.125ii 
.131u 
-1350 
.1455 
155 0 

,365C 
.17dJ  
- 1 7 5 0  
e19JG 
.13iO 
. 2 Y O O  
.iQ50 
. ? O i l  u 
. 2 3 3 0  
.2JI10 . 235 0 
. Z G 3 i !  
.21JO 

SENSO* 

.OOPO 
e J 9 5 0  
e4700 
- 7 6 2 0  
.95 3c 
.9840 

1. J05G 

0 

,9840 
e9530 

- 7 6 2 0  
68 20 

.555(1 
- 4 7 6 0  
.4450 

.7940 

-3bOC 
- 2 5 4 0  . LO oc 
e1590 
.3950 
-540C 
aO24G 
313C 

- 3 0 3 0  
3220 

0 
0 
0 
0 
0 -  

JJPL'IER CHCCK OUT CASE YO 9 

TV-ENSKGY GATA FOR 

S A T E L L I T c  4 DATA 

H I C  RO NS 
e25iJG 

e 3 0 5 5  
e3250 
.355U 
- 3 7 5 0  
e4000 
e4250 
.45UJ 
,4750 
. 5 J b 0  
e5250 
.55LlJ 
.5750 
e 6  O U O  
6 2 5  3 

'65CLI 
- 6 7 5 0  
-70'50 
,7250 
a7500 
,775; 
. 8 0 0 0  
e 8 2 5 5  
8 5 0  J 

,8750 
r9ObJ  
a9255 
, 9 5 0 0  
,9750 

1 r O O G O  

.2750 

SOL A2 
Go70  
0204 

e '5514 
e 5 9 7 1  
e 1 0 3 3  

1 4 2 9  
a 1 6 9 3  
e 2 0 0 6  
- 2 0 4 4  

1 9 4 2  

- 1 1 5 7  

.la52 
-1725 
, 1 7 1 9  

1666 
e1586 
.151l 
- 1 4 4 2  
e 1 3 6 9  

1 3 0 2  
1 2 3 5  

- 1 1 7 1  
. 1 1 0 7  

1 0 4 3  

. 0 9 3 3  
, 6 3 8 9  
,086L 

0835 
e 3 7 9 1  
a t 7 4 6  

. o ~ d a  

lops N a  SIT C A M E S A  

ALYZDO . G45b 
.(15JC 
, 6 5 5  0 
.(15J0 

L65 0 . ti7JO 
.L750 . C53 0 
- 0 5 5  0 
. l J J O  

.113i, 
1 2 5 0  . I Z S L  
1300 
1 3 5  0 
143 LI 

1350 

- 1 5 5  J 
.1550 

1 7 0  0 
-175 G 
.1800 
el850 
- 2 9 3  0 
e 2 9 5 0  
. z o o 0  
. Z U 2 0  
. 2 J J 3  

.208U 
. 210  0 

.za5o 

SEYSO 7 

.OO2O 
, 0 9 5 0  
- 5 7 6 0  

7520 
e9530 
-7840 

1.0050 
- 3 8  4 0  

3530  
7940 

0 

- 7 6 2 0  

- 5 5 5 0  
-6920 

e4760 
e 4 4 5 0  
-360G 
e2540 
- 2 0 6 0  

1590 
, 0 9 5 0  
- 0 4 0 0  
- 0 2 4 0  
.0103 
.DO30 
.0220 

0 
0 
0 
J 
0 

A - IO3 

F I L T E i 7  
i. o a w  
1.3030 
1 . J L I O  
1.0~138 
1.50311 
l.JOO0 
1.0000 
1. O O J J  
1 . 0 0 0 0  
1.00 JO 
1.OJJJ 
1.0005 
1. O O J D  
1.0000 
1 . 0 0 3 3  
1 .0 i ) J J  
1 . 0 0 3 0  
1.OJJJ 
l.OC0J 
1 . a r J d O  
1.UJI)J 
1 . 0 0 0 0  
l .UOJ0 
1. 0550 
1.0035 
1.5030 
1.0000 
1.0005 
1.0505 

1.0000 
i . o u o a  

FILTEX 
1 .ooao  
1.005J  
1. O J O O  
1.0000 
1 . 0 0 0 0  
1.OOJO 
1 . 0 0 0 0  
1. 5035 
l.063d 
1 . 0 G u 3  
i.OGJ0 
l .OG50 
1 . 3 0 J J  
1 .3oo i l  
l.OG00 
1 . 0 0 0 3  
1.0650 
1.5OJO 
1.5309 
1 . 3 0 5 0  
1.0000 
1.0000 
l .ObO0 
1.0000 

1.00JO 
1.0000 
1.0000 
1.0000 
1.0000 
1 . O G G O  

i . a o 5 3  

BO (H/SDCfl) 
1.567125E-05 
5. O ~ C S O U F - J ?  
1.406432E-34 
2.894C35E-34 
3.534489E-04 
4.029252€*04 
3.. 331 35bE-04 
6.733 1 4 0 E - J u  
d.462872E-04 
1.0 16 89 OE- 0 3 
1.0144SLE-03 
1.041148E-03 
1.029825E-33 
1.063003E-03 
1.377485E-33 
1.065197E- 3 3 
1.ORJ938E-33 

1.123778E-33 

1.075225E-33 

1.018955E-C3 

L.111962E-33 

l.lCLl~6E-03 

1.043530E-03 

1.512302E-33 
1.453013E-03 
9 .343  0 5 GE- 34 
d .  8 4555 0 E-04 
8 5 7 6 3  0 JE-C4 
8.515Y56E-u4 
3 135 2 6  YE-04 
7.7 93  3 35E- cs 

a0 ~ H I T Q C M )  
1.779753E-05 
5 - 7 6 3 0  5Ok-05 
1.597255E-34 
3.P3169UE-04 
4.01+942E-04 
4.575935E-04 

7.652360E-34 
9.633815E-04 
1 .15436JE-53  
1 .152031E-93 
1 1 8 3 4  O F - 0 3  
I. 169'2 5 3E-  33 
1 .2140446-  33 
1.223 b 7 7E-J3 
1.259721E-33 
1 2 37387E-0 3 
1.262931E-53 
1 .27625 OE- 3 3  
1 .2505 71E-53 
1.2 2 1  1 O6E-03 

6.055317E-04 

1.1 90907E-23 
1.1570 92E-53 
1 .7  17 i 4 8 E -  53 
1. b 4 6 7 4 q t - 3 3  
1.061 070E-$3 
l.OD457DE-23 
3 .140500E-04  
9 . 6 7 1 5 8 7 ~ - 0 4  

6 8 51 2 9 OE- 54 
3.295 8 3 2 ~ -  a4  

aEFF(n/socni 
0 .  
1. C 1+905E-07 
1.3$6111<-35 
1.3 7 X55E-54 
2.6'33280E-56 
3 83 437dE-Or 
5 .245645E-04 
6.73314JE-3u 
8.347147E-04 

8 .  G 5 + 7 5 1  E-OC 
7.933549E-04 
7. It 234 GbE-04 
5 . 9 3 2 9 6 7 t - 0 4  
5.123831E- 54 
4.74 J 129E- 14 
3 . 9 2  3931E-04 
2 . 8 2 + 3 d 4 E - J 4  
2.31+982E-J4  
1.7 5 3 d 5 5 C -  34 
1. 0 L1*61E-3+ 
4.13.t5 2ZE-3 5 
2.445252E-05 

9,5JJ96ZE-O4 

1.513 GZE-JS 
4.355040E-56 
2.CSSr7l.E-05 
0.  
0. 
0. 
0. 
0. 

BEFF (H/SQCfl.O 
0. 
1.15 26 00E-07 
1.51 7392E-05 
i . s 658 4 4 ~ - 0 4  
3. L53730E-34 
4 r 3 6 3 3 6 b E - 0 4  
5. ¶ 1 3 5 0 1 € - 0 4  
7. t5236GE-34 
9.47 3574E-3'4 
1.13JiaZE-03 
9.147607E-34 
9 .  C 037bbE-04 
7.976331E-04 
6.737743E-2!, 
3.824703E-04 
5.3831261E-34 
4.455392E-54 
3.25 t 5 9 P E - 5 4  
2 . 6 2 4 d  70E-04 
1 . 3 8 3 4 O 3 E - 0 4  
1. ib0C51E-54 
4 .763623E-35 
2.777020E-35 
1 .717148E-05 
4 .  '34 5247:-16 
2.33C.354E-05 
9. 
0.  
0. 
0 .  
0. 
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Table A-25 (cowl) 

ACTUAL P I C T J k  I A T E  (?IC/ 1 4 Y l  i 2 ~ 0 0 0 0 0 0 0 0 E ~ 3 0  
ACTUAL hlJ*JE* 3F P I C l J i E S  = 4 1  

J U P I l c N  Cr( iC< OUT CASE UO 9 

PLOT I I IT t :<VPL = 1 C A L C  S T E r S  = 72J .30YINJTES 
PRNT I N T E ~ J A L  I ~ C A L C  STEPS = 72G.80  ' I INUTES 

& ,  

TInr INTE<VAL For: CCLC~LLTIJ :+S = 725.03 V I N J T C S  

PICTU<(E CALC 
1 
2 
3 
b 
5 
6 
7 
(I 

9 
IO 
11 
12 
13 
1 4  
15 
10 
1 7  
16 
19 
20 
21 
2L 
23 
24 
2 5  
2b 
27 

2 9  
36 
31 
32 
35 
34 
35 
3b 
37 
38 
34 
4 d  
b 1  
b2 
b3 
45 
55 
4b  
b7 

2a 

1 
2 
3 
z 
z 
0 
7 
1 
3 

l u  
11 
1 2  
1 3  
I* 
1 5  
16 
1 7  
16 
13 
2 0  
21 
22 
2 3  
24 
2 5  
2 b  
2 7  

2 9  
53 
31 
3 2  
3 3  
3.1 
3 5  
3 3  
37  
3s 
34 
b J  
4 1  
4 t  
4 3  
4- 
4; 
40 
b 7  

2a 
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b. Output Data - The frame times used were the same as for 
case 8, which used n Pioneer type camera. Table A-26 presents the 
tabular output for the selected frames. 

The graphic output presents closest approach geometry (Fig. 
A-22), TV summaries (Fig. A-23),  and satellite geometry aurmaries 
(Fig. A - 2 4 ) .  
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Table A-26 Case 9 Tabular Output 
J U P I T i K  CM(ECI( U U l  CASE N O  9 

PICTU).IE IWltiJER 5 3 DAYS 0 MXS 9 M I N  T O  ENCOUNT€* 30 2445734.500 

PLANE1 J U P I T E  SATELL I T €  CPLL I 
RANGE (KM, = Z.b6269319E*06 RPNGE (!CHI 1 . 1 9 2 3 3 5 J 7 E I J 6  
CON6 ( U t < )  i 34.10 CONE ( O E i )  46.2d 
CLOCIC (OEG)  = 07.14 
PHASE (0t-i) = 35.63 
D I A M  ( D i 5 )  = 3.07 

CLOCK (OEG) * 30.60  
PHASE ( O E C I  = 126.46  
O I A M  (OEG) = .23 

a E s o L u r x o s  OF PLANET 
CENTEl  = 25.91 KM/PIXEL 
LIHd = 26.62 Kt' /PIXEL 
INSTRJHENT DATA FOR PLANET J U P I T E  

. .  

(PICTI IRE C E N T i R i O  l T '  - .E3 OEG LA! 130.07 OEG LONG 1 

RESOLUTIOd 41 S P E C I F I E D  LOCATION = 25.91 < M I P I X E L  
SMEPI? D U t  TO d E L A T I Y E  VELOCIT IES 10.30  <H/SEC 
SMEAR U U i  TO S I C  ATTIT ' JJE  R4TES 535.114 KH/SEC 
OYJECT MOTION FdO4 ALL iOUACES .Ob <tn 
NUHtlEtt OF P I X E L S  Si lEAhEJ . 0 0 2 3 J  P I X E L S  

EXPOSURE TIME FOK ONE-hALF P I X E L  SHEA2 2 1 . 7 4 1  H I L L I S E C  

EFFECTIVE 2ESOLUTION H I T 4  SHEA'? 
AT SPECIF  I E J  LOC4TION 26.0 K M / P I X C L  
AT SUBSPACECSAFT POINT 26.0 < M I P I X E L  
A T  L Ina  OF T A ~ G C T  BODY 26.7 KM/? IXEL  

- EXPOSUAE T I X E  FUi t  TOPS r l A  S I T  CAZE lA  .loo Y I L L I S E C  
POUC& 3ENSITY = J ERGS/S? C'n/SZC A T  LENS 

EXPOSJRE = 1.7Ll i 'E-03  ERGS/S3 Cr i  
POHrlR DENSITY = L.0449E+01 E R G S I S Q  C.Y/SEC O +  SENSO9 

PERCErlT OF DYNAMIC RANG: = 85.030 
D I G I T A L  NWIdEK OF EXPCS = 217 (OF 2 5 6  LEVELS) 
ONE D I G I T A L  NUtnBE* E!dUALS 7.7812E-05 ERSS/S* l  CM 

NUMEEK OF ?ICTUY<S U I T H  RESOLUTIJN BETTE3 THAN 
R E S O L J I I O N  LEVELS 3CO. J 1 J U . D  5 0 . 0  

PLANET 
S A T E L L I T E  1 
SATELL ITE 2 
SATELLITE 3 
S A T E L L I T E  4 

5.0 5.0 5 .0  
5.0500 5.0000 5 .0000 
5.dUOO 5 .0000  5 . 0 0 0 0  
5.0800 5.OOJO 5 . 0 0 0 0  
5 .0000 5.0000 5.0000 

13.0 

0. 
0. 
0. 
0. 
4 .0550  

KM /PI XEL 

S A T E L L I T E  DATA 

HUM RANGE (KM) PHASE (OEG) CONE (OEG)  CLOCK (OEG) 

1 2.55040788E+05 80.74 91.99 85.76 
2 3.18056131E+Ob 36.97 75.76 87 .45  
3 3.72563611k+65 30.91 81. (12 87.05  
4 1 . 1 9 2 9 9 5 0 7 E + f b  126.46 46.28 90.60 

NUf l  EARTH-SAT-SIC A M  SATELL ITE ANG O I A n  

1 8.07429149E+!Il  
2 9 . 6 9 7 0 6 9 0 2 ~ + 0 1  
3 9. 0910 GG4 3E t 0 1 
4 1.264 6G4 1 5 t +  J 2 

6.7 i 37 D 2 8 3 ~ -  o 2 
5.26019358E-02 
7.84313404E-02 
2.26646818E-01 

RESOLUTION ( i (H /P IX I  DATA F O R  SATELL ITES 
NUfl RES ALONG RADIUS VECTOR 2ES A T  S A T E L L I T E  L I H E  

1 ~ . 8 4 a 7 3 7 m ~ + o i  
2 3.17910131E+01 
3 3.723 08611E+ 0 1  
4 1.19063507EtOl  

2 .85040739EtOl  
3 ~ 1 8 0 5 6 0 3 S E + O l  
3 . 7 2 5 6 3 5 2 3 E t 0 1  
1.192Y9273E*Ol 

SHEAR OAT4 FOB SATELL ITES 
SMEAR UUE T O  ShEAK UUE T O  NUHBtR OF T IHE TO SMEAR 
VEL (l(M/SEC) S/C (KM/SEC) P I X E L S  SMEARED 1 1 2  P I X E L  (SEC) 

i .020793?0E+ 0 1  6.37139128EtOE 2 I 47 172619E-03 2 . 0 2 2  n 77 T B E - O Z  
i . t ~ a ~ ~ ~ i 7 ~ + o i  6.623?4560E+02 i'.lPC1563J4E-!I3 2 . 3 5 7 3 ~ 4 3 5 E - 0 2  
l . J + 1 1 1 5 3 Z E + O l  8.242Y6713cL+ 0 2  2-24 14 6 3  0 4E - 0 3 2 .2362J789E-02 
1.3 75058 % E t  00 Z.108R5749EIO2 1 .7026313dE-03 2.80494235E-02 

VIEW FKOH SPACECRAFT 
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Table A-26 (cont) 

It OAYS 12 HRS 0 H I N  1 3  t N C O U N I E i  J D  2445744.000 

P L A X t f  JUPITE S A T E L L I T E  C A L L I  
RANGi  (KRI 4 . 1 9 i d L L C b E + J b  R A N X  (KH) = 5.93824dSZEtJb 
CONc ( U E G I  = 1G3.04 CONE ( O E C )  = 111.53 
CLOC< ( O t ; I  = &7.5' CLOCC (DEG) = 56.81 
p i i a s i  ( D C ~ I  = 08.54 PHASE ( D E ~ ~ l  = 60.25 
OIAH ( O E G )  = 1.95 D I A n  (DEG) = .05 

RESOLJl IOd OF PLANET 
CENTEit = 41.21 KN/P IXEL  
L I P d  = 41.92 K t ' / F I I E L  
I N S I R J n + i h T  J P I A  FOP PLI' IET J U P I T E  (PICTURE CENTEREO AT -1.51 OEG L I T  90.67 DEG LONG ) 

WSOLL~TIO~.I A T  SPE:IFIE.'I L o c a r I o v  = 41.21 KMIPIXEL 
SHEA2 3UL T O  d i L 4 T I V i  V:LOCITIE; 11.15 <!l/SEC 
SME43 3 U t  T O  b /C  ATTITUJE RATES 1131.46 <M/SEC 
O B J ~ C I  MOTION FYU ALL S C U ~ J E S  .11 KH 
NUMSi<  OF P I X i L S  SMEAR51 . U U ? 7 1  P I I E L S  

fXPOS; l< i  T I H C  FOd ONt-HaLF P I X E L  SHEAR 18.453 H I L L I S E C  

EFFECTIVE d i S J L U T I 3 N  H I 1 4  SHEAR 
AT S P c G I F I E J  LUCLTIUI' I  4 1 . 3  < M I P I X E L  
A I  SU-JbPAi tCRPFT P d I l i T  41.2 L M / ? I X E L  
AT L I . 4 d  OF IPdGET 8 O G Y  42.0 <M/P IXEL  

EXP03UIE  I I Y Z  F O i  TOPS N P  S I T  CAMESA 
P O H ~ K  UEEiS I IY  = G E R G S I S J  CY/SZC 4 T  LENS 
POWiK D € r i S I T Y  = 1.5544+01 E<IGS/Sd Cr/S:C 94 SENSOR 
EXPOSULE = 1.5349:-53 EQGS/S3 2% 

NUH3Ed OF r ' ICT3dES H I T H  ICSOLUTI3N h I l T E i  THlN 
KESOLUIIO.1 L L V L L S  3 G J . C  1OL.J 

PLANSr  
SATELL ITE i 
S A T E L L I T €  2 
SPTEL,ITt 3 
S 4 T E L L I T i  4 

2 4 .  D 24.0 
2 4 . 0 5 0 0  24.5830 
2 4 .  b 0 u G 24.00 J O  
2 4 . G 3 0 0  2*.00;13 
2 4 . i l J O J  24.0UJO 

SATELL ITE J A T 4  

.lOC M I L L I S E C  

NUM RANGC (Kw) '  PHASE 

1 3.77235651EtC5 68.55 
2 3.515CrC33t+06 68.44 
3 4.33942S97EtG5 54.27 
Y 5.93a24352EtL5 50 -25 

NJM E A RI H- S 4 1  - S I  C 4 NG 

1 6.85627840Et01 
2 6.84429485E t 0 1 
3 5.427 0 4 9 ~ a i  t c 1 
4 6.02534C73EtGl 

RESOLJT10.4 ( < M / P I X )  D A T G  FO< S A T E L L I T E S  
NUH R r S  ALONG XAUIUS VECTO3 

1 3.77128&51<+@1 
2 3.51358G93E+Ll 
3 4.335d7397ElOl 
4 5.3358&6525+01 

SMEIt? J A T A  FOR S4TCLL ITCS 

5 0 . 9  

24.G 
24.0000. 
24.0000 
2O.OGOJ 
14.0500 

13.0 

0. 
0. 
0. 
0. 
4.0000 

KH / P I X E L  

CONE (DEG) CLOCK ( X C )  

163.02 87.70 
103.14 87.84 
117.31 86 99 
111.33 86.81 

S I T E L L I T E  ANG 0 1 4 s  

5.07209425E-02 
4.75 965 10 05-02 
6.73350933E-02 
4.55413831E-02 

RES A T  S A T E L L I T E  L I Y B  

3.77235514EtOl 
3.51504063E+Ol 
4 33 942322 E t  0 1 
5.93824805EtrJl 

T I M E  10  SMEAR s w a x  UJE T O  NU*$ldE< OF SMEAR JUC T O  
VEL (LV /SCCl  S / C  (<M/SECI P I X E L S  SMEBREO 1/2 P I X E L  (SEC) 

1.5315573GEtOi l . J l b 4  I25YEt03 2.667346JCE-03 i.a7410034~-0z 
1.212441~1Et01 9 .484ZJblSEtClZ 2.67671026E-03 1.8679a460E-52 

1.71519J14E-JZ 4.51957YJlE+~O l . I b 1 7 3 6 L i E t J 3  
9.4~1638 3 7 E t l i D  1.6774300JE~D3 2.83549729E-03 1.7 b 3 3 5'3 12E - 02 

2 . 7 1 5 1 4 0 5 Y E - 3 3  

YIEH FRUM S P 4 t i C Y L F  T 
LA1 -2 , LONG 167 N O T  V I S I R L E  
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Table A-26 (cont) 

JUP l lE t?  c w x  OUT C A S E  r m  9 

PZCfUdE NUHdER 13 

P L l N E T  J U P I T E  
RANGE ( K f l )  3.94298327€+06 
CON€. ( D i i )  94 .37  
CLOCK ( O E i t  = 87.31 
PHASE   DE^) = 7 7 . w  
D I M  (OEG1 = 2.07 

RESOLUTIOr4 OF PLANET 
CENTER = 38.72 K W P I X E L  
L f H p  = 39.42 <l'/PIX(EL 
INSTRURENT OATA FOR P L A N t T  J ' JP ITE  

7 OAYS 0 HRS 0 M f N  TO ENCOUNlER 

B L T E L L I T E  C A L L I  
R A N X  IKM) 4.61086523E+56 
CONE (DE;) f 70.44 
CLOCK IDEG) = 88.12 
P n A 3 E  (JEGI  = 101.75 
OXAH (DE;) = - 0 6  

J O  2445738.SOO 

(PICTURE CENTEREU AT -1.22 DEG L A 1  229.60 OEG LONG ) 

RESO,JTIOr4 AT S P E C I F I F D  LOCATIOX = 38.72 K W P I X E L  
SHEA3 OUE T O  RELATIVE VELOCIT IES 1 1 . 0 7  KH/SEC 
SHEAR DUC 10 S/t A T T I T J J t  RATES 371.85  <f'l/SEC 
OBJECT H O T I O r (  FeOY ALL SOUPCES .ill .tn 
NUHJE.Z OF P i X E L S  SMEASEJ 0 0 2 5 3  P I X E L S  

EXPOSUiZE T I H E  FOR ONE-HALF P I X E L  SHEAR 19.762 H I L L I S E C  

EFFECTIVE ~ESOLUTION wIrr( SMEAS 
A T  SPCCIFIED LOCPTION 38.5  < t l l P I X E L  
AT SU.?SPICEC<AFT POIEiT 3 8 . 3  <H/P IXEL  
AT L I H 8  OF TA2GEI  BODY 39 .5  K H l P I X E L  

EXPOSUliE 7 1 H E  FOZ TOPS NA SIT CAMERA - .loo f l I L L I S E C  
POWER DENSITY = 0 ERGS/S2 CMISEC A T  LENS 

EXPOSJRE = l . b l 5 1 i - 0 3  EKGS/Stl CM 
POKER o E r 4 s i I r r  = i . 6 ; 5 1 ~ + i i  Z S G S I S ~  C Y ~ S E C  0 4  sEt4soR 

PfRCErdT OF OYNAHIC RANGE = 83.676 
D I G I T A L  NJYBER OF EXPOS = 206 (OF 256 LEVELS)  
ON€ D I G I T 9 L  NUHUES EUUALS 7.781LE-Dj ER.;SISa CH 

NUHBE4 OF PICTURES X I T n  2ESOLUTION BCTTEa THAN 
FESOLUI ION LEVELS 3 6 3 . 0  100.0 50.0 18. 0 K H l P I X f L  

PLANET 1 3 . 0  13.0 1 3 . 0  0. 
SATELL ITE 1 13.0500 1J.OOJO 13.0000 0. 
S A T E L L I T E  2 1 3 . 0 0 0 0  13.0000 13.0000 0. 
S A T E L L I T E  3 1 3 . 0 3 0 0  13 .0053 13 .0000 0. 
SATELL ITC 4 1 3 . 0 0 0 0  1 3 . 5 0 5 0  13.0000 4.0000 

SATELL ITE DATA 

NUK RANGE (Kf l )  PHASE (DEG) CONE (DEG) CLOCK (DEG) 

1 3.58308793Et t i5  74.5Q 91-69 1 7 - 3 1  
2 4 . 6 0 1 6 1 6 8 7 E t 0 6  79.07 93.12 1 7 - 1 9  
3 2.87364462E+C6 78.66 93.53 '57 .71  
6 4.61086320EtE6 101.75 70.44 88.12 

NUK EARIH-SAT-S/  C 'AN6 

1 7 ~ 4 5 9 P l 1 6 5 E t O l  
2 7.90687476EtOl  
3 7.8656514ZE101 
4 1.01749057Ct02  

S A T E L L I T E  ANG D I A H  

S.34086559E-02 
3.63575855E-02 
1 . 0 1  665652E-01 
5.86519442E-02 

RESOLUTION ( K M l P I X )  OAT% f O R  SATELL ITES 
NUH R E S  ALONG R A D I U S  VECTOR RES AT S A T E L L I T E  L I M S  

1 3.58141793Et01  
2 4.60015687Et01  
3 2 . 8 7 1 0 9 4 € 3 f + 0 1  
4 4 ~ 6 0 8 5 0 3 t O E + O l  

3 .58308754EtOl  
4.60 1 6 1 6 6 4 E t 0 1  
2.87364349E+Ol 
1 .61086259EtOl  

SHEAR DATA FOR SATELL ITES 
SflEAR DUE. TO SHEPR DJE T O  N U f l B i R  OF TIHE T O  S M A R  
VEL (r ;H/SiC)  S/C (KHISEC)  P I X E L S  SHEARED l/Z P I X E L  (SEC) 

1.3183618GEt01 9.24994799:to2 2.55 760677E-0 3 1.354 95260E-02 
1.5390521bE+Gl i . i 4 i 2 s a z 9 c t o 3  2 . 5 0 4 5 0 1 4 0 E - 0 3  1 .99640535E-52  
9 . 2 3 0 ~ 3 4 4 1 E t J O  7 .18333745Et  02 2.4795611LE-3 3 Z.OlL4B589E-02 
6.66490743EtOO 9 . 1 5 5 7 3 7 8 4 t t 0 2  1.99941256E-03 2.506 7 3 4 5 1 E - 0 2  

VIEW FROti SPACECRAFT 
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Table A-26 (cont) 
& P l T L h  C.IL_CI( OUT CASF NO 3 

P I C I J 4 L  NUHr(tH 33 17 JPYS 0 Has 0 f l I Y  TO EUCilUNTEr? J O  2445743.500 

R L S U L J I I O J  UP PLAdET 
CENTf.4 1: 31.56 <f l /FI . (EL 
L I f l D  = 32.27 K M l P I I E L  
1 N S T ~ J ~ ' E N T  OPTA FJH P L U E T  J U P I T E  ( P I C T J R L  CENTtREO AT -1.77 OEG L I T  110.10 DEG LONG I 

RESULUTICN AT SPECIFIEi3 L 3 C 4 T I O Y  = 31.56  K N l P I X E L  
SHEA< uuc' To r ( i L A T I 6 t  J L J C I I I E S  10.71 <(n/SEC 
SHEA2 JUS T O  S / i  A T T I T U J E  Y i T E S  837.75  < H / i C C  
JRJiCT H O T I O N  F d J U  ALL ;0i~t?$ES - 3 9  <H 
N W d c d  OF P I X i L S  SHtAPCEJ . uOL97 Z I X E L S  

EXPOSU3i  T I M  FOe ONE-HALF P I X E L  SHEA3 17 .449 M I L L I S E C  

EFFECTIVE IESdLUTXOi l  H I T H  SHEAR 
AT SP'iCIFIiO LOCATION 31.7 <M/?IXCL 
AT ;UJiPBSCC<PFT P O I N l  31.7 K H / P I I E L  
AT Lla$ OF TA.ILET 3OUY 32.4 I ( f l /PIXEL 

- EXPOSJt?E T I 3 S  FOY T O P S  14). SIT CP;IEYA -100 H I L L I S E C  
POMt.( DENSITY 0 ESGPISa CH/S.IC A T  LENS 
POUcR JENaITY = 1 . 4 4 d ? E t i I l  ERGS/SJ CE/SEC O Y  SENSOR 
EXPOSURE = 1.4487E-C3 ERGS/SP ZM 

PERCEr4T OF J Y t I A M I $  RANGE = ,72 .323  
D I G I I A L  HdEIJEil CF EXPOS = 1 8 5  (OF 256 LE' IELS1 
@NE J l G I T P L  NUHOE* EQUALS 7.7JlZE-C6 ES;S/SA CM 

- 
NUMBER O F  PICTLId(ES M I T h  <ESOLUTION BETTE< THAN 
w s o u r x u t t  LEVELS 3 ~ 0 . c  120.0  50.0 13.0 Kf l /P IXEL  

PLPNET 33.0 33.0 33.0 0. . 0. 
= 0. 

SBTZLLITC'  1 33.0500 33.0CJil 33.0000 
SPTELL ITE 2 33 .0350 33. C O O 0  33.0005 
SATELL ITE 3 JJ.OJ0U 33.5000 29.3030 a. 
S A T C L L I T E  4 33.  o o a o  3 3 . 0 0 0 3  20.OG00 4.0000 

SATELL ITE O A I A  

HUH RANGE (<HI PHASE (CEG) CONE (OECI CLOCK (JEG) 

1 3.64862320E*C6 58.43 112 .77  87.42 
2 3.23775387Et66  7 1 . 0 1  llJO.18 63.15 
3 3.351U823ZE+fiO 71 .81  99.39 87.79 
4 2 . 9 3 G r u 7 9 2 E t t 6  24.45 1 ~ 6 . ~ 0  8 6 . 8 i  

NVW EAi?TH-SAT-S/ C Ai4G S A T 5 L L I T E  P N G  D I P *  

1 5 .  S ~ Z B C ~ O Y - ~  e o 1  
2 7.1013E,b¶lE t o 1  
3 7 .18557575ElOl  
4 2.4399949ZEtOl  

R E S O L L l l I O N  (?Efl/PIX) OAT4 FO1 SATELL ITES 
NUfl RES ALONG kAOIUS VECTOR *E S 

1 3 . 6 4 6 9 5 3 i 3 E t O l  
z 3.23629U87Et 01 
3 3 . 9 4 3 5 3 2 3 2 E t 0 1  
4 2.9880 87 92: t 0 1 

5.24433486E-02 
5.167Z3Od¶E-02 
7.29565699E-02 
9.04333111E-02 

AT S A T E L L I T E  L I M B  

3.64962282EtOl  
3 .23775954EtOl  
3 .9510515GEt01 
Z.990C4699Et01 

SflEArl DATA F O d  S A T E L L I T E S  
SMEAR L l U i  10 S t 5 4 2  OUE TJ NUHaER OF T I M E  T O  SHEPR 
VCL ( I (H /S iC)  s/c ( K W S E C )  P I X E L S  SHEAi:EO i / 2  P I X E L  (SECf 

1.918b2732E*01 1 .54065414Et03  2.383531ZZE-33 1.7327?,319E-02 
2 . 8 3 r 7 2 2 * U E +  J O  B . S 6 B 1 3 9 % 6 E t  02 2 .65424261E-J3  1 .88377655E-32 

t . 8 9 ;  3 3 3 3 Z E - 0 Z  1.S37G631Gfi 0 3  2.64 220573E-0 3 9 -13 3624 J;E+ J 0 
5 . 4 4 1 1 1 3 3 G C t G d  B.Y374*5¶3E+ 0 2  3.OJd7G4OlE-lI3 1 .66627564E-02 

VIEM F R J H  i P A i E C R d F T  
LA1 -2 , L O N G  1 4 7  NOT L ' I P I D L E  
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P I C l U d c  N3fltlEA 4 1  

PL ANt I JUPITE 
RANbC I K H I  = 6 .2447ZJ i3E+05 
CONE L O € & )  = 155.15 
CLOClC IDEC) = 87.34 
PHASE ( O t i i )  = 15.25 
OIAf l  (OEG) = 13.13 

2 1  OAYS 0 HRS 0 H I N  TO ENCOUNTER 

5ATELLITE CALLI 
RANGE (<MI = 1.32373119E+36 
CONE I D i G I  = 53.61 
CLOCK (OE;) = 264.311 
PHASE ( O t C )  = 130.33 
O I A W  ( O E i l  = .20 

J D  2C45752.500 

W s o L u r I o N  OF PLANET 

m a  = 6.20  w / P I X E L  
CENrER 5.53 KH/PIXEL 

INSlRtJ.'(ENT DATA FOR PLPYET JUPITE (PIC1J;IE 'SENTERE0 A I  -2 .21  OEG LA1 Zb2.73 OEG LONG 1 

RESOLUTIOi4 A T  S P E C I F I t U  LOCATIO3 = 5.53 lCY/PIXEL 
SHEAR U J t  T O  r( iLAT1VE VELOCfTIES 2.61 <fl/SEC 
SMEAR DUE T O  S I C  ATTITJJE RATES 160.56 lCH/SEC 
OBJECT flOTION F 2 O f l  ALL 5OUSCES .oz <M 
NUIIdEI OF PIXELS SHEARE9 - 0 0 2 9 3  PIXELS 

EXPOiUdt TLME FOK ONE-HALF P I X E L  SMEAR 17.066 H I L L I S E C  

EFFECTIVE dEjOLUTION H I T 4  SHEAR 
A T  SPECIFIS0 LOCdr IOt i  5.5 KH/PIXEL 
AT SU3SPACECRAFI DOIttT 5.5 KHIPIXEL 
AT LI f l tJ OF TPQGET BODY 6.2 KM/PIXCL 

EXPOSU?E 1LUE FOS TOPS M A  S I T  CAHERA - , 1 0 0  H I L L I S E C  
POWEK UENSITY = 0 ERGS/S ' l  CHlSEC A T  LEYS 
POWLR DENSITY 1 . 0 1 3 3 E + O I  ERGS/SP C Y / S E C  OY SENSOR 
EXPOSJRE = 1.0132E-03 EdGS/SO C t i  

NUMBER OF PICTUMES HITH t(ESOLUTI0N EElTER THAN 
RESOLcJTIO1 LEVELS 300.0 1 J J . 3  50.0 

PLANE1 
S A T E L L I T i  1 
SATELLITC 2 

SATELLITE 4 
S A T ~ L L I T E  3 

*l.G 4 1 . 0  41.0 
* l . G J O O  4 1 . 0 J J l J  41.0005 
41 .0500  4 1 .  41.0080 
41.0JOO 41.90iIO 37.OGOO 
41.00D0 41 0 0 3 0  28.0000 

13.0 KH/PIXEC 

1.0 
1.0000 
3.0000 
0. 
7.0000 

SATELLITE DATA 

NUfl RAIJGE ( K H l  PHASE I O E 3 1  CONE (OEG) CLOCK (OEC) 

1 3.29926477Et05 6.71 177.56 70.52 
2 8.8608881bEtG5 63.83 107.16 87.92 
3 1.11144736Et06 54.53 134.42 267.4C 
4 1.32873119Et66 135.39 56.61 264.36 

NUfl EARTH-SAT-SIC bNG SATELLITE A N G  OIAH 

I 6.7106937dE+OO 
2 6.3842079OEt 0 1  
3 5 . 4 5 7 6 9 7 W i  + O  1 
s 1.3037526%+02 

2.05735319E-01 
1 . 8 8 8 1 t 4 9 3 E - 0 1  
2.62908297E-01 
2.03529570E-01 

RESOLUTION ( K f l I P I X )  DATA F O 2  SATELLITES 
NUfl RrlS ALONG RAOIUj VECTOR YES A T  SATELLITE L I H 3  

1 9.28256477E*00 
2 8.846288l iE+OO 

4 1 .32637119E+Ol  
3 1. io a 897 36; + o i 

9.29924977E t 00 
8.86097613E+OO 
1.11144443E+01 
1.32872YlOE+01 

SMEAR OATA FOR SAlELLITES 
SHEAR DUE T O  S H E i R  OJE 10 t4UflBER OF 
VEL lI(f l/SEC) S / C  (Kfl/SECl P I X E L S  SflEAeED 1 1 2  P I X E L  (SEC) 

2.9617677YE+01 2.3561YlO3E+J2 2.75'382161E-03 1.81171130E-02 
4.76 i16831€+00 2.4547'3165Et42 2.81342072E-03 1.777 13598E-02 
2 . 7 J + L J l l 3 E t 0 1  1.6533CCl5E+J2 1.¶178230OE-O 3 2.60712276E-02 
6 . 6 6 2 3 4 7 3 i E r 0 0  3 .9OZOSs70E+02  2 .  3 7 4 3 6 7 3 2 t - 0 3  1.68102977E-02 

TIflE T O  SHEAR 

VIEW FRJfl SPAiECRAFT 
LA1 1 LOHG 1 5 2  NOT V I S I B L E  
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a rim, cmr wu icy1 1 

Fig. A-22 Scenes Before and After Closest Approach 
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Fig. A-23 TV Smarler 

A-112 



.- 

A 

t 

Fig. A-23 (cont) 
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Fig. A-23 (concl) 
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- -7  - 
5.  Case 10 

a. Input Data - This case is a Jupiter orbital mission that 
exercises the particle and field instrument subroutine. The in- 
put tabular listing and additional instrument values are given 
in Table A-27. 
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Table A - 2 7 ,  Case 10 Input L i s t i n g  and Instrument Values 

2 
3 
4 
6 
7 
a 
9 

22 
6 1  
62 
b3 
69 

82 
8 6  
90 
9u 

a i  

JUPLTtK CHECK OUT CASC NO 10 

5.0005500 PLANET 

i i C O ? t I l . O O  DATE 
1 . 0 3 J O O O O t + U l  
2.2550000 STATE1 

IU.6d00U0 STATE5 
210.031300 I N i T I d  

4 .03 t1~uao SPTEL 

59.u840ao s r n w  

0. TSTAH 
i .ousauoo TSTOP 

z.ouaou5o CPLCST 
30 .00000U STINST 

3 . 0 0 5 0 0 5 0  D P L O l  
. 1.UOOJOOO J?<NT 
IS -0 0 0 0 0  0 
1113111.0 

SAT RNG 

JUP1TC.R CHECK OUT CASE NO 1 U  

f P  CHARAGTL2ISTICS fOe f I L L D S  AND PARTICLE INSTRUIIENI 

6 
7 
8 
9 

1 0  

= 5.1bU00300E+Ol 
= 6 . 5 8 0 U 0 9 0 0 € + 0 1  
= 8.00.3J0000it01 
= l.JOUJOJ3UEt02 
= 2.000dOJ.2OE-06 

PERIAPSIS bTPTE VECTOR 
-1.55815095~t05 - C . O J O ~ L Z ~ ~ E + O ~  

9.75526.352ttJO -3 .77127648€+01 
VIEW FRON INPUT VIYHPOI:+I  
VIEW FgGrt INPUT V I t W P i f l N T  

JUPITLR CHtClC OUT CASE NO 10 

XZ(1) VALUES It4 STOAASE 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
2 9  
31 
33 
3 5  
37 
39 
4 1  
1 3  
4 5  
47 
49 
51 
5 3  
5 5  
5 7  
59 
61 
6 3  
6 5  
67 
69 
71 
73 
7 5  
77 
79 
8i 
03 
85 
87 
89 
91 
93 
95 

0 
1 
0 
1 
I 
0 
U 
0 
0 

0 
0 
0 
u 
0 
0 
0 
0 
0 
0 
U 
U 
0 
0 
0 
0 
0 
U 
0 
0 
1 
1 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

a 

a. 
1.0000JJUOOCEtUO 
0. 
2 . 2 5 5 0 0 0 0 3 5 0 ~ t 0 0  
7.066UOOOU0UEt31 
0. 
0. 

0. 
0. 
0. 

3 . 0 ~ ~ 0 u o ~ o ~ o t t 0 0  

0. 

0. 
-7 .1738305517Et51 

0. 
0. 
0. 
0. 
0. 
0 .  
0. 

0. 
0. 
0.  
0. 
0. 
0. 
0. 
0.  
0 .  

0. 
0 .  

a. 

~ . o o o o o ~ o o a o ~ + o i  

2.00~0000000~t00 
a. 
0. 
0.  
0. 
0. 

0. 
0. 
0. 
0.  
0. 
0. 
0. 

3.oo11oaooooo~+oo 

2 
4 
6 
8 

10 
12 
14 
1 6  
16 
2 0  
22 
2 4  
2 6  
28 
30 
5 2  
3 4  
36 
38  
4 0  
4 2  
14 
4 6  
48 
5 0  
52 
5 4  
56  
5 8  
6 0  
62 
6 4  
6 6  
6 8  
70 
72 
7 4  
7 6  
78 
8 0  
6 2  
84 
86 
6 8  
90 
9 2  
9 1  
9 6  

1 
1 
1 
1 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
U 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
1 
0 
0 
Q 

a 

a 

5.00UOJJOOOOE+O5 
8.4020133000tt05 
1.0 Jil 00 it .I 32 u i  t 0 1 
5.988400UOUOEt01 
0. 
0. 
0. 
0. 
0.  
0. 
2 . 1 0 0 0 0 0 3 0 0 0 E + 0 2  

-7.1738305547Et57 
0. 
0. 
0. 
0. 
0. 
0.  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0.  
0. 
0. 
0. 
0. 

0.  
0. 
0. 
0. 
0.  
0. 
0.  
0. 
0. 

0. 
1.5000D013000E+Ol 
0.  
1.llllllOOOOEtOb 
0 .  
0. 
0. 

1 . 0 0 0 0 0 0 0 0 0 0 ~ 4 0 0  

i.oooaaoooooE+oo 
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b. Output Data - Outputs are trajectory trace, showing bow 
shock and magnetopause input locations (Fig. A-25), dipole magnetic 
field lines for an input surface strength and magnetic pole tilt 
(Fig. A-26),  minimum detectivity versus distance (Fig. A-271 ,  and 
cone and clock angles versus time to look down the field line vec- 
tor (Fig. A-28) 

Fig .  A-25 Bow Shoclc a n d  M a g n e t o p a u s e  I n p u t  Locat ions  
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Fig. A-26 Dipole Magnetic Field. 

U 

Fig. A-27 tfininum Detectivi ty 
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Fig. A-28 Cone and Clock Angles 
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APPENDIX B 

COt4PUTER PROGRAM CARD L I S T I N G  
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

. -18 
19 
20 
21 
2 2  
e3 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
91 
42 
(13 
4u 
95 
46 
97 
48 
99 
50 
51 
52 
53 
59 
55 
36 
57 
58 
59 
6 0  
61 
62 
63 
6V 
65 
66 
67 
6% 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
81, 
85 
66 
8? 
88 
89 
90 
91 
92 
93 
94 
95 

! 

C 
C 
C 
1000 

C 

COM~ON/FLAGS/IFLT,IFLDLVIFLPR 
CONHON/TCONS/TCONS(?n0) 
COMWOV /TRA/T~ACEID(I~'WYA(~~I 
COIIUON/XZ/XZ(97lrIX26 /VbQ/VnQ(97) 
COCMON/FLYBY/OU'4I (61  rX( 3 )  r D W 2  (91 
DATA C/-.O6034330r.23724160~-.96957Y49/ 
FLAG(AIBI=AYoD(ADBI 

fNITIALfZ1TION AND ONE TIWE CALCULITIONS 

CONTIFIUE 
REWIND 13 
REWIND 8 
REWIND 9 
R E W I W  10 
REWIND 11 
REWIND 12 
RPD=3.14159/180.0 
I=l 

NREc=l 
NCE=O 
IFLSTZO 
CALL PLANET(SHNOTRA1 
CALL INPUTCNP) 
IFlXZ(85l~NE.01 IFLST=L 
DATE=XZ(uI 
IP=xz (2 I 
NSC=XZ(lel 
C4LL CPLAFlNI I D 1  
CALL SCPOT(ROTW1 

C RETRIEVE INSTRUMENT CHARACTERISTICS 
C 

INST=l 
IF(ITESTl221.ME.O) INST=XZ(221+0.01 
INSTR=INST/100 t 1 
GO TO (10~1:~12r13~14)rIEISTR 

GO TO 20 

GO TO 20 

GO TO 20 

GO TO 20 

10 CALL NnCHARI INSTI 

11 CALL TVCHAR(INST1 

12 CALL FPCHAR(INST1 

13 CALL IRCHAR(INST1 

1Y CALL UVCHAR(INST1 
C 
C SET UP TIME SEQIIENCING FOR CALCULATIOYS 
C 

20 CONTINUE 
2 

C 
C 
C 

5 

IF(DATE.GE.01 CALL C A L N D R ( J D F I ~ H J ~ ~ D A T E ~ ~ H C A L ~ ~ )  
fF(DATE.LT.0) C4LL CAtNOR(JDEr2HJn.-~ATE~5HYODJD) 
1x26 = XZ(61 + .4 
CALL O*BIN(XZ(7IrIXZ61 
SAVEZJDV 
JDV=JDE 
CALL PSATP 
JDV=JDE 
IF('INSTR.EQ.3) CALL FIELDS 
JDWSAVE 
IF(INSTR.EQ.31 GO TO 800 
CALL TCON(NP1 
INfPLrl 
I W P R =  I 
IF(ITEST(Rll.EQ.1) INTPL=XZ(411 
IF(ITEST(82l.EQ.11 INTPRZXZ(321 
RAPERZQPL(IP1 
IF(ITEST(R5I~EQ.ll CALL PS~ONS(RAPERV~HRADIUSIIVSIIP) 
NPCZP(391 

START LOOP 

JDV=JDE+TCONS(Il 
1vs-xz (31 
IFLPLZO 
IFLPRZO 
I F ~ ~ F L O A T ~ ~ I ~ I l ~ I ~ ~ T ~ L l ~ ~ F Q ~ ~ F L O A T ~ l l - l ~ ~ l / F L ~ ~ T ~ l ~ ~ T P L l ~  IFLPLZl 
I F ~ ~ F L 6 A T ~ ~ I - 1 l / I ! ~ T P R ) ) . F O ~ ~ F L ~ ~ T ~ ~ ~ - l ~ ~ l / ~ L O ~ T ~ I ~ I T P R ~ l  IFLPQ-1 
CALL T C O N V ( T T r 3 H S E C e T C O N S ( l ) ~ 3 ~ D A Y )  
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96 
97 
98 
99 

t o o  
101 
102 
103 
10Q 
105 
106 
107 
108 
109 

’ 110 
111 
112 
113 
114 
I15 
116 

118 
119 
120 
121 
122 
123 
12v 
125 
126 
127 
128 
129 
150 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
1v2 
143 
144 
145 
146 
147 
198 
149 
150 
151 
152 
153 
1% 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
?87 
188 
1B9 
190 
191 

117 

CALL PLPOS(XP*J~VIIP) 

CALL OPBIN(XZ(71~IXZ61 
8 IF(IVS.GT.0) CALL PLASAl(XSAT,JDV,IVS1IP~ 

CALL ORBPOS(YeTT1 
CALL VEQUAL(XN*X) 
TX=TT/R6400. 
IPCN= 1-1 1 *NPC+ 1 
TMAGX=ABSV(X) 
TANGLE=ASIN(Q4P~R/TuAGX~*RPD 
IF(ITEST(83l.EQ.l.AND.T~AGX.~T.XZ(RJ)) 50 TO 102 
IF(ITEST(891~EQ.1.AND~~ANGL~LT.XZ~841) GO TO 102 
GO TO 50 

102 IFLPL = 0 
IFLPR = 0 
CALL V C O ~ f l I S ~ X ~ ~ ~ l ~ O ~ X * ~ l ~ ~ ~  

50 CONTINUE -. 

CALL CACL 
GO TO (80n~210~220,230~200I,1NSTR 

210 CONTINUE 
C 
C TV ROUTINES 
C 
C IF(IFLPL.EQ.1) CALL PIC2lP(49)rP(45)) 

CALL RSSO(UHCALC1 
CALL SI”EAR(4HCALCl 
CALL MRLC(UHCALC) 
GO TO 290 

220 CONTINUE 
C 
C FP ROUTINES 
C 

GO TO 290 
230 CONTINUE 

C 
C IR ROUTINES 
C 

GO TO 290 
240 CONTINUE 

C 
C UV ROUTINES 
C 

290 CONTIHUE 
CALL OTJU(4HCALC) 
IF(IFLPR.EQ.1) CALL OUTS 

NREC=NREC+l 
IF(I.LT.kP+l) GO TO 5 

1=1+1 

C 
C END LOOP 

EYD FILE 13 
END FILE 12 
END FILE 11 
END FILE 10 
END FILE 9 
END FILE 8 ,. c 
ZOUT=XZI90) 
I F ( F L A G ( Z O U T ~ l O . l ~ G T . 0 . )  CALL GEOPLT 
CALL ADV 
GO TO ~ 8 0 0 r 3 i 0 ~ ~ 2 n ~ 3 3 0 ~ 3 ~ 0 ~ ~ I ~ ~ s T R  

310 CONTINUE 
C 
C TV ROUTINES 
C 

~F~FLAG~ZOUT~lOO.).GE~10~) CALL RESO(UHPL0T) 
1 F ~ F L A G ( Z O U T ~ 1 0 0 0 . ) ~ G E . 1 0 0 . )  CALL WEAR(WPL0T) 
GO TO 390 

320 CONTINUE 
C 
C FP ROUTINES 
C 

GO TO 390 
330 CONTINUE 

C 
C 1R ROUTINES 
C 

GO TO 390 
340 CONTINUE 

C 
C UV ROUTINES 
C 

390 CONTINUE 
000.) CALL YRL IF(FLPG(ZOUT~1000 ( WPLOT) 

IF(FLAG(ZOUT~10~00C l.&E.10@nO.l CALL OTJAZ~UHPLOT) 
I F ~ F L A G ~ Z O U T ~ 1 0 0 0 0 0 0 . ) . 6 E . 1 0 0 0 0 0 . ~  CALL OTPLT 

IF(ITEST(96).EQ,OI GO TO 1 r ) C O  
IF(XZ(96l.EQ.0.01 GO TO 1000 
IF(XZ(96l.NE.1.01 CALL STERH 
DO 2000 1=1#96 
ITEST(Il=O 
X Z (  I)=o.o 
IFLSTZO 
NSC=O 

800 CONTINUE 

2000 CONTINUE 
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192 NCR=O 
193 NCOOEZO 
199 m i = o  
195 XFLPL=l 
196 XFLPRZI 
197 GO TO 1000 
198 900 FOR'-'AT(3E25.R) 
199 END 

. QPRT 6T.ClCL 

M4RTIN*GT.CACL 
I 
2 
5 
5 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
29 
25 
26 
27 
28 
29 
30 
31 
3 2  
33 
3u 
35 
36 
37 
3 8  
39 
40 
51  
92 
13 
44 
95 
46 
4 7  
48 
59 
50  
51 
52 
53 
54 
55 
56 
57 

59 
60 
61 
62 
63 
64 
65 
66 
67 
6% 
69 
70 
7 1  
72 
75  
74 
15 
76 
77 
78 
19 
80 

513 

C 
C 
C 

C 
C 
C 
C 

C 
C 
C 

C 

SUBROUTINE CACL - .  - 

CALL VUNIT(UXP#YPl  
IF(NSC.LT.0) GO TO 6 
CALL VDIF (XPrXPeXE) 

6 CALL VSCALE(X5rXPt-1.) 
CALL VOIF (XS,XStX) 
CALL VSCALE(R#X,- l . l  
CALL RCNCLKfRrXS) 
CALL VUNIT(U , X I  
CALL VSCALE(I IXPrUXP*-I*  1 
PYASE=ACOS(D@T(IIXD,U 1 )  
CALL PGLCBE(PM*J[;VPIP) 
CALL VSCALE(TARG.U Y R P L ( 1 P ) I  
CALL VnIF tRADPtTAPG#Yl  
H A N G 2 A S I N ( R P L l I P l / R ~ I ) ) * l d O . / P I  
HANG2=2.*HA!.lG 

IMODE HE 0 MEANS COFIE/CLOCK IS INPUT 

IF(IMOOE.NE.0) GO TO 10 
IF(PWASE.LT.PI/?. l  GO TO 2n 
SUBVEHICLF POIYT I Y  SHADOW 
CALL VCROSS (XSIJ,UXP I 11) 
CnLL UCROSS(XTEQ~XSt.I#UXP) 
ANGL=oO . -HANG 
AIJGL=PtfASF*lAO /PI-ANGL 
DEL:(90.-ANGL)/2. 
ANGL=A~IGL+DEL 
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8 1  
82 
03 
84 
8S 
06 
87  
88 
89 
90 
91 
92 
93 
99 
9s 
96 
97 

99 
100 
101 
102 
103 
104 
105 
1 0 6  

108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

98 

107 

120 
121 
122 
123 
124 
125 
126 
127 
!29 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
151 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
17s 
174 
175 
176 

C PICTURE CENTCR RISECTS kMGLF OETWFW Llt L ive  + TFRH1tIATI)R 
CALL V C O " ~ ( T A ~ ~ ~ U Y ~ ~ C O ~ ( A ~ J ~ L * P I / l Q O . ) ~ X T F R I S I N ~ A N ~ L * ~ I / l R ~ ~ ~ ~  
CALL V S C A L E ( T A 4 G . T A R G ~ R P L f T P ) )  

CALL vDIF(RA~PITARssX) 
CALL VEOUAL(RAn1rRADP) 
CALL RCNCLK(RAO1,XS) 
GO TO 20 

C RADP IS VECTOR FRO'J S / C  TO P I C  CENTER 

C 
C 
C 

10 CALL V L O A D I S C C L I l . ~ C C O E J F ~ ~ Q E C ) ~ C C L I ) C ~ ( ~ ~ ~ F C 1 )  
CALL SPHERE(RCCLIRCCL,~HFRI)U,SHPOLAR,~HDFG~E~) 
CALL V T R A N S ( R A D P I R C C L I ~ H F R ~ M I C I X S )  
CALL VSCALE(1lrlJr-1.) 
CA=DOT(UeRADP) 
SROOT=RPL(IP)**?-R(1)**2*(l.-CA*CA) 

IF(SROOT.LT*O.) SPOOT=O, 
TARGM=R(l)*CI-SORT(SROOT) 
CALL V C O Y A ( T A R G r R A D P I T A S t Y I V , - R ( 1 ) )  
CALL VSCALE(RADPDRADP~TAQGM) 

C I F  SROOT L E  0 CENTER OF FRAMF IS OOF PLANET 

C 
C 
C 

20 CONTINUE 
CALL V T R A N S ~ T A R G P I T A P G * ~ H T O ~ P ' ~ * P V )  

C 
C 

C XSS IS VECTOR FROY SATELLITE TO S/C 
IFl IV5.EP.O) GO TO 8 

CALL VDIF(XSSvXtXS4T)  
CALL VUNIT(UXSSrXSS) 

PHASES=ACOS(VT(UX?PUXSS)) 

CALL RCNCLKIRSATIYS) 

C ASSUNES SUN VECTOR IS S U V  A 5  P L A W T S  

CALL VSCALE(QSATrXSSt-1.) 

C CHECK T O  SEE I F  PLA!lET OBSCVRES S4TELLITF 
I F ~ C A ~ J G V ( X ~ X S S r 6 H D E G P E E ) ) ~ L T ~ H A t ~ G . A N ~ ~ R S A T ~ l ~ ~ G T ~ R ~ l ~ ~  

XPRINT Sr998TTT 
8 CONTINUE 

C 



. 

177 
178 
179 
180 
181 
1 8 2  
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
2 0 3  
204 
2 0 5  
206 
2 0 7  
2 0 8  
209 
2 1 0  
2 1 1  
212 
213 
214 
2 1 5  
216 
217 
21R 
219 
2 2 0  
221 
2 2 2  
223 
224 
2 2 5  
2 2 6  
227 
2 2 8  
229 
2 3 0  
231 
2 3 2  
233 
2 3 4  
2 3 5  
236 
237 
2 3 8  
239 
2 4 0  
241 
242 
2 4 3  
2 4 4  
2V5 
2 4 6  
2 4 7  
2 4 8  
2 4 9  
250 
2 5 1  
2 5 2  
2 5 3  
2 5 4  
255 
2 5 6  
2 5 7  
2 5 8  
2 5 9  
2 6 0  
261 
2 62 
2 6 3  
26V 
2 65 
2 6 6  
267 
268 
269 
2 7 0  
271 
2 7 2  

7 0 0  
500 

C 
C 
C 
106 
C 

99 

105 
C 
C 
C 
C 

C 

101  

1 

3 

2 
4 

11 
5 

IF(1FLST.EQ.I) GO TO 99 
RADP I S  VECTOR FROM S/C TO P I C  CEMTER 
IF(ITEST(~6).EO.I.Ph~~~SAT(lf.Ll.YZ(R~)) G9 19 99 
GO TO ins 
CALL PSCONS(R4DSr6HRAO!USrIVS~IP) 
NCB=l 
CALL VCO"S(RA@P,XSS~-l . ,UXSS,RAI)S ) 
CALL VSUW(TAQGrYSSrRAi3P) 
CALL V T R A ~ S ( T A R ~ P r T 4 R G r 7 H T ~ ~ P ~ ~ P V )  
CALL SPHERE(TARSP~TARGPr2HTO~4HLATLOhlr6HnEtP~~)  
CALL P L A S A T ( Y S A l l r J D V + 1 . / 8 ~ 4 ~ . ~ I V S , I P )  
CALL VnIF(VSATIYSAT1rXSAT) 
CALL VSCALE(VSAT*VSATr.l) 
CALL ORBVEL(VVrTT) 
CALL VDIF(VVSVVIVSAT) 
CALL VEOUALlXNr XSS) 
I F f I V S * N E . O I  ISAVE=IVS 
SSB=SB(ISAVE)/XPM 
S 9 8 F F S E F B  I ISA'JE) /XPU 

POWER~SQBEF/(Q.*P(S1)**2)*PZ*WlEQG 
POWLN=SSQ*PZ*WTERG 
CONTINUE 

P Z = I S I ~ I ( P H A S E S ) + ( P I - P H A S E S * C O S ( P H A S E ~ ) ) / ~ Y )  

FRACT=O.O 
I F ~ E N E R G Y . G T ~ P ~ ! 5 ~ ~ A t ~ D ~ f ~ E R G ~ ~ L l ~ P ~ l 6 ~ ~ F ~ A C T ~ l E N ~ R ~ Y - P ~ l ~ ~ ~ /  

XDNZIDN 
NDN=FRACT*XDEJ t 0.001 
E P € R D ~ = ( P ( l h ) - P ( l S I ) / X ~ ~  
PERCT=FRACT*IOO. 

s I P ( I f i ) - P ( l S ) )  

C 
C 
C 

CALL UCROSS(C2r XSrRADP) 
CALL UCROSS(Clr t2vRAOP) 
CALL V P O T A T ( C l r C l ~ R A C P ~ T W I S T * P I / I R n . l  
CALL V T R R f : S ( T A R C , E r V V r 2 H T r ) r C l r R A D P )  
CALL V T R P N S ( 9 C t L i R A D D ~ 2 H T 0 , C l r R d D P )  
CALL V T R A N S ( ~ O T C , R ~ T W I ~ H F R O U I C I X S )  
CALL V T R A ~ l S ( R O T C r R @ T C t 2 H T O I C l r R A D P )  
CALL VCRPSS(ROTVIROTCIRCCI~) 
S'-iEAR=A95V(TARGE) 
SCMFR=AESV(fiOTV) 
PHASEP=PHASFS*l~O./PI 
PHASED=PHASE*IBO./PI 

B -5 
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273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 

PPRT GT.CIRC 

Xp8HPHASE = rF6.?r/) 
999 FORYATl28MSATELLITE OBSCURED RY PLANET*Fh.?*19HDAYS FROH ENCOUNTFQ 

XI 
1000 FORMAT(1X #19HEYPOSURE TOO HIGH vE10.5~13H (EQGS/CW**2),/ 

F 26H EXPCSUPE T1"E qFDllCE0 TO #ElO.S#UH SFC) 
1003 FORMAT(47H EYW7IJQE LESS THAN MINIWUM t EXP TlMF SET TO. #E10.3r / )  
1001 FOR"AT(13H EXPO5LJWE I 5  rElO.7~12H (EQG/CU**2)r) 
1002 FORMATl34H EXPOSURE T I T  SET TO 0.1 UILLISEC#/ 

1004 FOR'IAT(SX*3YCHGvI5) 
1005 FORYAT(lHl,t3A6,/~5A6/) 
1006 FCRMAT(/rS5H POWER DENSITY THPU LENS TOO LOW = *ElS.RrICH FRGSISRC 

S27H  REQUIRE^ FILTEQ FACTOR 15 ,Ein.s) 

*Y/SEC # / I  
END 

HARTIN*GT.CIRC 
1 
2 
3 1 
0 
5 10 
6 
7 
8 
9 

10 
11 12 
12 
15 
14 11 
15 

HARTIN*GT.FIELDS 
1 
2 
3 
P 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2% 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

SUBROUTINE CIRC(R#D) 
THZO 
Xl=R*COS(TH) 
Yl=R*SIN(TH) 
TH=TH+D 
IF(ARS(Yl).CT.2.645) GO TO 1 
XP=R*CO<(TH) 
Y2=R*SIN (TH) 
IF( AflS(Y2).61.2.6253 BO TO 12 
CALL LINE(XlrYl,X2#YZ: 
Yl=Y2 
x1=x2 
IF ITH-6.2832)10~11~11 
RETURN 
END 

SUBROUTINE FIELDS 
COMMON / XZ / XZ(97)v IXZ6 
DIMENSI0:J 
COMUON/CHCRAC/PFl60) 
COMMON /PLTRlJF/WF (20 f 
COMVON /PLCOY5/5uSvS"PL(12)vRS,RPL(l2)vSNAwE(2)#PLt~AW~~2vl2)~ 

C O M Y O N / P L O T E W / P ~ N ~ P X ~ 3 ~ , S C b L E , R 2 r V T ( J ) , V ~ ~ 3 ~ ~ V W ~ 3 ~ ~ R P P ~ T ~ ~ ~ R  

COMMOtI/CHARLI /':COTEIVQFC rIP~IVSrNSC~IFLST~NC9 
C O Y ~ O ~ / O R 3 I T ~ / O ~ l ~ Z ( 7 )  vErHvPPvAA#DlI~ZZl4) 
DOUSLE PQECISIO'I J3rJCIV 

DIMENSICY BLFIKl10)r BLNK2(1D) 
DATA QLNK / 3*1H # 15H'AGN!=TfC DIPOLEi 4*lH / 
DATA 8LNK2 / 3*1H # 30HUAGEIETO-PAIJSE AN9 QnW SHOCK s 2*1H / 
DIMENSION X u ( 3 ) , X ( J ) r Y F I J ) r V l S ) ~ ~ S ( 3 1  eSFI(3)  

DIMENSIOV COORD(4) 
GM = GYPL(IP) 
PI=3.14159 

CALL ARCSTP(5.) 
SENS=PF(lO) 
XLAT-PF 18) 
XLONZPF (91 
DPAUSE=PF(6)*RPLlIP) 
DINC=PF(7)*RPL(IP) 
A = A A  
ECCZE 
AEZECC 

X S P V ~ 3 ) r P L P V ( 3 ~ l 2 ) r S V E ( 3 ~ ~ P L V E ( 3 r l 2 ) r S R O T ~ ~ L R O T ~ l Z ~ ~ ~ ~ R L ~ P L O ~ L ~ l ? ~  

COYMOII/PCOOPD/PV 13 1 VE (3 1 I Pw (3) 

COYMON/JDAYS/JnV*TT 

RT0=57.295780 

DPAUSE=64.*RPL(IP) 
DINCZO. 275UOPAUSE 
DELANG=O. 
QELTR=DELANG/RTD 
R2=0. 

CALL ORBIN(XZ(7)#IXZ6) 

* 

B -6 



37 
38 
3 9  
90 
(rf 
92 
(r3 
40 
95 
(r6 
87 
98 
99 
50 
51 
52 
53 
59 
55 
56 
57 
58 
59 
60 
61 
62 
63 
69 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7v 
75 
76 
77 
78 
79 
80 
81 
82 
63 
811 
85 
86 
87 
88 
89 
90 
9 1  
92 
9 3  
99 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
l o b  
107 
108 
109 
110 
111 
1 1 2  
113 
1 1 4  
115 
116 
117 
118 
119 
1 2 0  
121 
122 
1 2 3  
124 
1 2 5  
126 
127 
:?a 
129 
130 
131 
132 

CALL OSRFOS(X*O.) 
SCALErARSV(Xt*5.  
IF~SCALF.LT.Il.*RPL(IP)) SCALF=l l . *RPL( Ip )  
SCALE=SCALE*QPL(IP)* l . l  
COORD(1) = SCALE - P P L ( I P ) * l . l  
COORDf2) = P P L ( I p ) * l . l  
COORD(3) = -SCALE/?. 

CALL UCROSS(VW*PVvX) 
CALL VPROJ 

DMDT=SORTlCW/AnS(A)**~) 

CALL DISK( IP*O*SLNK*OpO*O)  

CALL V V I F W ~ l l ~ l ~ l O ~ O ~ 0 ~ ~ ~ O ~  

C PLOT PLPEIET DISK 

IJK=O 
x131=e. 

c * * . * * t * * t . * * * * * * * * * * * t t * . . * t * t t  
C PLOT THE MAGtJETIC F I E L D  

NUAX=SCALE/RPL(IP) 
DO 101 I=2rNYAX 

RO= I * R P L ( I D )  

ALAT=(J-5) /QTD 
ANGZALAT-DELTR 
RADIUS=RO*COS I4PlG) **2 
I F ( R P L ( I P 1  .GT. RADIUS) GO 70 50 

CALL V C O v B l X , V 9 r P A n I U S * S I t ~ ( ~ L A T ) * V T , R A ~ ? f J ~ * C O ~ ( ~ L A T ) )  
I F ( I J K  .EO* 1) GO 73 75  
I F I J  *EO. 5 )  GO TO 75 

DO 100 ~ = 9 0 ~ 2 7 n , 2  

C X IS THE VFCT09 TO THF SPACFC9iIFT 

C PLOT MAGNETIC L I N E S  OF FLllX 
CALL VPLOT(X) 
GO TO 100 

50 ZJK=l 
C L I F T  THE PEN 

CALL SINTRP(BUc) 
GO TO 100  

75 I JK=O 
100 COVTIKUE 

CALL SINTRP(RUF) 
C L I F T  THE PEN 

291 CoxTI r juE 
250 RZSCALE 

c * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * *  
C CONP’JTE TDAJECTOPY PARAX’ETERS 

CATZ(P/Q-l . ) /ECC 
AT=ACOS(CATI 
T=ANO~LYI-AE,AT)/DVDT 

N=105tT1/5630.  
NtJZ-N 

c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
C COYPUTE F”AGIJETIC POLE VECTOR ( V )  

CALL VLOA~(VI I .~XLATIXLON)  
CALL S P H F Q E ( V I V I ~ H F R O U I ~ H L A ~ L O N ~ ~ ~ D € G R ~ E ~  

C COWPUTE AND PLOT S I C  TRAJECTORY 
DO 300 I = h Y ~ t l  

CALL O R B I N ( X Z ( ? ) I I X Z ~ )  
CALL ORBPOS(XSnT) 

T=I *36no. 

JD=JDV+ I * 3 6 0 0 . / 8 6 4 0 0 .  
CALL P G L O B E I P ~ D J D * I P )  

CALL V T R A N S ( Z ~ A r V r U H F R O ~ , P M , P V )  
DECZ ANGV(ZuArXSs6HRADIAN) 

TMP=9O./RTD+DEC 
RADIUS=ASSV(XSl 

CALL V C O ~ B ( X ~ V ~ t R A D I U S * S I N ( T K P ) r V T , R A D I U S * C O S f T W P l )  
CALL V P P L T ( X * l H + )  

300 CONTINtJE 

31Q CALLADV 
CALL SINTRP1BUF) 

c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SCALE=DINC*l . l  
CALL PLPOS(XS*JDV* IP)  
CALL VSCALE(XSrXS?-l . )  

C XS IS THE VECTOR POINTING TO THE SUN 

C PLOT PLANET D I S Y  
CALL M A P ( - S C A L E ~ S C A L E ~ - S C A L ~ ~ S C A L C I O . O , I . ~ ~ O . ~ ~ ~ . O )  

CALL LINE(-SCALFIO...9*SCALEIO.) 
CALL SYMSOL(?HSB.I 
CALI. D I S K ( I P ~ O ~ Q L N K 2 r O e O ~ O )  
N-30 

NNZ-N 
c * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * *  
C PLOT HAGNETOPAllSE COYTOUR 

DO 400 JZNNrN 
ALAT=J/RTD 
4PAUSF=@PAVSE*COS(ALAT)**2 
CALL V C O ~ B ( X ~ V ~ I R P A U S F * S I F I ( A L A T ) * V T ~ R P A ~ ~ S ~ * C O S ( ~ L A T ) )  
CALL VPLOT(X) 

400 COQTINUE 
C L I F T  THE PEY 

CALL SIVTRP(RUF) 
RPAUSE=DPAUSE*COS(PI/6.)**2 

B -7 
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133 
134 
135 
136 
137 
I38 
139 
140 
14 1 
142 
193 
149 
195 
156 

198 
199 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
135 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
212 
213 
214 
215 
216 

218 
219 
220 
22 1 
222 
223 
224 
225 
226 
227 
228 

197 

217 

Y = R P A U S E * S I N ( P I / 6 . )  . 
X X = R P A ? l S C * C O S ( P I / 6 . )  
C A L L  V C O W ( X s V R , Y v V T e X X )  
C A L L  V P L O T ( X )  
C A L L  VCOufl(X,VR,Y,VT,-SCALE) 
C A L L  V P L O T ( X 1  
C A L L  S I N T R P 1 9 U F )  
C A L L  V C O V ~ ( X V V R , - Y I V T , X X )  
C A L L  V P L O T ( X I  
C A L L  VCO'R(X~VRI-YIVT,-SCALE) 
C A L L  V P L O T t X )  
C A L L  S I N T R P ( R U F )  

N:90 
NN=-N 

P P Z 2 . t D I N C  

c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C P L O T  ROU SHOCK CONTOUR 

DO 500 J=NN,N 
A L A T = J / R T D  

C A L L  V C O W  ( X  P VR D RBOUS +SIN(  A L A T )  *VT,RROWS *COS( I I L A T )  1 
C A L L  V P L O T ( X )  

R B O W S = P P / ~ ~ . + C O S ( A L A T ) )  

500 C O N T I N U E  
C A L L  S I N T R P ( B U F )  

R Z S C A L E  
C A T = ( P / R - l . ) / E C C  
A T = A C O S ( C A T )  
T = A N O ~ L Y ( - A E I A T ) / D M D T  

N = A B S l T ) / 3 6 0 0 .  
NW-N 

C L I F T  T H E  PEN 

C P L O T  T R A J E C T O R Y  
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DO 600 I=NN,V 
TZ1*36L10.  

5 

600 
C 

X IS THE VECTOR T O  THE S P A C F C R A F T  
C A L L  O R B I N ( X 7 ( 7 ) # I X Z h )  
C A L L  O R S P O S ( X  r T )  

J D = J D V +  I * 3 6 0 0 . / 8 6 4 0 0 .  
C A L L  PLPOS~XSIJD~IP)  
C A L L  V S C A L E ( X S , X S + - l . )  

C A L L  O P B I Y ( X Z ( 7 1 r I X Z 6 1  
C A L L  O R S P O S ( X ? T )  
PHASE=At lGV ( XSI X t 6 H R A 9 I A H )  
XM=AEi;V(X) 
C A L L  V C O w S ( X F , V R , X M * S I N ( P H P S E ) , V T , X M * C ~ S ( P H A S ~ ) )  
C A L L  V P P L T ( X F # l H * )  
C O N T I F l U E  
L I F T  T H E  P E N  
C A L L  S I N T R P ( R U F )  
C A L L  A D V  

N=3. *24r 
NNZ-N 
DO 612 I=NN,N 
T=I*3600. 
C A L L  O R R I N ( X Z ( 7 ) r I X Z 6 )  
C A L L  O R B P O S ( X S t T )  
T X = T / 8 6 9 0 0 .  
I F ( I . E O . N Y ) T S T A Q T = T X  

J D =  J D V I T X  
C A L L  P G L O B E ( p M r J D , I P )  
C A L L  VTRdNS(ZWA,Vt4HFROM,PMrPV) 
C A L L  P L P O S ( X E t J D e 3 )  
C A L L  P L P O S ( X P t J D v 1 P )  
C A L L  V D I F ( R E F * X E t X P )  
R # = A R S V ( X S )  
ANGLE=ANGV(ZMA?XSr6HRADIAN) 

IF(I.FO.N)TSTOP=TX 

I F  (1. EO + YN) XVXV=BW I ~ I S  
X M I  N=AI* 1 Y 1 ( X u  I PI  R'.' I N5 1 
X M A X - A N A X l  ( X " A X +  R M I N S )  
C A L L  UCROSS(YUAVZYAIXS)  
C A L L  U C R O S S ( X ' 4 A o Y V A v Z ~ A )  
C A L L  VTRANS(XSIXSI~HTOIXWA*ZMA) 
xx=xs ( 1 ) 
YY=XS( 3 J 
C A L L  S P H E R E ~ X S I Y S I P H T O + L A T L O N , ~ H R ~ ~  
R 1 8 = X S ( i ) / C O S ( X s ( 2 ) ) * * 2  
I F 1 A O S ( Y Y ) . L T . l . E - 6 )  GO TO 610 
SLOPE=(2.*XX*RIR-J.*XX*SQ~T(XX**Z + 

X / ( S . * Y Y * S Q R T ( X X * * 2  + Y Y * * 2 ) )  
Y I = Y Y - S L O P E * X X  
I F ( Y Y e L T . 0 . )  C A L L  V L O A D ( D I R S t X X t O . ,  Y Y - Y l ) )  
IF(YY.ST..O) C A L L  V L O A D ( D I R S ~ - X X I O . , ~ Y I - T Y ) )  
GO TO 611 

610 C A L L  V S C A L E ( 9 I R q s Z V A t - 1 . )  
611 C A L L  V U Y I T ( D I Q Q v C I R 8 )  

C A L L  V S C A L E ( D I q n r D I R 4 r - r . )  
C A L L  V T R A N S ( D I R R I D I R R ~ ~ H F R O N ~ X M A ~ Z U A )  
C A L L  R C N C L K  ( 0 I R 9 t REF i 

612 W R I T E  ( 8 ) T X r R u I Y S t D I i i B  
C A L L  N A P 5 5 L ~ T 5 T A R T ~ T S ~ @ P ~ X ~ ~ I N ~ X M A X l l l r t . , . l r l ~ ~  
C A L L  CHAROP ( O i O , O i l r O )  
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229 
230 
23 1 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
2u2 
243 
249 
245 
246 
247 
258 
249 
250 
251 
252 
253 
25Q 
255 
256 
257 
258 
259 
260 
261 
262 
263 
269 
265 
266 
267 
268 
269 
270 
271 
272 
273 
27b 
2; 5 
276 
277 
278 
279 
280 
281 
282 
283 

502 
503 

50 1 

621 

624 
623 

622 

627 

628 
629 

626 

OPRT GT.FOLDER 

HARTIY*GT.FOLDER 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
so 
31 
32 
33 
34 

C A L L  A P S q E H  l.O’5#.41 
C A L L  S Y W O L ( i ‘ 2 ~ V I U I W ~  O F T f C T A 9 L F  RI.) 
C A L L  SYKiOL(1nH (GblJqSlS.)  
CALL ARSRFM (.4.,ns) 
CALL CHAROP (o,n.nloro) 
C A L L  S Y ~ @ O L l 2 9 Y  T I V E  FROY F t l C O U W F R  (nAYS)F.)  
R E Y I N D  8 
READ ( R  1 TX v E M F ’ S  
R E P D ( R I E N D = S ~ ~ ) T Y ~ , R M I N ~ ~  
C A L L  L I N E  ( T X  vPMIpIS,TX2 s R Y I V ~ ? )  
1x=1x2 
B U I N S = R Y X N S 2  
GO TO 502 
CONT I NIJE 
C A L L  ADV 
REWIND 8 

C A L L  CHAROP ( O , O * O o l f O )  
C A L L  ARSREM ( .05, .2)  
C A L L  SYMSOL(37HCLOCK AVGLE O F  U A G N E T I C  F L U X  VFCTORs.1 

C A L L  ARSREM 1.29.051 
C A L L  S Y b ‘ R O L ( 2 W T I M E  FROM EUCOUNTE9 (DAYSIS.)  
READ (R#END=622) T X e R H I N r D I R R  
CLOCK=?IRFl(3)  
IF(CLOCK.GT.180.0)  CLOCK=CLOCK-360.0 
T = T x  

C A L L  M A P S ( T S T A R T ~ T S T O P ~ - 1 R n . r l B O . , r l r l . r . l t l . ~  

CALL CHAROP (o#n,o,o,o) 

READ ( R v E N D = h 2 2 )  T X , R U S N ~ D I R R  
Z A P Z D I R B ( 3 )  
I F ( Z A P . G T . 1 8 0 . )  2 A p = Z h P - 3 6 0 .  
C A L L  LINE(TICLOCKITXDZAPI 
T Z T X  
CLOCKZZAP 
GO TO 6 2 4  
R E W I N D  8 
C A L L  ADV 
C A L L  ’ ~ A P S ( T S T A R T , T S T ~ P ? O . r 1 8 0 . r . 1 ,  
C A L L  CHAROP ( O v n r O i l r O )  
C A L L  ARSQEM ( . 0 5 r  .2) 
C A L L  SYMSOL(36HCONE ANGLE OF MAGNE 

C A L L  A Q S q E v  (.2,.051 
C A L L  SY’.‘BOL(28HTI’dE =ROY FNCOUNTER 
R E A D  ( 9 r E Y D = 6 2 6 )  T X I B U I N I D I R R  
C 9 N E = D I R B ( 2 )  
T=TX 
READ (RtEN0=6261 T X I R Y I S ~ O I R A  
C A L L  L I F I E ( T ~ C O E I E I T X ~ C I R R ( ~ ) )  
COYE=DIRS ( 2 )  
T-TX 
GO TO 628 

C O N 1  I ’JUF 
C A L L  ADV 

RETURII  
END 

CALL CHAROP ( n l n p o I o I o )  

... ls1.1 
IC FLUX VECTOPS.) 

  DAYS)^.) 

B-9 
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I ' 8  

i 

35 
36 
37 
38 
39 
40  
4 1  
4 2  
4 3  
99 
45 
4 6  
47 
48 
99 
50 
51 
52 
53 
5 Y  
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
16 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

C 

C 

70 

80 

1 

OPRT GT.FPCHAR 

K I K=K I L-3 
HR1TE(6*170) KIK 
CONTINUE 

* BEF 
WL=WL+.025 
B=B+BO 

L O  EFBZEFRt9EF 
IFIKIL.NE.1) GO TO 150 
PB=B 
EFBP=EFB 
GO TO 200 

RS(KIL-l)=B 
EFBS(KIL-l)=EFB 

150 COYTINUE 

200 CONTINUE 

120 
160 
170 

HARTIN*GT.FPCHAR 
1 
2 
3 
4 
5 
6 
7 C 

FORYAT(~X,~PDL~*IET t 1215H DATA/) 
FORMAT(5X,lOHSATELLITE :I2*5Y DATA/) 
END 

SUBROUTINE FPCHAR (INST) 
COMMON/HEDINC/T I TLE ( 13) 
COMWON/TN'.'E/TVNAVE ( 5  1 
COMMON/CHARAC/P(60) 
COMMON/TEST/ITEST(97) 
COMMON/XZ/XZ19?) 

8 C 1 THRU 5 INSTRUWJT Y A W  
9 C 6 MAGNETOPAUSE RANGE (RADII) 
10 c 7 BOW SHOCK RANGE (QADI11 
11 C 8 LAT VAG POLE (DES) 
12 C 9 LON MAG POLE (PEG) 
1 3  C 10 INSTRUMENT SENSITIVITY (GAUSS) 
14 C 
15 P(l)=hHFIELDS 
16 P(2)=6H AND P 
17 P(3)=GHARTICL 
18 P(41=6HE INST 
19 P(51=6HRUWNT 
20 IF(XZ(2)*EQe6) GO TO 90 
21 P(6)=51.6 
22 P(7) z65.8 
23 P(8)=80.0 
21 P19)=190.0 
25 GO TO 95 

B-10 
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26 
27 
28 
29 
30 
31 
32 
33 
3u 
35 
36 
3') 
38 
39 
10 
11 
42 
43 
94 
95 
96 
97 
48 
49 
50 
51 
52 
53 
54 

9 0  CONTINUE 
P ( 6 )  z63.O 
P ( ~ ) = B I ) . J  
P I A )  =90.0 
Pt9)zO.O 

95 CONT1V.F 
P(lO)=fl.000002 
IF(ITEST(l).EO.n) GO TO 110 
00 100 I = l r 5  
P(I )=TVNAuE(I )  

100 CONTINUE 
110 CONTINUE 

DO 120 I = 6 r l O  
P ( I I = x 7 ( 1 + 3 0 )  

120 CONTINUE 
DO 130 I=lrS 

130 TVNAW C I I =P I I ) 
Y R I T E l 6 ~ 1 0 0 0 )  TITLE 
YRITE(6r1010)  ( P ( I ) r I = 1 * 5 )  
DO 140 I = 6 * l O  
IF ( ITES l ( I+39 ) .EO. l )  WRITE(6,10201 ItC'(I) 
IF ( ITFST l l+301 .~ lE .1 )  WQITE(6r1030) I t P ( T )  

RETURN 
140 CONTIPIUE 

1000 F O R ~ A T l l H l r l 3 A 6 / )  
1010 FOR'4ATISXr23HFP CHARACTERI~TICS FOQ r546 / )  
1020 F0R"AT 15X I I2 I 5Xv h X  v ?H= * E l ? *  R t  5x1 1'lVUSER IW'UT) 
1030 FORVATISX11215X,hX12H= *E15.R) 

END 

OPRT GT.GEOPLT 

MARTIN+tT.GEOPLT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

20 
11 
I2 
13 
tu 
15 
16 
l? 
18 
19 
20 
2 1  
22 - 23  
24 
25 
26  
27  
2 8  
2 9  
30 
31 
32 
35 
3v 
35 
36 
37 
30 
39 

01 
02 
us 
vu 
4 5  
4 6  
4 7  
48 
49 
50 
51 
52 
53 
5 4  
55 
56 
5 7  
5A 
59 
60 

un 

12 

15 

XSCUNITl4)) 
CALL LINE(-SCALE*-SCALEv SCALEI-SCALE) 
CALL L INE(  SCALES-SCALFI SCALE, SCALF) 
CALL  LINE( SCALE* SCALEv-SCAtE# SCALE) 
C A L L  LIHEI-SCALCr SCALFI-SCALE#-SrALF) 
C A L L  L I ~ I E ( - S C A L E I - S C A L E / ~ , ~ S C ~ L E / ~ . )  
C A L L  ~4P(-3.513.5,-2.62512.62510.rl.r.25ri.) 
CALL L I N E ( - 3 . 5 ~ 0 . , 3 . 5 ~ ~ 0 )  
C A L L  LINEIO.1-2.625,0. ,2 .625~ 
DEI=3.5/90. 
RO=15. *DEI 
DO 1 2  I = l O r 3 6 0 r 1 0  
TH=I /RAD 
SN=SItJlTH *PI/2.) 
CS=COSITH-P1/2.) 
Xl=RO*CS 
Yl=RO*SN 
RYAX=3.5 
XP=R'JAX*CS 
YZ=Rh!AX*SN 
IF(ARSlY2).LT.2,625) GO TO 12 
YB=SIG'I (2.625, Y2) 
SL=StJ/CS 
x2=Y2/5L 
CALL LINE ( X l r Y l ~ X 2 r Y 2 )  
DO 15 I = 1 i 6  
R=RO*I 
CALL CIRCIR ,STFP) 

CALL P:UY9Fi7 (W'4 (8 1 0 ? H I  1 1 
CALL Sf'l BEY ( . i l R # S t 4 L 2 -  - 1 7 )  
CALL NlJYPER (tJUY 16) I ?HI31 
CALL SFT BEM I-SCAL€+.Ol,.O) 
ChLL NUWER (NUM ( 7 )  0 2HI3) 
XF(K.EO.2) GO TO 21 
DO 20 1-113 
RO=I*R0*2.-.25 
CALL SET R E M  (ROtO) 

CALL SETRE- (s18r-SCAL2) 

B-11 
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a i  
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
19 
75 
76 
17 
78 
79 
80 
81 
82 
83 
89 
85 
66 
87 
88 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
I 0 1  
102 
103 
LO4 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

e9 

20 CALL NUYRER(NUY(I1 e2HI3') 
GO T O  23 

21  DO 22 I = l r 3  
H=7-I  
RO=2;+(1-!1*90-.25 
CALL SET BEY (ROtOl 

22 CALL NU'@ER('JUM(M)r2HI31 
23 REWIND 13 

10 R E A D ( ~ ~ ~ E N D = ~ ~ ~ T T ~ X I Y P ~ X S A T ~ Y E I R I P H A Z P ~ R ~ ~ ~ I T A R G ~ ~ T A P G P ~ P S ~ T ~  
X PHASFSsXSSeJLlVt€M 

11 KREC=KREC+l 
THAX=TT 

IF INCR rEQ.1) CALL VEQIIAL(ReRSA1) 
W I N - I T  

I F ( K . E Q ~ l . A Y D . ~ ( 2 1 ~ G T . 9 0 . )  GO TO 10 
!F(K.EQ.2.AhlD.Q(2l.L1~90~) GO TO 10 

RPPZRPI f TPI . . . . . . . - . - . . 
IF(IFLST.EO.l.Oa.NCR~EQ~l~CALL PSCONS(RPP~~HRAOIUSIIVS~IP~ 
THA=ASIN(RPP/R( l ) )  

6 

CALL X L I W  
CALL V L O A D ( A ~ ~ . ~ R ( ~ ) I R ( ~ ~ )  
CALL SPHERE(V*A#'+HFROY ~ ~ H K J L A R I ~ H I ~ E G R E E )  
READ(~~~EIJD=~O~TT~X~XP~XSATIXEIRIPHASE~R~DP~TARGEITARGPIRSATI 

X PHASESeXSSeJDVtEY 
7 KREC=KREC+l 

I F I N C B  *EO.!) CALL VEQUAL(RIRSAT) 
I F ( K . E O . l , A N D . R S A T ( 2 ) . G T * 9 ~ . 1  GO TO 40 
IF(K.EQ.2.AND.9SAT(2).LT.90.)  GO TO 40 
CON=DEI*ARS(180.*(K-l)-RSAT(2)) 
ZON=PSAT(3)*PI/~RO.-PI/Z, 
X=CON+COS (,?ON) 
Y=CON*SIN(ZOV) 
CALL P O I N T ( X i Y 1  
I F ( R S A T ( l ) . L T . R ( l ) )  CALL SY*ROL(3Y*I.) 
I F ( R S A T ( l ) . G T . R ( l l )  C A L L  SYM90L(3H+%.l 

I F ( K . E O . l . A N D . R ( 2 ) . G T ~ ~ ~ ~ )  GO TO 6 
IF(K.E0.2.A~~F).R(P).LT.90.) GO TO 6 
TMAX=A'.rAYl I TYAXI T T l  
TMIN=AMIUl (T'* I N  t TT 1 
CALL V L O A D ( A I ~ . , R ( ~ ) ~ R I ~ ) )  
CALL S " H E ~ E ( V ~ I A I ~ H F R O ~ I S H P O L A R ~ ~ H D E G R E E )  
CSA=DOT(V#Vl)  
SNA=S0RTtt.-CSd**2) 
THA=RPP/R(l l  
IF(SNA.LT.TH4) GO TO 6 
THA=ASIN(THA) 
CALL X L I W  
CALL VECUAL(VeV1) 
IF(KREC.EQ.NREC1 GO T O  30 

40 CONTINUE 

GO Ta 6 
31 CONTINUE 

30 K=K* l  
CALL ARSREM ( , 1 ~ . 0 5 1  
CALL SYMSOL(l4HSTART TIME 8 . )  
CALL NUb'BEF(TMIN/R6400. t 4HF4.1) 

CALL NU'."C!EF(TKAY/R64OO.e 4HF4.1) 
IFlK.GT.2) RETURN 
CALL ADV 
GO TO 50 
END 

CALL s y m o L ( i w s T o p  TIT 1.1 

. 

DPRT GT.INPUT 

HARTIN*GT.INPUl 
1 SUBROUT I NE I MPUT (NP) 
2 COY~lON/HEOING/TITLE( 13) 
3 COY~ON/FLAGS/ IFLTeIFLPLI IFCPR 
4 COMMON/TCONS/TCONS ( 2 0 0 1  
5 COt.'MON/CAv/CCO'lE[2DO) rCCLOK(200) 
6 CO'JMON/TEST/ITEST(971 
7 COVMON /TRA/TRACE,COUENT(IJJ 
8 COvWON/TNuE/TV~JA'~E ( 5 )  
9 COMMON /PLTSUF/SUF ( 2 0 )  

10 C INPUT QUANTITIES 
11 COMYON/XZ/XZ(971 /VAR/VAR(q?) 
12 DATA X Z / l ~ * O . e 3 . r R * O ~ r 7 * l H  r72*0./ 
13 DATA VAR/6H r6HPLALCET#6YSATEL 16HDATF r6YOQIENTt6H 1 

1 4  * ~ H S T A T E ~ I ~ H S T A T E ~ , ~ H S T A T E ~ ~ ~ H S T A T ~ ~ ~ ~ ~ S T A T E ~ ~ ~ H S T A T E G ~ ~ H  e 
15 *6H e 6H I 6 H  I 6H * 6H I 6H I 6H 1 

16 *6H t6HIF lSTID I 6H e 6H 16 '4  t 6 H  e 6H # 

17 *6H e 6H 16H I 6HVAME-1 v 6 U I J A ~ E * 2 e  6HIJAT"3r 6HVAvE-4 I 

18 * ~ H N A U E - ~ I ~ H C H A R - ~ ~ ~ H C H A ~ - Z ~ ~ ~ C H A ~ - ~ ~ ~ U C ~ ~ R - ~ ~ ~ H C H A R - S ~ ~ ~ C ~ A R ~ ~ I  
19 * ~ H C H A R - ~ I ~ H C H A R - B ~ ~ H C H A R - ~ ~ ~ ' ~ C H A R ~ O ~ ~ ~ H C H A R ~ ~ I ~ ~ C ~ ~ A ~ ~ ? ~ ~ ~ C H ~ R ~ ~ ~  
20 *6H e 6H I 6H 16H s 6 Y  . hH 

'" e6HTSTAR t 6 H T S I O P  : 
r6YC6LCSTe 
P hii 

21 *6H e 6H I 6H I 6H 
22 r6HDTINST e 6H e 6H I ~ H R I T R A T I ~ H  
2s *6H t 6H  I 6H e 6H I 6H I 6H 1 

2Y *6H I 6H I 6H I 6H I6HDPLOY e6HDPRNT r 6 H  e 
e 6 H  e6HSATRNGr6H 6 H  I 6H I 6H ; 25 

t 6 H  

26 *6H *6H e6H e 6H e 6H 6H t 6H I 6H 1 

8-12 
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27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
PO 
I1 
P2 
45 
49 
45 
46 
47 
48 
99 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
63 
04 
85 
86 
87 
88 
89 
90 
91 
92 
93 
99 
95 
96 
91 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 

DATA TVNPME/5*6H 
C 
C EJECT PAGE AND RFAO TITLE CAPO 

PRINT q98 
REAfl(5r1000)TITLE 

WRITEI6~1001)TITLE 
1000 FORUAT(13A6) 

1001 FORYAT(5X813A61/) 
C 

NlZ0 
N2=0 
NP=O 
ITFLE=O 
ITFLA=O 
IFLT=O 
fF(Xt(71).NE..O1 GO TO 1 
DO 10 1=1197 I .  

10 ITEST t1>=0 
250 CONTINUE 

C 
C READ INPUT CARDS 
1 REA'J(58994) I I X V t ~ O R D i ( C O C E Y T ( J ) , J = t r l O )  
260 CONTINUE 

IF(I.LT.1 .OR. 1.67.97) GO TO 2 
PRINT 9951 I * X V I V A R ( I ) * ( C O U E N T ( J ) r J = t , l O )  
IF(I.GE.3l.ANO.I.LE.35) TVNAME(I-30)=WORD 
X Z (  I )=xv 
ITEST(I)=l 
IF(I.NE.22) GO TO 200 
IF(IFIX(XV/lOO.).NE.3) ITFLB=l 

IF(I.EQ.23) GO TO 300 
GO TO 1 

IFLTZXV 

200 CONTINUE 

300 CONTINUE 

IF(XV.NE.1) GO TO 250 
IF(ITFLB.EQ.1) GO TO 310 
WRITE(61993) COVEN1 
GO TO 250 

310 ITFLAz1 
320 READ(5199Q) I~XV~WORD,(COHEUT(J)rJ=l,lOl 

IF(I.LT.24.0s.I.GT.30) GO TO 260 
IF(I.EQ.24) *Jl=Nl+I 
IF ( I .EO. 25) '12=hI2+1 
1 F ( I  .EQ.26) 'P=YP+l 
ITEST(I)=l 
xz I1 )=xv 
PRINT ~ ~ ~ ~ I ~ X V I V A R ( I ) ~ ( C O M E N T ( J ) ~ J = ~ ~ ~ O )  
IF(I.EQ.24) CCONE (Nl)=XV 
IF( I .EQ.?S) C C L O K (  FJ2) =XV 
IF ( I  ,EQ.26) TCOt.15( NP) =xV 
GO TO 320 

2 PRINT 996, T~WORD,fCOHENT(J)~J=l~~O) 
IF(I.EQ.98) GO TO 5 
IF(I.EQ.991 GO TO 4 
DO 3 1=1*97 

XZ(1S) = 3. 
XZ129) = 1H 
XZ(25) = 1H 
GO TO 1 

C FINISHES PLOT TAPE 
9 CALL STERMtBUF) 

5 CALL VECTOR (WOPD) 

C 

3 X Z t X )  = 0 .  

STOP 

IF(TRACE.EQ.5HTRACE) PRINT 999 

PRINT 998 
URITE(6,lOOl)TITLE 
WRITE(6,1002) 

DO 9 I=lr96r2 
K = I + l  

1002 FORuAT(24H X I ( 1 )  VALUES IN STORAGE#/) 

9 W R I T E ~ 6 ~ 1 0 0 3 ~ I ~ I T E S T ( I ) , X Z ( I ) r K , I T F S T ~ ~ ) ~ X ~ ~ K ~  
1003 F O R H A T ~ I ~ r I 4 ~ 2 X ~ E 1 7 ~ l O ~ l 3 X ~ I Q ~ l 4 ~ ~ X ~ E l 7 ~ ! O ~  

C 

99 1 
992 
993 
994 
995 
996 
997 

990 
999 

QPRT GT.MRLC 
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1 
2 
3 
0 
5 
6 
7 

9 
10 
11 
12 
13 
14 

- -  15 
lb 
17 
18 
19 
20 
21  
e2 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3 8  
39 
40 
41 
42  
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

e 

C 
C 
C 
C 
C 
C 
C 

100 

110 

120 

130 
140 

C 
C 
C 

300 

SUBROUTIUE W L C I O I W C )  
COMYON/PLCOFlS/D~I~~lYO ( 2 A )  t DLhJAvE 12, 12) ,T)IfMuYE (1041 
COMMON/RAZOa/PICS(4.9) P S P P I C ~ ( C )  
DIMENSION SYU(u) 
DATA SYM/SHOS. ,~HXS. .3H+C1,3HIS . /  
C O M H O N / H A N O O ~ T I ~ ~ P C C ~ ~ ~ ~ F E L ~ ~ ~ t R E S ~ S ~ R ~ ~ ~ , ~ ~ ~ R ~ 9 ~ ~ S ~ ~ S f 9 ~ ~ ~ S M ~ ~ ~ ~  

DIYErJSIOIl  S 3 U V I T  (U 1 I h!S (9)  t ACPIC (4 . R )  t ION(4,8) 
DATA THItlG (3 )  /2HI./ 
DATA ION/32*0/ 
C O M M O N / F O R O U T / D 1 J Y ~ Y ~ ~ l 3 ) ~ I P C N , O U Y U r C ( 9 )  
COWON/CHdRLI /VCOT?F,NQEC ,IPIIVS,NSC,IFLST.NCR 
COMUOtJ/CHARAC/P (60) 
COMUON/JDAYS/ JOVITT 
DOURLE PRECISIOFJ JDV 
DATA N S / O s 0 ~ 1 ~ 2 r 4 , 7 r 5 ~ 2 1 n /  
DATA S D U M I T / O . l r l . ~ ~ O . l ~ 1 ~ 0 /  
lF(DIREC*EQ.UHPLOT) GO TO 300 
IF(IFR.NE.0) GO TO 100 
REWIND 12 
PMAX=O .O 
IFR=1 

XtSPSYR,SPSWnS,SPTSVQ~SP~URU 
#THING(?)rPP(4) 

MINIMUM RESOLUTION LEVEL CALCULATION (MRLC) SUEIROUTINF 
WILL COYPUTE THE NUUSER OF PICTURES VS TIuF  WITHIY A 
GIVEN RESOLUTIFU RAVCE ISFE TVCHAR P l 1 7 )  THOU D ( 2 0 ) ) .  

BECAUSE CALCULATIONS T&KE PLACE DURING C A L C  STFPS ACCURACY 
L IES WITHIN PLU5 OR YINtIS P(39) .  

NSPZNSIIP) 
NSX=NSP+l 
DO 140 I = l rNSX 
DO 130 J = l r U  

ACPIC(J* I )= I .  
CONTIPIUE 
IF (REC( I ) .GT .P(16 tJ ) )  GO TO 120 
A C P I C ( J , I ) = A C P I C ( J . I ~ t I P C N - I O Y ( J , I )  
ION ( JI I) =IPC'I 
P ICS(J r I )=ACPIC(J , I1  
IF (P ICS(Je1)  .GT.P'*4X) PVAX=PICS(J*I) 
CONT I ?KIF 
CONTIEJUE 
TP=TT/R6400* 
WRITE(12) TPtPICSsS~PICS 
RETURN 

PLOT OF PICTURES PER W L  VS TIUF 

CONTINUE 
DO 400 I=l#NSX 
REWIND 12 

CALL AOV 
CALL )AAPSSL~-TI'~tTIM~l~O~P~AX~SDUrJIf~l)~SDUNIT~2~rSDUNfT~3~~SD~NIT 

CALL CHAROP t O # O ~ l t l # O )  

IFR=O 

*(4)) 

CALL ARSREY ( 0 . n 5 ~ 0 . 0 2 )  
C A L L  SYM90L(56HE1Ub1RER OF PICTURES WITHIN SPECIFIED RESOLUTION LEVE 

XLS I.) 

305 

310 
315 

320 
325 

330 

340 

345 
350 

IFfI.NE.1) GO TO 310 
DO 305 K=lr2 
THXNG(IO=PLNAME(K~IP) 
GO TO 315 

CONTINUE 
CALL P S C O F ~ S ( T H I N G I U H N A ~ E ~ I - ~ ~ I P ~  

CALL-SYVROL(THIEIG 
CALL CHAROP ( O @ O i l i O f O )  
CALL ARSREY (0.2e0.01) 
CALL SYKROL(2QHTIWE FROY EWOIJYTER (DAYS)$. 1 
C A L L  CHAROP ( 0 ~ 0 ~ 0 ~ 0 , O )  
READ(121€11D=360) TrPICSrSPPICS 
IF(IFR.EQ.0) GO TO 340 
DO 330 J = l r 4  
IF(PP(J).LE.O.O.OR.PICS(J8I).LE.O.O) GO TO 330 
CALL LINE(TPIPP(J)#TPPICS(J#I)) 
CONTI NUE 
GO TO 350 
CONTIFIUE 
IFR=1 
DO 345 J = l r 4  
IF(PICS(JrI).LE.O.O) GO TO 345 
CALL- POINT (TP PICS (J  t I ) ) 
CALL SYVSOL(SYM(J1) 
CONTINIIE 
CONTINUE 
DO 355 J=lr4 

355 P P ( J ) = P I C S ( J # I )  
TP=T 
GO TO 320 

360 DO 365 J - 1 ~ 4  
IF(PP(J).LE.O.O) GO TO 365 
CALL POINT(TP#PP(J)) 
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96 
97 

99 
100 
101 
102 
103 
104 
105 
106 

98 

OPRT GT.OTJAZ 

CALL SY'-'ROLtSYM(J) 1 
XHT=O.QB-(J-I)*O.O3 
CALL ARSPEM (0.75,XHT) 
CALL SYUROLfSYM(J)) 
CALL SYUROL(3H 5.1 
CALL FIUYSER(D(lh+J)* 4HFS.I) 
CALL SYHROLtSH KMS.1 

365 CONT IYI 1E 
400 CONTINUE 

RETURN 
END 

MARTIN*GT.OTJAZ 
1 
2 
3 
9 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
30 
39 
40 
41 
42 
43 
4Q 
45 
46 
97 
98 
59 
50 
51 
52 
53 
5s 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
66 
69 
70 
71 
72 
1 3  
74 
75 

C 
C SATELLITE RANGE VS TIME PLOT 
C 

REWIND 13 
READ(13)DUMYYC,RoA 
RP=R(l) 
REWIND 13 
CALL ADV 
CALL M A P S S L ( - T I U ~ T I M I R A M I N I R ~ D S D U Y I T ~ ~ ) ~ S D U ~ ~ I T ~ ~ I ~ S D I I N I T ( S ) ~  

*SDUNIT(9)) 
CALL CHA90P (O#fl*lelvO) 

CALL SYGQOL(25HWANGE OF SATELLITE f K Y ) 5 . )  
CALL CHAROP ( 0 ~ 0 ~ 1 ~ 0 , O )  
CALL ABSFIEY (0.2~0.01) 
CALL SYvPOL(29HTIYE FROM ENCOUNTER (DAYS) 2.) 
CALL CHAROP ( O i O v O t O e O )  
DO 150 ITR=ltNSP 
R E W I W  lTRl 
READ(ITR1) TPPPHASEIXRCC 
RP=XRCC(l,ITa) 

CALL ARSBEM (0.05~0.21 

IF(RP.LE.O.O) GO TO 150 
CALL POIIlT ( TPs RP) 
CALL S Y Y S O L ( S Y U ( 1 T B ) )  

130 CONTINllE 

140 CONTINUE 
CALL L I N E ( T P I R P I T ~ X R C C ( ~ ~ I T B ) )  
TP=T 
RP=XRCC(l*ITR) 
GO TO 130 

CALL POINT~TPIRPI 
CALL SY~ROL(SYY(ITB1) 

CALL ARSREM (0 .75eXHT)  
CALL SY"ROL(SYM(1TR)) 
CALL SYYBOL(3H 6 . )  
CALL PSCONS (TH' lYGr 4YNfih'E~ ITQ, I P )  
CALL SYMROL(TH1NG) 

READfITRlrEND=14R) TtPHaSE~XRCC 

148 CONTINUE 

XHT=O.~B-(ITQ-~)*O.O~ 
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76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
109 
109 
110 
111 
112 
113 
119 
115 
116 
117 
118 
119 
120 
121 
122 
123 
129 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
1 4 1  
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 

150 CONTINUE 
REWIND ITRl 
C4LL 4ov  

C 
C SATELLITE PHASE ANGLE VS TIME PLOT 
C 

CALL MAPS ~ ~ T I M ~ T I W ~ O ~ O ~ 2 l O ~ O ~ S D U V f T 1 L ) , 5 3 U N I T ( 2 ~ ~ S D ~ l N I T ~ 3 ~ ~ S D U N I T  

C4LL CHAROP ( O # n ~ l * I * O )  

CALL SYMBOL(ZQH5ATFLLITE PHASE ANGLE (DEG)F*l 
CALL CHAROP ( 0 1 O v l r 0 * 0 )  
CALL ARSREM (0.?r0.01) 
CALL SYMaOL(29HTIWE FROM ENCOUNTER (DAYS)S* 1 
CALL CHAROP ( O * n r O , O , O )  
DO 153 I T B = l r N S P  
REWIND I T R l  
READ(ITR1) TPrPWASEtXRCC 
PHP=PHASE(ITS)/PPD 
CALL POINT(TD*PHP) 
CALL SYWROL(SYM(ITf3)) 

X I U I 1  

CALL ABSSEM (0.ns~o.2) 

151 

152 

1053 

153 

C 

CONTINLIE 
READ (IT91rE'.JD=1053) T*PHASF,XRCC 
CONTINUE 
PHASES=PHASE ( I T 9  1 /RPD 
C A L L  LINE(TPePHPrT,PHASES) 
TP=T 
PHP=PHASES 
GO TO 151 
CONTINUE 
CALL POINT(TPIPHP) 
CALL SYMQOL(SYW(119)) 
XHT=0.98-(179-1)*0.03 
C4LL ASSRELI (0.75,XHT) 
CALL SYY9QL(SYW(ITR)) 
CALL SYMaOL(3H $ 0 )  

CALL PSCONS (THIFIG~ UHNAT,  I T B I  I P )  
C A L L  SYM!ROL(THING) 
CONTINUE 
CALL ADV 

c 
C 

SATELLITE CONE ANGLE VS TIME PLOT 

CALL M A P S ~ ~ T I M ~ T I K ~ 0 ~ 0 ~ 2 1 O . O , S D U N I T ( ~ ~ ~ S ~ U ~ I T ~ 2 ~ ~ S ~ U N I T l 3 ~ ~ S D U N I T ~  
XU) 1 

154 

155 

1056 

156 

C 

CALL CHAQOP ( O ~ O ~ l ~ l r O l  
CALL AqS9FV (0.05,0.2) 
CALL SY~lSOL(2AHSATELLITE CONE ANGLE (DEGIS.) 
CALL CHAQOP ( O i O i l r O i O )  
CALL ABSRZM (0.P~0.01) 
CALL SYh'90L(29HTIWE FROV ENCOUNTER (DAYS) %I)  

DO 1 5 6  I T B = l t t l S P  
CALL CHASOP ( @ l n r a , o t o )  

REWIND ITRl 
READ(ITR1) TPrPHASEtXRCC 
RP=XRCC(2vITS) 
CALL POINT(TPrRP) 
CALL SYMSOL(SYM(IT9))  
CONTINUE 
READ f ITRl rE110=1056)  TvPHASEvXRCC 
CONTINUE 
CALL LINE(TPiRP,T,XRCC(2#ITB)) 
TP=T 
RP=XRCC(ZDITS) 
GO TO 154 
CONTINUF 
CALL POINT(TPIRP) 

XHT=0.98-( IT3-1)*0.03 
CALL APSREM 10.75rXHT) 
CALL SYKSOL(SYY(ITR1) 
CALL SYKROL(3H 8 . )  
CALL PSCOI IS (THINt , I1HNAhlEr ITB~IP)  
CALL SYb"B0L (THING) 
CONTINUE 
CALL ADV 

CALL SYMBOL(SY'J(1TB)) 

C SATELLITE CLOCK ANGLE VS TIME PLOT 
C 

CALL M A P S ~ ~ T I M ~ T I M ~ O ~ O ~ f 9 O ~ O , S D U N I T ~ l ~ ~ S D U N I T ~ ~ ~ ~ S D U ~ ~ I T ~ 3 ~ ~ S D U N I T ~  
X4) 1 

CALL CHAROP ( O i O * l t l e O )  
CALL ABSPEY (0.05~0.2) 

157 

CALL SYY90L(29HSATFLLITE CLOCK ANGLE (DEGIS.) 
CALL CHAROP I O # O i l , O * O )  
CALL ARSREM ( 0 . 2 ~ 0 . 0 1 )  
CALL SYh'QOL(29HTIKE FROY ENCOUNTER (DAYS)%. ) 

DO 150 I T R = l * N S P  
REWIND I T R 1  
READ(ITR1) TPIPHASESXRCC 
RP=XRCC(3rITR) 
CALL POINT(TPvRP) 
CALL SYVSOL(SYM(1TR)) 
CONTINUE 

CALL CHAROP (oIn,o,oIo) 
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MCR-71-18] 

i 

171 
1 7 2  
173 

I75 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
I86 
187 
186 
189 
1 9 0  
191 
192 
193 
194 
195 
196 
197 
1 9 8  
199 
2 0 0  
201 
2 0 2  
2 0 s  
2 0 4  
205 
2 0 6  
2 0 7  
2 0 8  
209 
2 1 0  
2 1 1  
2 1 2  
2 1 3  

215 

17u 

2 1 4  

2 1 6  
217 
218 
219 
2 2 0  
2 2 1  
2 2 2  
223 
2 2 4  
2 2 5  
226 
227 
2 2 8  
2 2 9  
2 3 0  
231 
2 3 2  
233 
2 3 4  
235 
236 
237 
2 3 8  
239 
2 4 0  
2 4  1 
2 4 2  
2 4  3 
244 
2 4 5  
2 9 6  
2 4 7  
2 4 8  
2 4 9  
2 5 0  
2 5 1  
2 5 2  
253 
2 5 4  
255 
2 5 6  
257 
2 5 8  
2 5 9  
2 6 0  
26 1 
2 6 2  
263 
2 6 4  
265 
266 

READ ( I T R l t E N @ = 1 0 5 9 )  TtPHASEtXACC 
158 COUTIFItIE 

CALL L I t l E ( T P , R P t T ~ X R C C ( S t I T R ) )  
TP= T 
RP=XPEC(3r ITRl  
GO TO 1 5 7  

CALL POINT(TP*RP) 
CALL SYKSOL(SYM(IT9))  
XHT=0.98-(ITR-l)*O.O3 
CALL AQS9EY (0.75.YHT) 

CALL SYFcROL(3H 5 . )  

CALL SYHBOL(TH1rlG) 
159 CONTINUE 

REWIND lTDl 
CALL ADV 
CALL MAPS(-T IVtT IMt  O.Ot210.0~S~IJNTT~l~tS~UN~T(2)rSOUNIT~3~~ 

XSDUNIT(4))  

1059 CONTIYllt: 

CALL SYMAOL(SYM(1TB)) 

CALL PSCONS (THINS UHFIAHE t 178 e I P  ) 

CALL CHAROP (ovnI i t i .o)  
CALL ARSBEY ( 0 . n 5 ~ 0 . 2 )  

CALL C H A ~ O P  (olnr i rn ln)  

CALL CHAROP ( n t n # O , n t o )  

CALL Sr~ROL(25H5UN-SAT-S/C ANGLE (DEG)J.) 

CALL ARSEEH (0 .2t0.011 
CALL SYuBOL(29Hf IVE FROM ENCOUNTER (nAYS) S - 1  

DO 3 6 0  ITR=lr'dSP 
REWIND 9 
IFRZO 

310 CONTIYUE 
READ(9r E N D = ~ ~ O ) T ~ S S V I S A F  

3 2 0  IF(IFR.EQ.01 GO TO 3 3 0  
CALL L I N E ( T P ~ S S P I T ~ S ~ V ~ I T B ~ )  

330 COIJTIIJUE 
IF( IFRaNE.0)  GO TO 3 4 0  
l F R = 1  
CALL POINT ( T I S S V (  I T A )  ) 
CALL SYMROL(SYM(1TR)I 

340 CONTINUE 
TP=T 
SSP=SSV(fTB) 
GO TO 310 

CALL POI'JT(TDtSSP) 
CALL SYKSOL(SYW(ITB1) 
XHT=U.98-( IT4-1)*0.03 
CALL APS9EY (0 .75rXHT)  
CALL S Y W C L ( S Y M ( I T 3 )  1 
CALL SYWOL(3H 5.1 
CALL P S C D N S ~ T H I Y ~ ~ ~ Y N ~ ~ E I I T ~ ~ I P )  
CALL SYUSOL(TH1IJG) 

3 6 0  CONTINUE 
CALL ADV 
CALL Y A P S ~ - T I M ~ T I M ~ ~ 0 3 ~ r 0 7 r , S D U N I T ~ l ~ t S D ~ ~ N ~ T ~ 2 ~ ~ S @ l ~ N I ~ ~ 3 ~ ~  

XSDUNIT(4) )  
CALL CHAROP ( O t O e l t l e O )  
CALL ASSPEM ( 0 . 0 5 ~ 0 . 2 )  
CALL SYWROL(2RHSATELLITE HALF ANGLF (0EG)l.l 
CALL CHAROP ( O t f l t 1 , O i O )  

3 5 0  CONTIWJE 

410 

4 2 0  

430 

440 

CALL ARSREM (0.2t0.011 
CALL SY'JROL(29HTIVE FRdY ENCOUNTEQ (DAYS1 S.1 
CALL CHAROP ( O t C r O t O t 0 1  
DO 4 6 0  ITB=ltNSP 

IFR=O 
CONT INfJE 
REA0(9*END=45fl) TtSSVeSAF 
IF(IFR.EO.01 GO TO U30 
CALL LINE(TP,SSPIT,SAF(ITR)) 
IF ( IFR.NE.0)  GO TO 4 4 0  
CONT\NUE 
I F R = 1  
CALL POINT(TISAF( ITB) )  
CALL SYMBOL(SYM(1TR)) 
CONTINUE 
TPZT 
SSP=SAF(ITBI 
GO TO 4 1 0  

REWIND 9 

4 5 0  CONTINUE 
CALL POINT ( TP'r S S P )  
CALL SYk'ROLlSYM(1YR~) 
XHT=0.98-(IT9-1l*0.03 
CALL APSBEY (0.75,XHT) 
CALL SYMBOL(SYY(1TR)) 
CALL SYb"lROL(3H 9 . )  

CALL PSCONS (THI* lGr OHNAME1 ITRI I P )  
CALL SYYBOL(TH1"IG) 

4 6 0  CGNTIFIUE 
IFR=O 
CALL AOV 
CALL MAPS~-TIMiTIUtO.~360~tSDUYIT~I~~SOU~!IT~2~tSDllMIT~3~tS3UNIT 

CALL CHAROP ( 1 - 1 t O 8 l . r l r O )  
CALL ARSBEM (0 .05 t .05 )  
CALL SYWROL(60HTI~!E REQUIRED TO SWITCM TO SATELLITE AT RATE OF 1 

X ( 4 ) )  
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267 
268 
269 
270 
27 1 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
2-93 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 

165 

470 

475 

480 

485 

500 

DPRT GT.OTPLT 

HARTIN*GT.OTPLT 
1 
2 
3 
4 

-. 5 
“ 6 

7 
8 
9 

IO 
11 
12 
.13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
50 
41 
42 
13 
49 
45 
46 
47 
48 
49 
50 
51 
5 2  
53 
59 

XOEG/SECE.) 
C A L L  CHAROP ( n r n r l # n o O )  
CALL ARSSE‘4 (0.7rn.nl) 
CALL SYWOL(2QHTI’JE FROM EMCOUNTER f@AYS) t . 1  
CALL CHAROP ( O ~ O ~ O ~ f l ~ O )  
DO 500 I T B = l r N S P  
REWIND 9 
IFR=O 
CONTINUE 
REAt?19rEND=YRS) T,SSV#SAFrHA4G2*DCYCLK 
IFf IFR.EQ.0) GO TO 475 
CALL LINE(TPiDCNCLlrTiDC?lCLK(ITB)) 
IF(IFR.NE.0) GO TO 4 8 0  
COFllINUE 
IFR=l  
CALL POINT (1 r DCt ICLK ( 119) 1 
ChLL SYMROLfSYMfITR)) 
CON1 INUE 
TP=T 
DCNCLl=DCNCLK(ITR) 
GO TO 465 
CONTINIJE 
CALL POINT (TPtDCNCLl )  
CALL S Y F r W L I S Y U l I T R ) )  
XHT=O.98-( ITR-l)*0.@3 
CALL ABSREM (0.75vXHT) 
CALL SYMROL(SYY(1TE)) 
CALL SYOROL(3Y 6 . )  

CALL SYWOL(TH1’fG) 
CALL PSCOFIS(THI’:GI~HNAHEIITB,IP) 

CON1 INUE 
IFR=O 
CALL ADV 
RETURN 
END 

C 
C PLANET RANGE PLOT 
C 

REWIND 13 
CALL O R B I N ( X Z ( 7 ) , I X Z 6 )  
CALL ORBPOS(9D~I t I r  0 e 0 1  
RAMIFIZABSV ( R D V I V )  
R E A D ( I ~ I T X # X I X P ~ X S A T I X E , R  
RPZR [ 1) 
TP=TX/R6400. 
CALL MAPSSL (-TIH~TIYrRAHIFI,RP,SDUYIT (1 

CALL CHAROP ( O e O i l , l r O )  
CALL ABSBEM (0.05~0.2) 
CALL SYMSOL(23H9AYGF OF PLANET ( K M )  F. 
CALL CHAROP ( O ~ O v 1 # 0 # 0 )  
CALL ARSREM (0.2r0.01) 
CALL SYYBOL(29HTIME FROM EFICOUNTER (DI 

R E A D ( ~ ~ ~ E N D = ~ ~ O ) T X I X , X P ~ X S A R , X E , R  

CALL L I N E ( T P o R P s T v R ( 1 ) )  
TP=T 
RP-R ( 1) 
GO TO 100 

* SDUNIT(4) )  

100 CONTINUE 

1 1 0  f=TX/O64OO. 

120 CONTINUE 
REWIND 1 3  
CALL ADV 

C 
C PLANET PHASE ANGLE VS TIME PLOT 
C 

CALL M A P S ~ ~ T I Y ~ T I ~ ~ O ~ O * l @ O . O I S D U N I T ( l ~ ~ S ~ U N I T ~ 2 ~ ~ S ~ U ~ l I T ~ ~ ~ ~ S O U N I T ~  
X Q ) )  

CALL CHAROP ( O i O r l r l t O )  
CALL ARSWEM (0.05~0*2) 
CALL SYHROL(26HPLANET PHASE ANGLE (DEG)s.) 
CALL CtiAQOP ( O t O v l t n r O )  
CALL ABS9511 (0.2#0.011 
CALL SYMSOL(29HTIVE FROM ENCOUNTER (Dl\YS)E. 1 
READ(13) TX,XIXPIXSAT#XEIR,PHASE 
TP=TX/P6400. 
PHP=PHASE/RPD 

121 CONTINUE 

122 CONTINUE 
R E A D ( ~ ~ ~ E N D = ~ ~ ~ ) T X I X , X P , X S A T ~ X E ~ R ~ P H A S E  
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55 
56 
57 
58 
59 
60 
61  
62 
63 
6@ 
65 
66 
67 
68  
69  
70 
71 
72 
7s 
74 
75  
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
9 3  
94 
95 
96 
97 
9 R  
99 

100 
101 
102 
1 0 3  
104 
105 
106 

108 
109 
110 
111 
I12 
113 
114 
115 
116 
117 
118 
119 
120 
121 

107 

122 
1 2 3  
124 
125 
1 2 6  
127 
128 
129 
130 
131 
132 
133 
1 3 4  
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 

T=TX/PhknO* 
CALL LIIlE(TP,PHP,T,PHASE) 
Tp=T 
PHP=PHASE 
GO TO 121 

123 CONTINUE 
REUIND 13 
CALL ADV 

C 
C PLANET CONE ANGLE VS TIVE PLOT 
C 

CALL M A P S ~ - T ~ M ~ T I M P O ~ O P ~ R ~ . O , S D U N ~ T ( ~ ~ ~ S ~ U ~ I T ~ ~ ~ ~ S ~ U N ~ T ~ ~ ~ P S D U ~ ~ T ~  
X 4 )  1 

CALL CHAROP (o*nriri,o) 
CALL ARSREM (O.OStn.21 
CALL SYHROL(2SHPLANET CONE AYGLE (DEB)*.) 
CALL CHAROP ( O * O t l r O i O )  
CALL ARSREH (0*2,0.01) 
CALL SYMBCL(2QHTIWE FROH ENCOUNTEQ (0415)S. 1 
R E A D ( l 3 )  TXIYIXPIXSATIXEPRIPHASE 
TP=TX/R64OO. 
RPzR(2) 

R E A ~ ( ~ ~ ~ E N D = ~ ? ~ ) T X O X , X P I X S A T ~ X E ~ R ~ P H ~ ~ F :  

T=TX/86400. 
CALL L INF(TP#RP,ToR(2) )  
TP=T 
RP=R(P) 
GO TO 124 

126 CONTItl'lE 
REWIND 13 
CALL ADV 

124 CONTINUE 

125 CONTIFIUE 

C 
C PLANET CLOCK ANGLE VS TIWE PLOT 
C 

C4LL M A P S ~ ~ T I Y ~ T I Y ~ ~ ~ ~ ~ ~ ~ O . O I S D U N I ~ ~ ~ ~ P S ~ U Y I T ~ ? ~ P S ~ U ~ ~ I T ~ ~ ~ ~ S ~ U N I T ~  

CALL CHAROP ( O # t 7 ~ l t l s O l  
CALL ARSqEY (0.0590.2) 
CALL SYh'"OL(26HPLAMET CLOCK hNGLE (DEG)S.) 

CALL P959EU (0.210.01) 
CALL SYh'YOL(2WTIWE FRO'.( ENCbUYTFR (r)AYS)S. ) 
READ(13) TXeX*XP,XSATsYEvRvPHASE 
TP=TX/96UOO. 
RPZR(3) 

X 4 )  1 

CALL CHAQOP (n,nei,nIo) 

127 CONTINUE 

. 126 CONTINUE 
R E A D ( I S * E N D = ~ Z ~ ) T X P X ~ X ~ ~ X S A T P ~ € ~ R ~ P H A S E  

RPzR(3)  
BO TO 127 

129 CONTINUE 
REWIND 13 
CALL AOV 

C 
C SATELLITE RANGE VS T I Y E  PLOT 
C 

READ(~~)TXIXPXPIXSAT,XE,R,PHASE,RLDPDTAR~E~TAPGPPRSAT 
R P = R S & l ( l )  
TP=TX/R6400. 
CALL M A P S S L ~ - T I Y ~ T I Y ~ R A Y I N ~ R P P S D U ~ ~ I T ~ ~ ~ ~ S D I I ~ I T ~ ~ ~ ~ S D U N I T ~ ~ ~ P  

CALL CHAROP ( O # O * l e l * O )  
CALL ABSREM ( 0 1 0 5 ~ 0 . 2 )  
CALL SYYROL(25HRANRE OF SATELLITE (Ku)S.) 
C A L L  CHAROP ( O i O t l r O i O )  
CALL ARSFiEM (0.2~0.01) 
CALL SYUROL(29HTIME FROY EVCOUYTER (DAYS) 5 . )  

R E A D ( ~ ~ ~ E N D = ~ ~ ~ ) T X , X ~ X P ~ X S A T I X E , R , P H A S E ~ R A ~ P ~ T A R G ~ P T A R G P ~ R S A T  

t S O U N I T ( 4 ) )  

130 COIITlNltE 

140 CONTItIUE 

GO TO 130 

REWIND 13 
150 CONTINUE 

CALL ADV 
C 
C SATELLITE PHASE ANGLE VS T I Y E  PLOT 
C 

CALL HAPS ~ ~ T I H ~ T I M ~ O ~ O ~ ~ R O ~ O ~ S D U ~ I T ~ ~ ~ ~ S D U N I T ~ ~ ~ ~ S D ~ J N I T ~ ~ ~ P S ~ U Y ~ ~  

C A L L  CPAROP ( 0 * 0 * l r 1 # 0 )  
X ( 4 ) )  

CALL ARSSEM (0.05~0.2) 
CALL SYWOL(20HSATELCITE PHASE ANGLE (DEC.)%.) 
C A L L  CHAROP ( O + O i l r O , O J  
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151 
152 
153 
1 5 4  
1 5 5  
156 
157 
158 
159 
160 
161 
162 
163 
1 6 4  
165 
166 
167 
168 
169 
170 
171 
172 
173 
1 7 4  
175 
176 
177 
178 
179 
180 
181 
1 8 2  
183 
1 8 4  
185 
1 8 6  
187 
188 
1 8 9  
190 
191 
1 9 2  
193 
19'4 
1 9 5  
196 
197 
19R 
199 
2 0 0  
201 
2 0 2  
2 0 3  
2 0 u  
2 0 5  
206 
2 0 7  
2 0 8  
209 
2 1 0  
21 1 
2 1 2  
21s 
2 1 4  
215 
216 
217 
218 

DPRT GT.OUTS 

HARTXN*GT.OUTS 

PHP=PHASES/RPD 

R E A D ~ ~ S ~ E ~ J D = ~ ~ ~ ) T X ~ X ~ X P ~ X S A T ~ X ~ ~ R ~ P H A S E ~ ~ A ~ P I T A R G E I T A R G P ~ R S A T , P H A ~  
151 CONTINLlE 

XES 
1 5 2  CONTINUE 

PHASES=PHASES/RP@ 
T=TX/86'4OO. 
C4LL L I N E ~ T P I P H P ~ T s P ~ I A S E S )  
t P = T  

GO TO 151 
153 CONTIN'JE 

REWINP 13 
CALL ADV 

PnP=Pn&sEs 

C 
C SATELLITE CONE ANGLE VS TIME PLOT 
C 

CALL M P P ~ ~ ~ T T ~ ~ T I M I O ~ O ~ ~ R O ~ O I S D U ~ I ~ T ~ ~ ~ ~ S ~ U Y I T ~ ? ~ ~ S ~ U ~ I I T ~ ~ ~ ~ S ~ U N I T ~  

CALL CHAROP ( O e f l ~ l r l r O )  
CALL ABSREY (0.05e0.2) 
CALL SYWOL(2RHSATELLITE CONE ANGLE (DEG)S.) 
CALL CHAROP ( O i O v 1 , O e O )  
CALL ABS9EM 1 0 . 2 ~ 0 . 0 1 )  
CALL SYMBOL(29HTIME FROY EYCnllNTE9 (DAYS) S.)  
READ(13) TXIXIXP~XSAT~YE,RIPHASE~~ADP,TARGF~TAQGP,RSAT~PHASES 
TP=T/86400. 
RPZRSAT(2) 

R E A D ( ~ ~ ~ E N D = ~ ~ ~ ) T X ~ X ~ X P , X S A T ~ Y E I R , P H A S F , P A ~ P ~ T A R G ~ ~ T A R G P I R S A T I P H A S  

XU) J 

154 CONTINUE 

XES 
155 CONTINUE 

T=TX/Bh4OO. 
CALL LINE(TP,RP,T,RSAT(2)) 
TP=T 
RP=RSAT(2) 
GO TO 1 5 4  

156 CONTINUE 
REWIND 13 
CALL A@V 

C 
t 
C 

S4TELLITE CLOCK ANGLE VS T I Y E  PLOT 

CALL M ~ P S ( - T I ~ ~ T I ~ ~ ~ O ~ ~ ~ ~ ~ O . D I S D U N I T ~ ~ ) ~ S ~ U N I T ~ ~ ~ ~ S D U N I T ~ S ) I S D U N I T ~  

CALL CHAROP ( O D O l i r l l O )  
CALL ASSPEM ( 0 . 0 5 0 0 . 2 )  
CALL SYMDDLf29HiATELLITE CLOCK ANGLE (@Et )%. )  
CALL CHAROP ( O t O v l r O i O )  
CALL ARSBEK (0.2~0101) 
CALL SYPBOL129HTIVE FROV EUCO'JIITER (D4YS)S. ) 
READ(13) TX,XIXP~XSATIXE,R,PHASEIRPDP,TAP~E,TPPCPDRSAT,PHASES 
TP=TX/86400. 

X 4 ) 1  

RP=RSAT(3) 

READ(lStEND=159) TX,X*XP,XSAT,XErRrPHASE*RADP,TAR6E,TARGEeTARWvRSAT# 
157 CONTINUE 

PHASES 
1 5 8  CONTINUE 

T=TX/BbUOO. 
CALL L INE(TPBRP,TIRSAT(~) )  
TPZT 
RPZRSATfS) 
GO TO 157 

1 5 9  CONTINUE 
REWIND 13 
CALL ADV 
RETURN 
END 

6 
7 e 
9 

1 0  
11 
12 
13 
1 4  
15 
16 
17 
18 
13 
20 
2 1  

SUBROUTINE OUTS 
C O M M O N / R A Z O P / P I C S ( 4 # 9 ) , 5 P P I C S f 4 )  
DIYENSION SATNAU(2) tSATFLL(?)  
COMMON /PLCO:lS/GYS,G~?L f 1 2 )  P RSpRPL f 12) t 5'JA"E (2) rPLbJAuE f 2s 12) I 

C O M M O N / P O ~ E A R / S S V ~ R ) ~ S I F ~ ~ ~ I ~ A N G ~ , D C Y C L K ~ ~ ~  
COMYON/HEDItlG/TITCE(13) 
COVMON/Tf-IVE/TVNA~E ( 5 )  
DOUBLE PAECISIOtJ TJDV 
DIMENSION I C K ( 4 )  
COMYON/JDAYS/TJ~VITT 
C O M M O N / F C H O U T / P O ~ E P ~ E N E R G Y ~ P ~ R C T ~ ~ ~ ~ ~ R ~ S ~ ~ ~ ~ A ~ ~ ~ ~ I R ~ D ~ ~ S ~ ~ I P C N  

C O M M O N / F L A G S / I F L T , I F L P L 1 I F L P 9  
COMMON/CHARLI /'ICODE#NREC ~ I D ~ I V S D N S C P I F L S T ~ N C R  
COM"ON/FLrBY/DU'~l(6)rX13),DU'~2(9) 
C O M M O N / H A ~ ~ D O / T I u , R E C ( 9 ) r R E L ( 9 ) r R E S 1 5 H 9 ( 9 ) ~ ~ M R Q ~ 9 ) * S M R S ~ 9 ) ~ T S ~ R ( 9 )  

COMVON/PHASER/FHASEI8),X~CC(3,8) 
DIMEIISIO'J N S ( 9 )  
COMMON/CHARAC/P(60) 

X S P V ~ 3 ~ r F L P V ~ 3 r l 2 ~ r S V E o r P L V E ( 3 r 1 2 1 r S 9 0 T ~ P L R O T ~ l ~ l ~ S O ~ L ~ P L O B L ~ l ~ ~  

X,FRACT,PHASE~iPuASED rPOWLNvNDNvEPERDN 

X,SPSuRrSDSURSiSPTSvR,SPSVRR 

B-20 .- 
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22 
23 
2u 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
93 
4 4  
(15 
4 6  
47 
48 
99 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6Q 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
8 1  
8 2  
63 
64 
85 
86 
87 
88 
89 
90 
91 
9 2  
93 
9 4  
9 5  
96 
97 
9 8  
99 

1 0 0  
1 0 1  
102 
103 
104 
105 
1 0 6  
1 0 7  
I08 
109 
110 
111 
112 
113 
1 1 4  
1 IS 
116 
117 

DATA Y S / f l r 0 1 t r 2 , 4 r 7 r S * l , n /  
OAT& fFP/O/ 

C 
C OUTS-2 
C 

CALL T C @ ~ l V ~ I C K ~ ~ H C L O C K ~ A A S O r 3 H ~ ~ C ~  
CLOCK=ICK(l)  

I C K l l ) = C L O C *  
CLOCK=SIGN(CLOCKITT) 

OUTS-2 

Y R I  TE (6 101 0 ) PLNA M E  I 1 9 I P J  9 PLNAUE ( 3 F I P )  SATFIAW 
Y R I T E ( 6 r 1 0 2 0 1  ~ R ( I l ~ P S 4 T ( I ) ~ I = l v . 3 1  
Y R l T E l 6 # 1 0 3 0 1  PHASEOvPHASEP#YANG2,SAF~IVS) 
IF(NCS.EQ.1) GO TO 1 0 0  
WRITE(6r1040)  PLNAMEIl*IP)rPLYAME~2*IP),PA01(21rRA~lf3) 
GO TO 1 1 0  

1 0 0  W Q I T E ( 6 * 1 0 4 5 1  SATNAM 
110 

300 

500 

530 

5 1 0  

52 0 

1000 FOR'jAT( SX*lSHPICTURE NUWE4 r I 5 * 1 q X t I 3 * 6 H  DAYS r I 2 ~ 5 Y  YRS v 
X12117H WIN TO EAICOUMTER?lOX#3HJD #F12.3r / / )  

1001 F O R Y A T ( l Y 1 ~ 1 3 A 6 r / / )  
1005 F O R u A T f / / 5 X r 8 0 ( 1 H - ) / / ; 5 X ~ l ~ ~ n I C T U R E  YUWFR * I 5 0 1 9 X * f 3 , f i H  DAYS r 1 2 .  

1010 FORYAT(SXr7HPLA~;ET r 2 A 6 * 2 0 X ~ l O H S A T E L L I T E  ,PA61 
1 0 2 0  FORYAT(SX~13tiRA'IGE (KY) = ~ E ~ ~ . R B I ~ X I I ~ ~ R A U G F  (KMl =*EIC;.R/ 

X 5Xv13YCONE (PEG) r r F 7 . 2  r20X, l3HrOYE (DFC.1 zvF7.2 / 
X SXrlJYCLOCK (DEG) ZeF7.2 920X,ISHCLOCK (OF$) =,F732 ) 

I SX#13'i'DIAU (PEG1 ZpF7.2 r 2 n X , l 5 W l A "  IDEG) =rF7r2/ / )  

S 2IH(PICTURF CE'ITERED AT r F h . 2 ~ ~  DEG L'.T r F 7 . 2 r l l H  DEG LONG 1 1 )  

XSH HRS r I 2 t 1 7 Y  }"IN TO EHCOUNTEQ//) 

1030 FORMAT(SX*13HPHASE (DEG) ZrF7.2 r20Xe134"VhSE I D E G l  = r F 7 . 2 /  

1 0 4 0  FOR\(AT(5X,27HINSTRUVEtrT nATA FOR DLAVET r?i6r5X1 

loll5 F O R ~ A T ( 5 X ~ S O Y I N S T R U ~ E N T  @ATA F V ?  SATZLLITE 92Af i / )  
IO60 FORYATI4Xt26YRESOLUTION F O R  TARGET RODY e / *  

S 5Xt24HAT SPECIFIED LOCATION t F R . l r 9 H  K U I P I Y E L  / 
S 5Xp24HAT SU9SDACFCRAFT POIVT vF9.1,"H VWlPTYFL / 
I 5 X s 2 4 H A T  LI'.'R OF TARGFT QPDY .F$.lrQ.( * u / p l X E L  / l  

1070 FOR"AT(5Xe34YSUcPq DUE TO i lELATIVE VCLCICITIES rFR.2 t7H Ku/SEC / 
S SXr34HSMFAR DUE TO S I C  ATTITU-E X A i F S  rF8.2.7H KYISEC / 
s ~ X I ~ ~ H O P J E C T  VOTION FROH ALL SOURCES rFR.2rJH K U  / 
F SX r34tiWJ%EQ OF PIXELS SKEARFO 

S 9H UILLISEC / / )  

lcC\.58?H PIXELS / / )  
1080 FOR'JAT(4X139HEXPOSUQE T I W  FOR ON?-HALF P I X E L  SMEAR v F R * 3 *  

8-21 



MR-71-181 

11 
11 
1 2  
12  
12 
1 2  
1 2  
1 2  
12 
1 2  
1 2  
12 
13 
1 2  

8 
9 
'0 
! I  
'2 
13 
'4 
!5 
!6 
!7 
!8 
!9 IO 

I1 
is2 X5Xv12HVEL (KM/SFC) #ORXI 12HS/C fKM/SECI eORXt14HPIXELS SMEAREDI~XI 
133 X15H1/2 PIXEL (SFCl/) 
134 5070 FORMAT( /r7X,3HNUMr7Xe17YEARTH-SAT-S/C ANG e 
135 S I ~ X I ~ ~ H S A T E L L I T E  ANG DlAM/) 
136 END 

OPRT GT.PICIN 

HARTIN*GT.PICIN 
1 SUBROUTINE PICIN 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
50 
51 
52 
95 
49 
55 
46 
97 
48 
99 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
6 2  
63 
69 
65 
66 
67 
68 
69 
70 

C 
C ROUTINE FOR COMPUTING MIN PICTURE TAKING INTFRVAL FROM BIT R4TE 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 
C 

C 

INPUT SULK = BULK STORAGF: CAPACITY, SITS 
INPUT BULK0 = RITS PLREADY IF1 BULK STORAGE 
INPUT DTUSE = USER INPUT PICTUQ': TAKT'IG IMTFRVAL, MIhl P(33) 
INPUT XRPS = TQANSqIT RIT ?ATE, RPS 
INPUT SCIRPS = RIT DATE FRCW OTHFR IFISTPIIYEVTSt RPS 
INPUT RUFCAP = SIJFFER STORAGE CKPACITY, RITS 
INPUT RPPIC = BITS PEQ PICTIIWD P(49) 
INPUT TFRP'4 2 FRAUE PEACOIIT TIUP, SEC, P(29) 
INPUT TSTAR = PICTIIRE SEQ?IE'ICE START TTt'E# DAYS 
INPUT TSTOP = PICTlIPF SEQUEYC? STOP T I U E I  DAYS 
INPUT RPM = S/C SPIN RATE, ROTW(3) IN RAD/SEC 

TEST FOR TOPS OR PIONEER (SIJLK GREATER THAN 0 FOR TOPS) 

IF(BULK)l,lr2 

SPINNING SIC WITH RUFFER FOR oriE PICTURE ( I E ,  PIONEER) 
1 DTPIC = TBUFO+ TFRAM 

IF(RPM)8#8#9 
8 WRITE(hel03) 

DTPIC=DTTOT 
GO TO 6 

3 NROLLZI 
9 IF(DTP1C- 60*/RPM)5,3~7 

DTPIC=60./RPY 
WRITE(6,101)DTPIC,MROLL 
GO TO 4 

7 NROLLrDTPIC*RPM/60. tl 
DTPIC='lROLL*60 /RPW 
WRITE(6 t 101 1 DTPIC, EIROLL 
GO TO 4 

C THREE AXIS STABLE S/C WITH VORE THAN ONE PICTUQE STORAGE (IE, TOPS) 
C - 

2 DTPIC=RPPIC/TVOlJT 
C 
C TEST IF USER INTERVAL LESS THAN MINIMUW 
C 

4 CONTINUE 

B -22 
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71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
01 
82 
83 
84 
05 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
1 0 6  

108 
109 
110 
111 
1 1 2  
113 
114 

107 

DPRT GT.PIC2 

IF(DTl l5E-DTPlC 15r6*6 

P{33)=OTUSE/60. 
W R I T E ( 6 ~ 1 0 2 )  OTUSE 

C 
C MAXIMUM NO OF PICTIJRES/YOUR 

6 PICPHR=3600./OTPIC 
PICPDA=24.*PICPHR 

5 DTUSE=OTPIC 

C 
c HAXIMUM NO OF P r c r u Q E q  THAT CAN AE TAKEN 

NPIC=DTTOT/DTPIC 
ACTPIC=864OO./OTUSE 
NPICA=bTTOT/OTUS€ 
YRITE~hrl06l~TPTC~~ICP~RIPICPDA,NPICldCTPIC~t~PIC~ 
RFTURN 

100 FORMAT(SX*56YQUFFER CAPACITY LESS THAY OYE PICTURE, CAPACITY SET T 
*O # E 1 0 . 3 ~ / 1  

*20H* NO OF ROLLSIPIC = 1 1 4 * / 1  

X rSXt32HOELTA T (SEC) HA5 BFEY RESET TO rF15.9) 

101 F O R Y A T ( ~ X I ~ ~ ~ P I C T U R E  IWTERVAL SASED OY ROLL RATE = rElS.R@QH SECI 

1 0 2  FORUAT(SXo36HREOUE5TFD W L T A  T LESS THAV V lNIuUM / 

103 F O R V A T ( S Y P ~ ~ H R O L L  QATE EOUALS ZERF) 
104 FORMAT( 5X,YqHCOWPUTATIO'IS F O Q  HIMIMIJU PICTURF TAKING IYTERVAL 

X I / / ~ X ~ ~ ~ H P I C T U Q F  START T I W  (DAYS1 = r F t 5 . 4 /  
XI SX,28HPICTURF STOP T I v E  (DAYS) = ,ElS.R/ 
X, SX#?BHDELTA T REQUESTED (SEC) = ,F15.9/ 
X t  SX,28HFRAh'E READ TIME (5EC) = r E l S . n /  
X, 5XtZeHFRfiVE REA9 RATE (BPS) = rF15.9/ / )  

105 F O R ' ~ A T ( S X I ~ S H ~ U L K  PATA STORAGE CADACITY ( 9 I T S )  = t F l S * P /  
X 5 x 1  36WPICTUPF S I Z F  (RTT5) = rEl'i.R/ 
X 5Xt36HRULK DATA SfORAGE CAPACITY (PICS)  = tE15.R/ 
X 5X136HRULK CONTENTS I N  IJSE ( B I T S 1  Z rF15 .R /  
X SX,36L(%JFFER STOQAGF CAPACITY (RlTCl = r F l K . @ / / )  

1 0 6  FORYAT(5X,36H UItJIWJV PICTl I2F IYTE9VAL (S'C) = * E l 5 , f 3 /  
: 5X,36H')AXINU" PICTl lQE QhTF (PTCS/HQ) = v C 1 5 . R /  * 5Xe36Y'fAYIVlJW PICTUQE RATE ( D T C / ? A V )  = vFlS.A/ * S X I ~ ~ Y ' ~ A X I Q V ~  NUWEI' OF PICTUXES = r I 6 /  
t ~ X D ~ ~ M A C T U & L  PICTURE RATE (n IC/Df iY)  = eF15 .R /  * SXr36HACTUAL NUUPER OF PICTUQFS = 116//) 

107 F O R V A T l 1 ~ 1 , 4 Y i l ~ A 6 r / )  
108 F O R ' ~ A T ( ~ X I ~ ~ H O A T A  TRAQ5'4ISSION RATc (RPS1 = ,Elq.R/ 

X 5Xr36ktRATE FRO" OTHFR INSTDlIUEVTS (nPS) 2 tF15.8/ 
X 5Xt36HREAL T I V E  PICTUPE RATE (9PSI  = ,El5.8/ / )  

END 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 
28 
29 
30 
31 
3 2  
33 
34 
35 
36 
37 
39 
39 
40 
91  
4 2  
93 
44 

HARTIN*fjT.PIC2 0 

SUBROUTINE P I C 2  (ANG~AIANG~Q) 
C O M M O N / F O R O U T / D U M V Y ~ ~ I S ) , I P C Y t D U U Y Y C ~ 4 ~  

884 
8 8 3  

COMFrOhl/tiEDIrlS/TTTLE ( 1 3 )  
C O M ' ~ O ? J / C H A R L I / N C O D E D N R E ~  *IP,IVS,NSC,IFLSTINCR 
COKYON/GEOWXE(3) r X P ( 3 )  
DIFrENSION I C C K ( 3 1  
DIMENSION CLDCKI4),LABLE(B),SN(3) 
DIHENSION U X I ~ I ~ U P V ( ~ ) V U P M ( ~ I  
COMVOY/EXTRA/RPLP~ROT 
COMUON/VK/VUD(3 ) ,R IP IASDP 
C O M M O N / P O I N T / V C ( 3 , 9 l r P ( 3 1 9 )  
C O M H O N / F L Y 8 Y / D U ~ l ( 6 l r X ( 5 ) , D U ~ ~ 2 ( 6 ) r 5 V ( 3 )  
COMMON / P L C O N S ~ 6 ~ S ~ G ~ P L ~ 1 2 ~ t a S I R P L ~ l 2 l ~ S ~ ~ A ' ~ F ~ 2 l ~ P L N A ~ ~ ~ 2 ~ 1 ? ~ ~  

COMMON / PLOTER / PEN, R ( 3 ) t  SCALE* R ? ,  V T ( 3 ) ,  VR(31, V W ( 3 ) e  

C O M Y O N / P C O O R D / P V ~ 3 l r V E ~ 3 ~ ~ P M ~ 3 ~  
DIMENSION QL(3) 
COY'-'ON/PLT8UF/rjllF ( 2 0  I 
DIMEVSION LICK(81 
DIHENSIOIJ QZ(3) 
COMMOtI/TRA/TRACF: 
REAL LATILOIJB 
DIMENSION GOK(3) 
DOURLE PRECISION JCJV 
DIMENSION V Q f 3 r 9 )  
COMvON/JDAYS/JDV*TT 
DATA P1/3 .1415926536/  

DATA QL/O8.r-lRO.Ot'b5.0/ 
ANGZ=AYAXl( A'lG2A e AEiG2R 1 
NSATZO 
CALL TCONVfCLOCK*5'iCLOCK,ARS(TT)*WSFC) 
FOR*AT('TIME AFTER ENCOUNTER = '140' DAYS 'T?f' HRS '12~3 U I N ' )  
FORVAT('TIt*E REFORE ENCOUNTER = '14;' D&YS ' I? , '  HRS @ 1 2 * *  MIV'I 
CALL ARCSTP(S.1 
TW I s1=0.0 
IF(NCR.EQ.11 CALL P L A S A T ( S V r J D V * I V S * I P f  
RPP=RPL(IP) 
IF(NCR.EQ.11 CALL DSCONS(RPP~6HRA~IUS,IVS~IP) 
IF(RPP.LE.O.1 GO TO 1 0  

CALL VVIEW(O,OiO,OiO*OIO) 
CALL VPROJ 

X S P V ~ 3 ~ ~ P L P V ~ 3 ~ 1 2 ~ ~ 5 V E ~ 3 l ~ P L V E ( 3 r l 2 ~ ~ ~ R ~ T ~ ~ L R ~ T ~ l 2 l ~ ~ O R L ~ P L O ~ L ~ l ~ ~  

RPPI TAMR 

DATA Q Z / ~ . O ~ - ~ O . O ~ ~ ~ + O /  

A N G ~ = A : ~ s ~ / ~  .n 

8-23 
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45 
56 
I 7  
98 
59 
50 
51 
52 
53 
5Q 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7u 
75 
76 
77 
78 
79 
80 
61 
8 2  
83 
E5 
85 
86 
87 
83 
89 
9 0  
91 
92 
93 
94 
95 

C 

1 

C 

5 

10 

DPRT 6T.PSATP 

HARTIN*GT.PSATP 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
15 
15 
16 
17 
18 
19 
20 
21 
22 
23 
25 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

TAh‘RrSnRT(RPD*RPP/IR2*R?-RPQ*RPP)) 

IF (TANK W. AllG3) 
SCALE=TAFJlANC-3*PI/l~O.O) 
CALL SCLPLTISCALE) 
CALL L I N E (  SCALFs SCALE, StALE*-SCALE) 
CALL L I N E (  SC~LEI-SCALE,-SCALF,-SC~LE) 
CALL LINE(-SCALFI -SCALE~-SC~LE,  SCALF) 
CALL LtNEt-SCALFv SCALEI SCALE, SCALE) 
CALL CHASOP ( O i f l * l r l ~ O )  

T A N K = A T A N ( T A ’ I ~ ) + ( ~ ~ ~ ~ . o / P I )  
A*JS3=T4NK 

ASDPZTACIK 
CALL VUNITlUX,X) 
CALL VUNIT(UPV,PV) 
CALL VUNI T (UPY *PHI  
RPLPZRPP 
ROT=PLROT(IQ) 
DO 5 1 = 1 ~ 3  
v w P ( I ) = v w ( I )  
RIP=R2 
ANGkA=ANG2A/2.0 
ANG4R=ANGZB/2.0 
CALL F R A v E l  IPPAYGUAIANG~R) 
LAT=90.0-ANGV(UPV~UX,6HOEGREE) 
CALL VCPOSS~GOKIUX~UPV) 
LONG=90.@+AN6V(60K~UPY~6HDFGREE) 
CALL LSOK IDU’J ,CONE ,CLOCK PLATILONG) 
CALL L @ C A T E ( V Q f C O L J E ~ C L O C K ~ T r 4 1 S T ~  
CALL FPLOTIVC) 
TRACE=SAVE 
CON? INUE 
CALL ADV 
RETURN 
END * 

SURROUTINE PSATP 
COMVON /XZ/ X Z ( 9 7 ) v  1 x 2 6  
COMYON /HEDING / T I T L E ( l 3 )  
C O Y Y O E I / F L Y B Y / D U ’ ~ v Y A ( 3 ) r G V S Y ( 3 ) ~ O U Y ~ Y ~ ( l 2 ~  
COMMON /PLTWJF/RUF 120) 
COMNON /PLCONS/G~S~GuPLll2)~RS,RPL(l2)1SNA~E(2)~PLNA~E~2~~2)~ 

COMMON / PLOTER / PEN, R ( 3 ) t  SCALE, R2, V T ( 3 ) r  VR(3)e V W ( 3 ) f  
X S P V ~ 3 ~ ~ P L P V ~ 3 r 1 2 ) ~ S V E ~ 3 ~ ~ ~ L V ~ ~ 3 ~ l 2 ~ , S ~ O T ~ ~ L R O T ~ l 2 ~ ~ S O ~ L ~ P L O ~ L ~ l 2 ~  . RPPi TANR 

C O M ~ O ~ l / P C O O R D / P V ( 3 ) ~ V ~ ( 3 ) ~ P Y l 3 )  

COMMON/JDAYS/JDV,TT 

D I W N S I F F I  X M 1 3 ) , X l 3 ) , X F l 3 ) r V l 3 ) r X S ( 3 )  

DOUBLE PRECISION JDvJOV 
EQUIVALENCE (JDtJDV) 

COMHON/CHARLI /kCO!7EtYREC ~ I P ~ I V S , ~ ~ C I I F L S T ~ N C R  

COMM@N/PLAN/GY 

COMHON/GEOM/XS~XN 

DIMENSION N S ( 9 )  
OATA NS0/9/ 
DATA NS/O?O11,2,4,7,5I2,0/ 

RPPZRPLt IP)  
C NUMBER OF SATELLITES 

R2=01 
5=5. 
CALL ARCSTPCS) 
CALL PLASAT(XMsJD,NS( IP)v IP)  
S C A L E = A 5 S V l X ~ ~ * l . l  

IF (NSl IP) .EQ.O)  SCALE=l5.*RPLlIP) 
CALL SCLPLT(5CALE) 

CALL ORBVELlVRv.0) 
CALL ORRIN(XZ(7)  11x26)  
CALL ORBPOSlVT,.O) 
CALL UCROSSlVWvVTrVQ) 
CALL VEQLIALISUSY P V W )  
CALL V V I E W ( l l r l r l O ~ O ~ O ~ O ~ 0 )  
N=3. *24 a 

CALL VPROJ 

B -24 



38 
39 
40 
4 1  
42 
93 
44 
05 
46 
97 
08  
99 
50 
51 
52 233 
55 
54 
55 310 
56 30 
57 

QPRl  GT.RES0 

HARTIN*$T.RESO 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4 0  
41 
92 
43 
44 
45 
46 
97 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

ia 

58 

00 50 I=lrNSP 
CALL PSCONS(RPPS(1+1)~6HRADIUS#I~IP~ 

50 CONTINUE 
60 CONTINUE 

IFIDIREC.EQ.UHPLOT1 GO TO 200 
DO 90 I=lr3 

DO 9h ITR=ltNSP 
DO 9 U  1 ~ 1 1 3  

90 XTRA(Irl)=XPL(I) 

94 XTRA(I~XTB*l)=XSA(I~ITB) 
96 COYTINUE 

DO 120 ITB=lrHXTR 
CALL V F Q U A L ( X T R A l ~ X T R A f l ~ I T 9 ) )  
RCENZABSV(XTRAl1 
IF(RCEY.LE.O.0) GO TO 120 
RPP=RPPS(ITR) 
RLIH=PETE(RcEN) 
RCEtCRCEN-RPP 
IF(IFR.EO.0) R"AX=RLIY 
IF(IFReFQ.0) RMINZRCEN 
IFR=1 
RYbXl=P~AXl (RCE'JsRLXM) 
RMINI=AMINl (PCEtlr RLI'J) 
IF(RYAX1.GT.PVAX) 9UAX=9UAXI 
IF(RYINl.LT.R*INI RYIN=RMINl 
I=l 
REC(ITn)=RCEN*P(UStI 1 
RELIITS)=RLY~tPIqStI) 

100 COl4TINUE 
120 CONTINIIE 

RSPE=ABSV(XCL) 
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70 
71 
72 
13 
74 
75 
76 
77 
78 
19 
80 
81 
62 
83 
84 
85 
86 
87 
88 
89 
90 
9 1  
92 
93 
94 
95 
96 
9 7  
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 

110 
111 
112 
113 
114 
115 
116 

118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140  
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
156 
159 
160 
161 
1 6 2  
163 
164 
165 

109 

117 

200 

201 

202 

203 

204 

205 
210 

220 

225 

240 

RFS=RSPE*P(Y6) 
RETURN 
CONTINUE 
REWIND 13 
REWIYD I T R l  
TIM=AuAXl(ARS(P(3l)I~A~S(P(32)l) 
I = l  
R E S M A X = R ~ d X * P f 4 ~ + 2 1  
RESMIN=RWN*P(OS+I) 
DO 300 l T R = l r N X T R  

IF(ITB.GT.2) GO TO 204 
CALL M A P S S L ~ - T I ~ ' ~ T I Y I R E S ~ I N , R E S M A T I S D U ' J I T ( I ) ~ S ~ ~ N I T ~ ~ ~ ~ S ~ U ~ I T ~ ~ ~ ~  

CALL CHAROP ( 0 ~ 0 * 1 ~ 1 1 0 1  
CALL A@SREY (O.rJSt0.2) 
CALL SYMBOL(l2H~ESOLUTfONS.) 
CALL SYVBOL(3H S . 1  
N 4 M E ( l I = P L A C E ( l r I l  
NAME(2) = P L d C E ( 2 r I )  
CALL SYf-'BOL("IAME) 

c w .  ADV 

SSDUNIT(4) )  

CALL SYM(BOL(3H 5.1 
IF(ITB.EQ,P) GO TO 202 
DO 201 J=lr2 
THING( J) =PLtlAVE ( JI $ P I  
GO TO 2 0 3  
THING( 1 )=  6HSATELL 
THING(2)=6HITE 6 .  
CONTINUE 
CALL SYMBOL(THING1 

C4LL ARSQEY (0 .2*0 .01)  
CALL S Y W O L ( 2 9 H T I T  FROY ENCOUNTER (DAYS) 5 . )  
CON1 INUE 

tau. CHAROP ( o ~ ~ ~ i ~ o ~ o b  

IFR=O 
REWIND I T P l  
R E A D ~ I T R I I E N D = ~ U O I T T V R ~ C P R ~ L ~ R E S , S ~ R ~ S M R R  
CONTINIJE 

CALL L I N E l T T P 1 R E L P , T T 1 R E L ( I T R ) l  
CONTINIJE 
IF( ITB.EQ.11 GO TO 2 2 5  
IF(IFR.EQ.1) GO TO 225 

CALL POINT(TTIREC(ITB)) 
CALL SYKBOL(SYW(IT9-1lJ 
CONTINUE 
IFR=l 
TTPZTT 

RELP=REL(ITR) 
GO TO 2 0 5  
CONT I NU€ 
REWIND I T R l  
I F ( I T Q . E Q + l )  GO TO 300 
C A L L  P O I ~ I T I T T P ~ Q E C P I  
CALL SYM90L(SYu( IT3-1) )  
XHT=O.~B-(ITS-2)*0,03 
CALL AQS9EM (0.75tXHT) 
CALL SYbK30L(SYMfITB-l))  
CALL SYVBOL(3H 8.1 
CALL PSCOtlS (THIHG, rlHNAMEe I T B - l *  I P )  

CALL CHAROP ( o ~ n ~ o l o r o i  

RECP=REC(IT~) 

CALL SYVSOL(THING1 
300 CONTINUE 

CALL ADV 
IFR=O 
CALL # A P S S L ~ ~ T I ~ ~ T I Y ~ R E S M I N ~ R E S M A X , S n U N I ~ ~ l l ~ S ~ U N I ~ ~ 2 ~ ~ S ~ ~ J ~ I l ~ 3 ~ ~  

ESDUNIT(411 
CALL CHAROP ( o + n ~ i ~ i t o )  
CALL ARSBEH (0 .05r0 .2)  
CALL SYMBOL(12HRESOLUTIONS~) 
CALL SYMROL(3H I . 1  
N A M E ( l ) = P L A C E ( l * I )  
NAME(2) = P L b C E ( 2 r I )  
CALL SYMSOL(~lb"E) 
CALL SYuBCL(19H FOR FRIHARY BODYS.) 
CALL ARSSEW ( 0 . 2 r 0 . 0 1 1  

CALL S Y W I O L ( 2 9 H T I ~ E  FRO'4 EWCOUNTER (DAYS) S * )  
CALL CHAROP ( o l o , i t n r o )  

305 READ( ITRl rEUD=.34O)TT~REC~RFLIRES1SHR.SMRR 
310 CONTIPIIJE 

IF(IFR.EO.0) GO TO 320 
CALL LIFIE(TTP,RESP,TT,RES) 

320 CONTINUE 
I F R = l  
TTPZTT 
RESPZRES 
GO TO 305 

340 CONTINUE 
CALL ADV 
REWIND I T R l  
IFRZO 
RETURN 
END 

B -26 " ,  
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OPffT aT.SCRO1 

MARTfN*GT. 
1 
2 
3 
4 
S 
6 
? 
U 
9 

10 
11 
12 
13 
14 

, SCROT 

1 
5 

2 
6 

15 
16 3 
17 7 
18 
19 

QPRT GT.S'E.EAR 

1 
2 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3s 
35 
36 
37 
38 
39 
40 
Crl 
42 
63 
44 
45 
46 
47  
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
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66 
67  
68  
69  
70 
71 
72 
75 
74 
75 
76 
77 
78 
19 
80 
81 
82 
83 
80 
85 
86 
87  
88 
69 
90  
91 
92 
93 
94 
95 
96 
97 
98 
99 

t o o  
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
119 
115 
116 
117 
118 
119 
120 
121 
122 
12s 
124 
125 

* 126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
104 
145 
146 
1 97 
1 4 8  
1Q9 
150 
151 
152 
155 
154 
155 
156 
157 
158 
159 
160 
161 

S~RRN’AMINI(5’~9~~!rSP5u99rSURR(I)) 
S U R R X = A M A X l ( S ‘ I R 9 X . S P S r R 4 r f r R D ( I ) )  

RETURN 

REWIND I T R 2  
CALL M A P S S L ~ - T I ~ ~ T I ~ ~ S ~ R N ~ S ’ R X , S D U N I ~ ~ ~ ~ ~ S D U N I T ~ ~ ~ ~ S ~ U ~ I T ~ ~ ~ I S D U N I  

130 CONTINUE 

200 CONTIVIE 

ST(* )  I 
CALL ABSREM (n.n5,0.2) 
CALL CHAROP ( O i O t l r 1 , O )  
CALL SYWOL(27H5uEAR DUE TO VEL fKY/SEC)S.) 
CALL SYhlROL(2BH AT SPECIFIED LOCATIONS.) 
CALL ARSBEM (O.?r0.01) 

CALL SYMROL(29HTIME FROM ENCOUNTER (DAYS) S.1 
IFR=O 
REWIND ITR2 

CALL CHAROP ( o ~ n ~ i ~ n ~ o )  

210 CONTINUE 
R E ~ D ( I T R ~ ~ E ” I D = ~ ~ O ~ T T I R F C , R E L , R E S I S H R I S ~ R ~ I S ~ R S  

X,SPSMR,SPSMRS1SPSHRR 
220 CONTINUF 

IF(IFR.EO.01 GO TO 225 
CALL LINE(TTPrSVRP,TT,SPSMR) 

I FR= 1 
TTPZTT 
SYRPZSPSVR 
GO TO 210 

230 CONTINUE 
REWIND I T R 2  
CALL ADV 
IFR=O 
CALL H A P S S L ( ~ T I ~ ~ T T H I S U R S N I S M R S X , S D U Y I T I ~ ) , S D U N I T ~ ~ ~ ~ S ~ U ~ ~ T ~ ~ ~ ~ ~  

CALL CHAROP ( O o O r l t l i O )  
CALL ABSRFY (0.05*0.21 
CALL SY”BOL(27HS“EAR DVE TO S / C  o(K/SEC)Z*) 
CALL SYMROL(2kH A T  SPECIFIED LOCATIONS.) 
CALL CHAROP ( O i O # l r O e O )  
CALL A9SREY (0.210.01) 
CALL S Y Y B O L ( 2 9 H T l ~ E  FROM ENCOUNTER (DAYS) 6 . )  

READ~ITR~~EN~=~~O~TT,RE~,REC~~~L,RES,S~R~S~~R,S~RS 

225 CONTINUE 

*SDUNIT(4) )  

270 CONTINUE 

X I S P S ~ R I S P S U P ~ ~ S P S Y R R  
280 CONTINIJE 

IF(IFR.EQ.O)GO TO 285 
CALL LINE(TTP,SVRSP,TTrSPSMRS) 

I F R = 1  
TTPZTT 
S V R S P = S W W S  
GO TO270 0 

290 CONTINUE 
IFR=O 
CALL ADV 
REWIND I T R 2  
CALL MAPSSL(-TI’~rTI~rS~RRN,SMRRX,SDUNIT~ll~SDUNIT~2~~SDUNIT~3~~ 

285 CONTINUE 

XSDUNIT(4))  
CALL ARSREb! ( 0 . 0 5 , 0 . 2 )  
CALL CHAROP ( O n O i l t l r O )  
CALL SYMSOL(26HNU;SER O F  PIXELS SMEARED$. I 
CALL SYKBOL(2lrH AT SPECIFIED LOCATIOVB.) 
CALL ABSREP ( 0 . 2 , O n O l )  
CALL CHAROP ( O e O , l r O i O )  
CALL SYYROL(29HTIKE FRO4 ENCOUNTER (DAYS) 5 . )  

READ( ITR~~EN~=~~O)TT IREC,REC~RELPRES*SMR,SVRRPSMRS 
290 CONTINUE 

XISPS~~RISPSYRS,SPSMRR 
250 CONTINUE 

IF( IFR.EQ.0)  GO TO 255 
CALL L I N E ( T T P ~ S ~ ~ R R P I T T I S P S ~ R R )  

255 CONTINUE 
I F R = l  
TTPZTT 
SMRRP=SPSKRR 
GO TO 2kO 

260 CONTINUE 
CALL ADV 
CALL ~ A P S S L ~ - T I ~ ~ T I Y ~ S ~ R N , S M R X , S D U ~ I T ( l ~ ~ S ~ U ~ l ~ T ~ 2 ~ ~ S ~ U ~ I T ~ 3 ~ ~ S ~ U ~ I  

F T ( 4 ) )  
CALL A R S R E ~  (0.ns~o.2) 
CALL CHAROP ( O * O * l * l r O )  
CALL SY’JBOL(27HS’JEAR DUE TO VEL (KM/SEC)f.) 
CALL SYPBOL(3W 6.) 
CALL S Y ~ ‘ R O L ( l l ~ 5 A T E L L I T E ~ ~ )  
CALL CHAPOP ( 0 1 P t I ~ O t 0 1  
CALL ARS9FY (0.2.0.01) 
CALL SYVOOL(20HTIb’F FROM ENCnUNTER (DAYS) 5 . )  
CALL CHAPOP (O*O#OeO,O) 
DO 330 I = l , l l S T  
REWIND I T R 2  
IFR=O 

310 CONTINUE 
R E A D ( I T R 2 r E N r ) = 3 2 9 ) T T t R E C I R F L o R E S ~ S M R ~ S M R R ~ S ~ R S  

XPSPSVRVSPSVRS~SPS~RR 
320 CONTINUE 
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162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
I72 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
189 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
t o t  
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
21 2 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
2Q6 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 

224 

IF(IFR.EQ.0) GO TO 325 
IF(SuRP.LF.O.0) GO TO 330 
CALL L ~ ~ I E ( T T P I S ~ * R P ~ T T I S M R ( I + ~ )  3 

IF(IFR.NC.0) GO TO 328 
I F ( S U R I I + l ) ~ L ~ . D . O )  GO TO 330 
CALL POIFIT(TT,SVR( I * l I  J 
CALL SYHBOL(SYk't1)) 
IFR=1 

328 CONTINUE 
TTP=TT 
SMRP=SUR I I*1)  
GO TO 510 

CALL POINT(TTP*SL"RP) 
CALL SYMBOL(SYM(1)) 
XHT=0.98-(1-1)*@.03 
CALL ARSBEL" (0.75rXHTI 
CALL SYWOL(SYM(1) )  
CALL SYMgOL(3H 5.) 
CALL PSCONS(THI~~GIUHNA~EII~IP) 
CALL SYEBOL(TH1NG) 

325 CONTINlJE 

329 CONTINUE 

330 CONTINUE 

CALL SY~ROL(11HSATELLITES.) 
CALL CHAQOP ( O # n # l u O i O )  
CALL A9SREM (0.2v0.01) 
CALL SYKQOL(29HTI+'E FROY ENCOUNTE9 (DAYS) 5.) 
CALL CHAROP c o l o I o t n e o i  
DO 390 I=lrNST 
REWIND I T R 2  
IFRZO 

R E A D ( I T R ~ ~ E N ~ = ~ R E ) T T ~ R F ~ , R E L ~ R E S I ~ ~ R I S ~ Q R # S M R S  
370 CONTINIJE 

x ISPSVRtSPSMRSISPSMRR 
380 CONTIN'JE 

I F ( I F R ~ E Q + O ) G O  TO 395 
IFISURSP*LE.O.O) GO TO 390 
C A L L  L I N E  ( T T ? r  S"RSP I TT I SVPS( I+l) 1 

385 CONTINlJE 
IF(IFR.NE.0) G O  T O  ?LE5 
IF(SMRS(I+l) .LE.O.O) GO TO 390 
CALL POINT(TI.SWS(I+I)) 
CALL SYYSOL(SYH(1))  
l F R = 1  

TTPZTT 

GO TO 370 
388 CONTINUE 

CALL POI  %IT ( TTPv SVRSP) 
CALL SYY30L(SYH( I) 
XHT=0.98-(I-l)*rl.03 
CALL ARSREY(O175~XHT) 
CALL S W S O L ( S Y u ( 1 ) )  
CALL SYVBOL(3H 5 1 )  

CALL SYXBOL (THING 1 

386 CONTI!IUE * 
SXRSP=SW7S(I+l)  

CALL PSCOPIS ( THING IUHNAMEI I t IP) 

390 COPITINUE 
CALL ADV 
CALL M A P S S L ( - T I M ~ T I M I S ~ R R N , S H R R X , S ~ U N I ~ ( ~ ) ~ S D U N I T ( ~ ~ I S D U ~ I T ( S ) I  ' 

XSDUNIT(4) )  
CALL AQSREM( 0 . 0 5 r  0.2)  
CALL CHAQOP ( O i O v l r l r O )  
CALL SY'J9OL(26HtIUVBER OF PIXELS SVEAQEDS.) 
CALL SYM70L(3r 8.1  
CALL SYVSOL(l lHSATELLITE$. ' )  
CALL ABSBEM(0.2r0.05) 
CALL CHAROP ( O v O * l r 0 # 0 )  
CALL SYVROL(29HTIvE FROM ENCOUNTER (DAYS) S a )  

CALL CHAROP(OIO~O~O,O) 
DO 360 I = l t N S T  
IFR=O 
REWItID ITR2 

R E A D ( I T R ? , E N ~ = 3 ~ 8 ) T T I R E t , R E L I R E S I S M R , S ~ ~ R r ~ V Q S  
340 CONTIt4UE 

XtSPS'~RiSP5HQSISPSYRR 
350 

355 

356 

CornsNuE 
IF(SMRQ(I+ l ) .LE.O)  GO TO 360 
IF( IFW.EO.0)  GO T O  355 
IF(SHRRP.LE.O.0) GO TO 360 
CALL L I ~ E ( T T P I S ~ R R P ~ T T I S ~ R R ( I + ~ ) )  
CONTINUE 
I F ( i F R , P J E . O )  GO TO 356 
I F ( S V R R ( I + I ) . L E . O )  GO TO 360 
CALL P O I N T ( T T t S ' J A R ( I + l ) )  
CALL SYMDOL(SYMl1)) 
I F R - 1  
CONTINUE 
TTPZTT 
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258 
259 
260 
261 
262 
263 
261 
265 
266 
267 
268 
269 
270 
27 1 
272 
273 
274 
275 

S’4RRPSYQR ( I + 1 
GO TO 390 

CALL POINT(TTPsSURRP) 
CALL fYMROL(SYW(1)) 
XHT=0.9A-(I-ll*0.03 
CALL ARSYEu (0175rXqT) 
CALL SYWSOL(SYu(I11 
CALL SYMROL(3H 6.) 
CALL PSCONS(THIPIG~~HNA~EVI#IP) 
CALL SY!.’ROL(THItJG) 

360 CONTINUE 
REWIND ITR2 
CALL ADV 
IFR=O 
INP=O 
RETURN 
END 

358 CONTINIJE 

OPRT GT.TCON 

HARTIN*GT.TCON 
1 SUBROUTINE TCON(NP1 
2 COMMON/HEDIUG/TI TLE ( 13) 
3 COMYON/CHARAC/P(60) 
1 COH~’ON/FLAGS/IFLTVIFLPL,IFCPR 
5 CO~MON/TCONS/TCnPIS(200) 
6 COMMON/XZ/XZ(971 
7 COMMON/TEST/ITEST(97) 
8 C 
9 C P(3l):STFRT TIHE FROM PFRIAPSIq IN DAY5 
10 C P(32)= STOP TIvE FROW PERIAPSIS IN DAYS 
11 c P(39)=PICTlJPES PF9 CALC STFP 
12 C P(~O)=MINUTES/PICTU~E 
13 TCALt=P(39)*P(901 
14 DELT=TCALC/lu40. 
15 START=A9S(P(3111 
16 sToP=P(32) 
17 C NP=NUWRER OF CALC STEPS 
18 C 
19 CIFLPL=CALC STEPS DER PLOT 
20 IFLPL=ARS(P(3l)l/DELT + 1 
21 IF~ITES1(811.EQ.l) IFLpL=XZ(RI) 
22 DTPPL=IFLPL*DELT*1440. 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
59 
55 
56 
57 
58 

C 
CIFLPRXALC STEPS PER PRNT 

IFLPRZI 
IF(ITEST(P2).EQ.11 IFLPRZXZ(92) 
DTPPR=IFLPR*OELT*1~40. 

C 
WRITE(6~1001)TITLE 

1001 FORMAT(IHlf13A6r/) 
WRITE(6~10201 IFtPL#DTPPL#IFLPRrDTPPR 
WRITE(6~1000lTCALC 

IF(IFLT.EO.11 GO TO 121) 
IF(ITEST(69l.NE.11 GO TO 5 
N P ~ l + I F I X ( ( S T A R T + S T O P ) / D E L T )  
IF(NP.GT.200lNP=200 
GO TO 100 

5 CONTINUE 
NP=39 
DO 10 I=l@NP 
Sl=FLOAT(I-211/20~ 
S2=FLOAT(I-211 

GO TO 120 

C 

10 TCONS~I~~START*ARS~Sl~*Sl*Sl*SIGN~l~O~S2~ 

100 CONTINUE 

....._ ..~ . . . .  

DO 110 I = l # h l P  
TCDNS(I)=FLOAT(I- l )*DELT+P(31) 

110 CONTINUE 
120 CONTINkJE 

WRITE(6r10301 
DO 130 I=l#NP 
NPIC=(I-l)+?(39)+1 
TH=TCOIIS ( I) *29 e 

TM=TH*hO s 

RETURN 
130 W R I T E ( ~ ~ ~ ~ ~ ~ I N P I C V I ~ T C O N S ( I ~ ~ T H P T ‘ ~  

1000 FOR”AT(/SX#33HTTNE INTERVAL FOR CALCIJLATIONS = tF7.2rRH WTNUTF.fr/) 
59 1010 F O R ~ A T ( ~ X V I ~ ~ ~ X I I ~ ~ ~ E ~ ~ . ~ )  
60 1020 FORMAT( 5Xe16HPLOT INTEQVAL = rT2r14H CALC STEPS = ~F7.2r7HclINU 
61 OTESr/rSX#l6HPRNT INTERVAL = fI2r13HCALC STEPS = 9F7.2~ 
62 I B H  MINUTES#/) 
63 1030 FORMAT(3Xv56HPICTURE CALC TIME (DAYS) TIUE (HRS) TIME IM 
64 SIN) 1 
65 END * 

QPRT GT.TVCHAR 
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1 
2 
5 
4 
5 
6 
7 
(I 
9 

10 
11 
18 
t3 
1 4  
15 
16 
17 
18 
19 
20 
21 
2 2  
23 
2 4  
25 
26 
21 
2 8  
29 
30 
31 
32 
33 
SU 
35 
36 
37 
38 
39 
40 
41  
42 
4 3  
44 
45 
4 6  
47 
48 
49 
5 0  
51 
52 
53 
54 
55 
56 
57 

59 
60 
61 
62 
63 
6 4  
65 
66 
67 
68 
69 
70 
71 
12 
73 
74 
75 
76 
77 
76 
79 

81 
82 
83 
8 4  
85 
86 
87 
88 
89 
90 
91 
9 2  
93 
94 
95 

sa 

eo 

HASTIN*GT.TVCHAR 
SUBROUTIVE TVCHIR(1NST) 
DIMFNSION T V I R ( 5 5 )  
C O ~ ' J O N / ~ € D I N 6 / T I T L E I l 3 )  
COY'JDFJ/JCvE/TVNA~'E ( 5 )  

COV'JON/CYARAC/P(60) 
C O ~ ~ O N / T E S T / I T E S T ( O 7 1  
DATA P1/3 .1415q/  
DATA TVARI 6WOC LNv6Ht)IAU ~ ~ H O B S C U P I ~ W T R I N S  ,bWSIZF-Vr4~4~17F-H,  

X 6HLINES r 6 Y P I X E L ~ r 6 H ~ I T / P X ~ 6 H ~ I ' ~ ~ X P ~ 6 H ' ' A ~ E X P ~ 6 H ~ ~ S O ~ ~ ~ h L t Q E S O ~ 2 ~  
X BHRESO-3t6HRE50-Ut6HSENSnRlhHB F l L T i h H G  FILTv6HR F I L T t W D  F I L T ,  
X 6HDT EXPt6H OPEN r 6 t i  OPEN v6HT I ~ A ~ , ~ H E R I S F T I ~ ~ T ~ T I R T ~ ~ L ~ T S T ~ P  * 
X 6HOEL 1 r 6 W U L K  r 6 H R l l L K - ~ r 6 H R I T R A T ~ h ~ ~ C l R P ~ ~ ~ ~ ~ i l F F E 7 r h r ~ I ~ / ~ T r  
X 6HDEL TFr6HF/STOPt6HP R L O C I ~ H O I ~  L"r6HFOV-V r6YFOV-H r6rQES-C e 
X 6HRE5-V r6HQES-H r 6 H R I T / P C t 6 H R R - R D S . 6 ~ T / N l J ~  t6HT/NUUFihH OPEV r 
X 6 H  OPEN r 6 H  OPEN r 6 H  OPEN r 6 H  OPEN r 6 Y  OPEN r 6 H  2PFN tBH O?EY 1 

C 
C INSTP FROM INPUT ?2=INST=IJK, 1 SPECIFTFS 1YST~l IMFYT TYPFt I=1 FOR TV 
C J SPECICYES WYTCY TV I N  SURROUTTNE 
C INSTR = INST-100 = JK K I S  UhlUSEO 
C I F  J = O v  J IS SET TO 1 
c USER HAY CHANGE TV-J VALUES WITH INPUTS YO 31 THRU 69 
C 
C 1 THRU 5 0  INSTRUVENT NAVE (INPUTS 31 THPU 35) 
C 
C 6 FOCAL LEbGTH8 Cw ( 3 6 )  
C 7 CLEAQ PPFRTURE DIAVETFRI Cw ( 3 7 )  
C 8 03SCURATIOY GIAC'ETER. C'J (3P) 
C 9 OPTICS TRP'ISVISSIO~lrPFFL + AOSORPe FQACTION (3s) 
C SEYSOR DIVEPSIONSI C'J 
C 10 VEQTICbLt ACQOSS SCAM L I V E S  (40) 
C 11 H O ~ I ~ O Y T A L I  ALOkIIS SCAN L I V E  141) 
C 12 E1U"SER b F  SCAY L I " F 5  (42) 
C 13 NUVaER OF PIXCLS PEP SCAN LI tJF  ( 4 3 )  
C 1 4  NClk'QER OF RITS P r 8  P I X E L  (44) 
C 15 Y 1 t : I ~ U "  DETECTABLE CXPOSlJQEr FRGS/5R C'J 
C 1 6  V A X I W J V  09 HIGHLISYT EXP@SUQE+ EQCS/SQ CU (46) 
c 17 T w u  20, ' J I N I Y J V  RESOLUTION LEVELS 
C 21 SENSOR QESPONSE CURVE I O E V T I F I C A T I 9 V  (51) 
c 2 2  BLUE FILTER TRANSWISSIOW CURVF ID ( 5 2 )  
C 2 3  G9EE"I F ILTER (53) 
C 24 REI) FILTER (54) 
C 25 FOLARIZING FILTER ( 5 5 )  
C 2 6  EXPOSUJE TIh'E (561 
c 27 TWU 2 a  OPEN ( 5 7  T W U  58) 
C 29 FRAVE READ TI'JEv SECONDS 150) 
C 3 0  FRAUE ERASC TIUEI SECCt!'IS 160) 
C 31 PICTUPE TPKIUTi S T 4 9 1  T I V c  (?AYS) ( 5 1 )  
C 32 PICTURE TAVING STOP T I V C  (DAYS) (h7) 
C 3 3  DELTA T PED P!CT"QE ("I'!I (631 CAH 9F fwANSED 9 Y  PROGQAv 
C 34 BULK STORAGE C A P A C I T Y  ( B I T S 1  f 6 U )  
C 35 W L K  ZEQO STATE ISITS) ( 6 5 )  
C 36 TRANSwISSIO'I R I T  RATFtW'S ( 6 6 )  
C 37 OTHFR 1NSTRU"ENT B I T  RATFS (67) 
C 38 BUCFER CAPACITY ( R I T S I  (6B) 
C 39 PICTUQES PER C4LCULATION STFP (69) 
C 
C P ( 4 0 )  TH9lJ P ( 5 1 1  P R C  CO'-'PUTEn 
C 40 DELTA T PEP PICTURE (WIN) ( 7 0 )  F I X E D  
C 4 1  F/f!U"BER OF F/ST9P 
c 4 2  AREA BLOCKAGE, FRACTIOV 
C 4 3  DIFFRACTION L I ' j I T ,  RAGIARIS 
C 4 4  F I E L D  OF VIEW@ VTRTICALs DEGRFES 
C 4 5  F I E L D  OF V I E k t  HORIZONTAL, OEGREES 
C ANGULAR RESOLUTION8 pADIANS/PIXEL 
C 4 6  AT CEtlTER 
C 47 AT VFDTICAL E9GEvCFNTER 
C 4 8  AT HORIZONTAL EDGEtCFNTFR 
C 49 R I T S  PEQ PICTIJRE 
C 50 READ RATE, BPS 
C 51 T/tlU"QFR ( C A Y  RE CHANGE0 BY PROGRAM 
C 5 2  T/NUWER-FIXED 
C 

c o w w / x z / x z  t 07) 

I NSTRZ I NST-100 
J= INSTR/ lO 
IF(J .LT. I~OR.J+GT.6)  J=l 
GO TO ( l r 2 r 5 , 4 # 5 * 6 ) r J  

1 CDNTlNlJE 
C 
C NARROW ANGLE S I T *  INSTQ=ifO 
C 

P ( 1 ) = 6 H S I T  NA 
P(2)=6HPROW A 
P ( 3  1 =6Ht.ISLE C 
P 14 1 Z6UAMERA 
P (  5)=6H(CAMD) 

P(7)=23.0  
P(15)=8.E-6  
P ( 1 6 ) = P ( 1 5 ) + 2 5 0 .  
P ( 2 1 1 = 1  .o 
P (761 ~0.001 
P(27)=0.  
P(28)=0 .  
P 129 1 =YO. 

P ( ~ ) = Z O O . O  
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i 

96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

108 
109 
110 
111 
112 
113 
114 
115 
116 

118 
119 
120 
121 
122 
123 
124 
125 
126 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
193 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
185 
185 
186 
187 
188 
189 
190 
191 

107 

117 

127 

P (30 f = O  .fl 
GO TO 7 

2 CONTINUE 
C 
C WIDE ANGLF SIT@ INSTR=120 
C 

P(l)=bHSIT WI 
P(2)=6HDE ANG 
P(3)=6HLE CAY 
P(Y)=6HERA 
P(5)=6H(CAND) 
P(6)=20. 
P(7)=5.0 
P(15)=9.E-6 
P(16)=P(15)*250. 
P(261=0.0001 
P(27)=0.001 
P(28)=0.010 
GO TO 7 

3 CONTINUE 
C 
C NARROW ANGLE SILICON VIDICON INSTR=130 
C 

P(l)=6HS1 NAR 
P(2)=6HROW A N  
P(3)=6HGLE C4 
P(4)=6HMERA 
P(5)=6H 
P(6)=200.0 
P(7) =23 0 
P(16)=0.5 
P(15)=P(16)/250. 
P(26)=.05 
P (27) = 10 
P(28)=.50 
GO TO 7 

4 CONTINUE 
C 
C WIDE ANGLE SILICOY VIDICON INSTRzl40 
C 

P(1)=6HSI WID 
P(2)=6HE ANGL 
P(3)=6HE C A M E  
P(5)=6HRA 
P(5)=6Y 
P (61 =20.0 
P(71=5.0 
P(161'0.5 
P(15)=P(16)/250. 
P(26)z.l 
P(27 Iz.5 
P(28)=1. 
GO TO 7 

5 CONTINUE 
C 
C NARROW SEC VIDICON INSTR=150 

. 
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192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
211, 
215 
216 
217 
218 

220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
239 
239 
24 0 
241 
242 
243 
24 4 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 

219 

C 
C OVERLAYS SYTEM VALUFS WITH USER INPUTS 

DO 77 I=31*35 
fFCITEST(1)sEO.l) P(I-3O)=TVYAME(I-30) 

77 

8 

40 

10 

20 

30 
C 

C 

1000 
1010 
1020 
1030 
1040 

PPRT GT.XLIMB 

HARTIY*GT.xLIMB 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

SUBROUTINE XLIMR 
C O M ~ O N / P T C B / T H A I R ( ~ ) , D E I ~ K  
DIMENSION FVL131 
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3 CALL SPHEREIFVL~FVLIZHTO~SH~OLAR~~WDFGREF) 
26 A~DEI*A8Sl1R0.*lK-lI-FVLl2il 
27 ZON=FVLI3)*DTR-P!/2. 
28 X l  = A*COSIZ@W) 
29 Y l  : A*SINIIOYI 
30 fF(K.E~.2.AY9.FVL(2~.LT~9O.)GO TO 10 
51 I F ~ K . E Q ~ l ~ A ~ ~ ~ ~ F V L l 2 l ~ G T ~ ~ O ~ l  GO TO 10 
32 IF(I.EQ.11 GO TO 10 
13 CALL LINE(Xl#Y1vX2~I21 
39 10 x2=x1 
ss 12=y1 
Sb 8 CONTINIJE 
37 RETURN 
S I  END 

OPRT GT.NOCHAR 

MARTIN*GT.NOCHAR 
1 SUBROUTINE NOCHARIINST) 
2 COMMON/HEDIP4G/T ITLE I 131  
s COMMON/CHARAC/P160) 
1 RETURN 
5 END 

DPRT GT.UVCHAR 

HARTItI*GT*UVCHPR 
1 SUBROUTIUE UVCHAR(IYS1) 
2 COMHON/HEDIb!G/TITLE (13) 
3 COWMON/CHARAC/Pl60) 
e RETURN 
5 END 

OPRT GT.ABS8EM 

HARTIN*GT.ABSREM 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

SUBROUTINE ARSBEH(XsY) 
COWWON / PLTRUF / E(UF120) 
COMHON / CHAAF / NSFL 
NX = X*1023. 
NY = (1. - Y)+I~ZJ. 
CALL SPRINT IEIX ~ N Y  r~JSFLr 1H 
BUF(9) = NX 
BUFIIO) = NY 
RETURN 
END 

OPRT GT.CHAROP 

HARTIWGT.CHASOP 
1 SUBROUTINE CHAROP(DUM#OUM~ISIZE,IdRlrJUY) 
2 COMMON / CHARF / NSFL 
3 ISIS = ISIZE + 1 
s GO TO 110s 20, 30' 4Ol*ISIS 
5 10 NSFL = 4 
6 GO TO 50 

8 GO TO 50 

10 GO TO 50 
11 QO NSFL = 16 
12 50 IFIIOR *EQ* 1) HSFL = -NSFL 
13 RETURN 
19 END 

I 20 NSFL = a 
9 30 NSFL = 12 

DPRT GT.LINE 

HARTIN*GT.LINE 
1 SUBROUTINE LINEIXlrYlvX2vY2) 

COYMON /PLTRUF / BUF(P0J 
CALL SIPITRPISUF) 
CALL SDtJPUT ( X 1  t Y 1 rRUFv 0 J 
CALL SONPUT(X2#Y2~BUFvOl 
RETURN 
END 

OPRT GT.WAP 
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1 
2 
3 
0 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 

QPRT GT.MAPS 

MARTIN*tT.MAPS 
1 
2 
3 
U 
5 
6 
7 
8 
9 

10 
11 

OPRT GT.MAPS5L 

HARTIN*GT.MAPSSL 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 

OPRT GT.NUMBER 

HARTIN*GT.NUMBER 
1 SUBROUTINE NUYRcR1YiFYT) 
2 COVYOY / PLTPIJF I' PUF(20) 
3 COMVON / CHARF / NSFL 
4 E'JCODE(U*~OOILAR) Y 
5 900 FORMAT(1U) . 
6 NX = BUF(91 
? NY = RUF(1O) 
8 C A L L  SPRNTA(NXI~IYINSFLILAR,~) 
9 RETURN 

10 END 

QPRT GT.NUMBEF 

HARTIN*GT.NUMREF 
1 
2 
3 
0 
5 900 
6 
7 
8 
9 

IO 
11 I T  
12 N 

DPRT GT.POINT 

SUBROUTINE NUWEF(FvFMT) 
COMMON ,' PLTS:IF / RUF120) 
COYMON / CHARF / NSFL 
ENCOOE(UI~OO+FAR) F 
FORMAT(FQ.1) 
NX = RUF(9) 
NY = BUF( l0 )  
CALL  SPRNTA (NX I tJY t NSFL I FAR 1 
RETURN 
END 

NARTIN*GT.POINT 
1 SUBROUTINE POINTIXeY) 
2 COMMON / PLTWF / RUFIZO) 
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OPRT 6T.SETEEM 

OPRT 6T.SYMBOL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

OOIOl 
001 03 
0 0 1 0 4  
00105 
00106 
0 0 1 0 7  
001 IO 
001 I I 
O D 1  12 
0 3 1 1 4  
Got  I 5  
00116 
0 0 1 1 7  
O O l 2 0  
00121 
00122 
OOI23 
oo12r 
00126 

00130 
00131 

0 0 1 2 7  

0010) 
00103 
00104 
00105 
00106 
00107 
OOllO 
001 I I 
00112 
001 13 
OOllS 
00116 

O O l 2 0  
0 0 1 1 7  

aolol 
00 I O 3  
00109 
00105 
00106 
00107 
OOilO 
001 I I 
OOllZ 
00113 
001 I S  
001 t o  
0012l 
001 2 1  
00123 
0012q 
0012s 

I .  
I* 
3. 
9. 
5. 
6 .  
7. 
8 .  
9 .  

10. 
1 1 .  
12. 
1 1. 
14. 
15. 
LA. 
17. 
18. 
1 9 .  
2 0 .  
21.  
22. 

CALL SINTRPl91JFl 
CALL SDNPUTLXIY*RUFIOI 
CALL sDr~PuT(xlY .PUF~OI 
CALL SINTRPIRUFI 
RETURN 
END 

SUBROUTINE SETBFMIXtY) 
COMMON / PLTJUF / BUF120) 
CALL SINTRPISUFI 
CALL SDNPUT(XiYeBUF*O) 
RETURN 
END 

SUBROUTINE SYWBOLIA) 
COM.YON / CHAAF / NSFL 
COMMON / PLTSUF / PlJF(201 
NX = RUFL91 
NY = BUF(10)  
IF tNSFL .LT, 0 )  NY = 1023 - NY 
CALL SPRINTlNX,hlY,NSFLIA) 

END 
RETURN 

END O f  cOHPILATION:  1 DIAGNOSTICS.  

1. 
2. 
3. 
4. 
5. 
6 .  
7. 
8. 
9 8  

I O .  
11. 
12. 
13. 
14. 

I *  
2. 
1. 
4. 
5. 
6. 

- 7. 
a *  
9 .  

I O .  
11 .  
12. 
13’ 
14. 
I S .  
16. 
1 7 8  
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0 0 1 2 b  
00127 
00130 
00131 
00132 
00133 
00134 
00135 
0 0 1 3 b  
001'(0 
OO141 
00142 
001-3 
OOl4* 
00 1 *s 
OOI'l6 
00147 
00150 
00151 
00152 
00153 
00155 
00155 
0 0 1 5 b  
OOl61 
00161 
00162 
00163 

18. 
19. 
2 0 .  
21.  
22. 
23. 
29. 
25. 
26. 
27. 
20. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36* 
31.  
38- I 

.DIAGNOSTIC* 
39. 2 
YO. 3 

Y 1 .  999 
- 2 .  
43. 

.DIAGNOSTIC* 

00150 
00152 
00153 
00 I55 
0015.7 
00160 
00161 
001 6 2  
00163 
0016Q 
00165 
00167 
00170 
OOl72 
0 0 1 7 3  
00174 
00177 
00200 
00200 
00201 
00202 

00101 
00103 
OOIO'( 
00105 
OOIOb 
00107 
001 10 
001 1 I 
OOllZ 
001 13 
0 0 1 1 ~  

28. 
2 v -  
30* 
31. 
32. 
33. 
34. 
35. 6 
36. 
37. 8 
30. I O  
39. 
YO. 
41. 
42. 
93. I 2  
'('(1 9 9 8  

~ O I A G N O S T I C *  
45. 999 
5 6 .  
4 7 .  

I C l L O ~ E O * O l  GO T O  10 
CALL FIND(ViLD,i) 
I F l L O ~ E Q * 1 1  G O  T O  6 
I F l A 0 S V l I V l ~ L E ~ O ~ l  GO T O  8 
CALI. #RC 
CALL VPLOTIVI 
GO 1 0  10 
CALL VEPUlLtlVtVI 
G O  T O  10 
CALL V E Q U A L I O V ~ V I  
CALL VPLOT(VOlIiJ1) 
CALL PENUP 
I F I A B S V I O V I ~ L E ~ O ~ I  G O  T O  1 2  
C A L L  V E Q U A L I V ~ O V )  
CALL ARC 
IFITQACE.LQ~5HTRACEI P R I N T  999 
F O Q f i A l l I 2 1  

F O R f i A T I .  $PLOT S U B R O U T I N E ~ I  
R E T U R N  
EN0 

IS A N  ItlPHOPER PUNCTUATION U A R K i  
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OOIIS 
OOlZO 
00123 
00124 
00124 
00131 
00133 
0013'4 
0013s 
00136 
00 137 
O O l ' t O  
OOJ'40 
00141 
0 0 1 ~ 2  
001'43 
001'4q 
OOlr5 
00146 
001'47 
OOISO 
00151 
O O l 5 2  
00153 
00159 
OOISS 
00156 
00157 
00160 
00161 
0 0 1 6 9  
0 0 1 6 7  
00205 
002 IO 
00213 
00215 
0 0 2 l 7  
0 0 2 3 2  
00234 
O02rl7 
0 0 2 5  I 
0 0 2 5 2  
00255 
00256 
0 0 2 5 6  
0 0 2 5 6  
0 0 2 5 7  
0 0 2 5 7  
00260 
002b0 
0 0 2 6 1  
00261 
00262 
00262 
00262 
00262 
00263 
00263 
00264 
00269 
00264 
0 0 2 6 5  
00266 
0 0 2 6 7  
0024 I 
0 0 2 7 0  
0027 I 

O O I O l  
00103 
00104 
00 I os 
00106 
001 I t  
001 19 
001 I5 
00116 
00110 
0 0 1 2 2  
00123 
0012q 
00125 
00126 
00127 . 00130 
00131 
0 0 1 3 2  
00133 
0013'4 
OOI)? 
00191 
00194 
0019s 
0 0 1 4 6  

12. 
13. 
I * *  
15. 
16. 
I f *  
18. 
19. 
20. 
21. 
22. 
23. 
29. 
25. 
21. 
27. 
280 
29. 
30. 
31. 
32. 
33. 
344. 
350 
36. 
37. 
3.9. 
39. 
40. 
9 1 .  
92. 
93. 
44* 
95. 
46. 
97. 
48. 
4 9 8  
50. 
51. 
52. 
53. 
5Y. 

I 

8 

C 
30 

J * l  
K * S  

6 8  
69. 
70. 

I *  
2. 
3. 
9. 
5. 
6 .  
7. 

9 .  
10. 
I I *  
12. 
1 3 .  
I * *  
15. 
1 6 s  
17. 
18. 
1 9 .  
20 .  
21. 
22. 
2 3 a  
24. 
25- 
26. 

a *  

999 FORHATllUO~*FPRINT SUBROUTINE*I 
R E T U R N  
E N 0  
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c.0101 
00103 
OOIO* 
00105 
00106 
00107 
00110 
OOIII 
00112 
00113 
0011* 
0011s 
00 120 
00123 
0012* 
00125 
00126 
00127 
00130 
00131 
00133 
00136 
00140 
0 0 1 4 1  
001q2 
00145 
00145 
001'16 
001117 

00101 
00103 
00104 
00105 
OOlO6 
00107 
OOllO 
001 1 1  
00112 
00115 
0 0 1 1 6  
001 17 
OOl20 
00121 
0 0 1 2 3  
00124 
0 0 1 2 5  
0 0 1 2 6  
0 0 1 2 7  
00130 
00133 
00134 
00140 
O O t 4 O  
00140 
00 I40 
00140 
0 0 1 4 1  
0 0 1 4 4  
00145 
00 I45 

1. 
2. 
3. 
4. 
5 .  
6 -  
7. 

9. 
IO. 
I I .  
12. 
13. 
1 4 .  
I S .  
16. 
I ? .  
18. 
19. 
20. 
21. 
22. 1 

a *  

eOlAGNOsTIC* 
oOIAGhOSTIC* 
eOlAGNOSTIC* 
~ D I A G N O ~ T I C *  

23. 2 
24. 
25 .  RETURN 

26.  999 FORHATIlHO:*LOOK SUBROUTINE*) 
* D I ~ G N O S T I C .  1 5  AN IMPROPER P U N C T U A T I O N  H A R K ,  

0 0 1 4 6  21. f NO 
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JET PROPULSION LABORATORY 

SUBJECT: ORBIT,  A General  Purpose Conic O r b i t  Program 

In t roduc  t i b n  

TECHNICAL tE?!ORXXDL??I 

393-10 

October 13, 1970 

A g e n e r a l  purpose coriic o r b i t  program c a l l e d  ORBIT has been w r i t t e n .  I t  allows 
i n p u t  of any c e n t r a l  body w i t h  s i m p l i f i e d  i n p u t  f o r  t h e  Sun and p l a n e t s  fro: t h 2  
SUBROUTINE PLAYET. It a l lows  o r b i t a l  e lements  t o  be i n p u t  i n  ove r  100 d i f f e r e n t  
modes. Once t h e  o r b i t a l  e lements  are e n t e r e d  t h e  s u b r o u t i n e  can be c a l i e d  t o  
g ive  t h e  p o s i t i o n  v e l o c i t y  o r  a c c e l e r a t i o n  v e c t o r s  i n  C a r t e s i a n  c o o r d i n a t e s  c)r LO 

ge t  c lass ica l  o r b i t a l  e lements  a l l  as a f y n c t i o n  of  t i m e .  Th i s  i s  a c c o n p l i s h e d  
through t h e  use of  m u l t i p l e  e n t r y  p o i n t s  and f l a g s  as exp la ined  below. ORBIT 
may be used by any program as a s u b r o u t i n e  by p u t t i n g  the  fo l lowing  c o n t r o l  
c a r d s  i n  the  run stream: 

@ COPY , P  PLANET*PWNET. , TPF$ . 
@ COPY ,P VECTORAVECTOR. , TPFS. 

c 

The ORBIT program makes e x t e n s i v e  use of  t h e  v e c t o r  s u b r o u t i n e s  and r e q u i r e s  t h e  
s u b r o u t i n e s  C T U V S ,  OBLATE, PLANET, and AXOhILY a l l  of  which are made a v a i l a b l e  
with t h e  above s t a t e m e n t s .  

Normal Usage 

For o r d i n a r y  use where u n i t s  o f  k i l o m e t e r s ,  seconds ,  and degrees ;  and e c l i p t i c  
c o o r d i n a t e s  a r e  s u i t a b l e ;  and t h e  Sun o r  one of  the 9 p l a n e t s  i s  t h e  c e n t r a l  bod:;, 
then the  fo l lowing  s i m p l e  o p t i o n s  w i l l  be  u s e f u l .  

Any symbol i n d i c a t e d  as a v e c t o r  by an arrow overhead (e .g .  R, VV) shou ld  be  
cons ide red  t o  have 3 components and t o  be a s s o c i a t e d  w i t h  a dimension state.,, p e n t  . 
(e.g.  DIMENSION R ( 3 ) ,  V V ( 3 ) )  The n o t a t i o n  = ( X , Y , Z )  i s  shor thand  f o r  
R ( 1 )  = X ,  R(2 )  = Y ,  R ( 3 )  = Z .  For v e c t o r s  of  more than 3 components d i r e n s i o n s  
w i l l  be e x p l i c i t  and no arrow used. Nota t ion  such as :  DI?IESSION X ( 7 )  : 
X = ( g ,  8, T) means X ( 1 )  = R ( 1 ) ,  X(2) = R ( 2 ) ,  X ( 3 )  = R ( 3 ) ,  X ( 4 )  = V ( 1 ) ,  
R ( 5 )  = V ( 2 ) ,  X ( 6 )  = V ( 3 ) ,  and X ( 7 )  = T. 

6 -  
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Option Desc r ip t ion  

CALL CPLAiiN ( IP )  I P  is  i n p u t  p l a n e t  number: 0 = Sun, 3 = E a r t h ,  
etc. Causes p l a n e t  I P  t o  be t he  c e n t r a l  
body. T h i s  ca l l  must come b e f o r e  t h e  
ORBIN c a l l .  . 

L e t  D I M E N S I O N  X ( 6 ) ,  R ( 3 ) ,  V(3), A ( 3 ) .  ORBIN sets up t h e  o r b i t  of t h e  s p a c e c r a f t  
i n  the s u b r o u t i n e  from i n i t i a l  c o n d i t i o n s  s p e c i f i e d  i n  X. 

CALL ORBIN(X, 1 )  

CALL O R B I N ( X ,  2) 

CALL O R B I N ( X ,  3) 

CALL ORBPOS(R, T) 

CALL ORBVEL(V, T) 

CALL ORBACC(A, T) 

CALL ORBELM(X, T) 

CALL ORBTI>I(T) 

X is  h p u t  c lass ica l  o r b i t a l  e lements  ( a ,  e ,  
i, Q, w ,  M) a t  t i m e  = 0. 

X i s  i n p u t  i n i t i a l  p o s i t i o n  and  v e l o c i t y  (2, T) 
a t  t i m e  = 0. 
S e t s  up t h e  o r b i t  i n  t h e  s u b r o u t i n e  

X i s  i n p u t  h y p e r b o l i c  parameters  (h , 3, T,  
P v,, B Y  1) 

h = p e r i a p s i s  a l t i t u d e  
P 
€I = B-plane angle  
T = t i m e  e l a p s e d  from p e r i a p s i s  t o  tine = 0 

V, = incoming hype rbo l i c  v e l o c i t y  a t  m 

= e c l i p t i c  l a t i t u d e  of t h e  incoming 

X = e c l i p t i c  l o n g i t u d e  of t h e  incoming 
asymptote 

asymptote 
S e t s  up hype rbo l i c  o r b i t  i n  s u b r o u t i n e .  

T i s  i n p u t  t i m e ,  R i s  ou tpu t  p o s i t i o n  v e c t o r  
of t h e  o r b i t i n g  body a t  t h a t  t i m e .  

T i s  i n p u t  t i m e ,  V i s  ou tpu t  v e l o c i t y  v e c t o r  
of t h e  o r b i t i n g  body a t  t i m e  T 

L 

& 

& 

T i s  i n p u t  t i m e ,  A i s  ou tpu t  a c c e l e r a t i o n  of  
o r b i t i n g  body a t  t h a t  t i m e .  

T i s  i n p u t  t i m e ,  X is ou tpu t  c l a s s i c a l  o r b i t a l  
e lements  a t  t h a t  t i m e .  H e l i o c e n t r i c  ang le s  
are re fe renced  t o  the  e c l i p t i c ;  Planetocen t r i c  
a n g l e s ,  t o  t h e  p l a n e t  e q u a t o r .  T h i s  c a l l  
w i t h  t i m e  = 0 w i l l  g ive  the  same e lements  o u t  
t h a t  were p u t  i n  w i t h  O R B I N ( X , l ) ,  

T is  ou tpu t  t i m e  from p e r i a p s i s  t o  t i m e  = 0 ,  
which i s  t i m e  of i n i t i a l  c o n d i t i o n s  i n p u t  
by ORBIN. For i n i t i a l  c o n d i t i o n s  i n d i c a t -  
i n g  t h e  inbound p o r t i o n  of an o r b i t ,  T w i l l  
be  nega t ive .  

0 

e- 2 



MCR-71-181 

(A c 
0 
.rl 
U 
a 
0 
U 
1 a c 
H 

U 
d 2 
0 

! a ,  c 
.rl 
U 

i 

v) 
0) 
*d 
U 
-4 
U 
C a 
3 

CY 

u 
3 a c 
H 

c 
0 

r-i 

?. 
\D 

VI 
U 
.r( 
M 

‘rl a 
w 
0 

v) 
U 
U 
aJ 
y-l 
w w 

0 rl ea m 

a 4-13 
O C C - E a r C r  

Z H O O k a J  

k 
0 

‘d *n 
a, a‘ 
3 7  

.ri v) 
4J 0 E $  
2 m  

0 O k  
U O u k  u o  

ar o m  
a 
a, 
(A 
3 
u 
0 
2 

a , E :  c *A ( d o  
r l a  
P .5 
a t  

a 
aJ 
rn 
3 
u 
0 z 

a 
a, 
rn 
3 
u 
0 
Z 

m a  
a r a l  
r n r n  
3 3  
u 4 J  
0 0  z z  

a a 
0 
3 
u 
0 z 

a 
a, 
v) 
3 
u 
0 z 

a 
Q) 
m 
3 
u 
0 z 

0 0  rl 0 rl 0 4 -4 

c-3 



Lt Propuls ion  Laboratory 
i 

MCR-71-181 

-3- TM 393-7 

Oct. 5 ,  1970 

Access : 

The ANOMLY program is  inc luded  i n  the  f i l e  PLANET and may be accessed  by p u t t i n g  
t h e  fo l lowing  c a r d  b e f o r e  t h e  @ XQT card :  

@ COPY ,P PLANET*PLAiYET. ,TPF$. 

C A L N D R  

I n t r o d u c t i o n :  

It is  o f t e n  convenient  t o  be a b l e  t o  use the  c a l e n d a r  d a t e  f o r  i n p u t  o r  ou tpu t  
purposes ,  b u t  i t  necessa ry  t o  u s e  J u l i a n  d a t e  o r  modif ied J u l i a n  d a t e  f o r  a c t u a l  
c a l c u l a t i o n s .  \There J u l i a n  d a t e  i s  used i t  i s  u s u a l l y  a double  p r e c i s i o n  
v a r i a b l e  i n  o r d e r  t o  have s u f f i c i e n t  t i m e  r e s o l u t i o n  i n  f r a c t i o n s  of  a day. For 

nuzber or' t h e  form YYX?fDD.FF. CALNDR i s  a s u b r o u t i n e  t o  implement 
pput  p u r p s e s  i t  is convenient  t o  be a b l e  t o  e n t e r  t he  c a l e n d a r  d a t e  as a 

convers ions  be tween these  forms. 

Use : - 
The s u b r o u t i n e  has  on ly  one e n t r y  whose c a l l i n g  sequence is:  

CALL CALNDR(DOUT, I O ,  D I N ,  11) 

DOUT is  the ou tpu t  d a t e ,  SIN is  t h e  i n p u t  date. 

TO d e s c r i b e s  t h e  form o f  DOUT; and 11, t he  form o r  D I N .  

The fo l lowing  t a b l e  g ives  the  forms t h a t  DIN and I1 may t ake .  

11 

JD' 

'MODJD' 

' CALCC' 

D I N  

D I N  is double  p r e c i s i o n  J u l i a n  d a t e  

D I N  i s  s i n g l e  p r e c i s i o n  modi f ied  J u l i a n  

D I N  i s  s i n g l e  p r e c i s i o n  c a l e n d a r  d a t e  o 
YYYPPlDD.FF and c c  i s  t h e  c e n t u r y  number 
t h e  yea r  i s  r e fe renced  (see  examples) 

d a t e  

t h e  orm 
t o  which 

The n e x t  t a b l e  g i v e s  t h e  forms t h a t  DOUT and I O  may t ake .  

c-4 
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I O  

* JD' 
- 

'MODJD' 

'CALI 

ALPHA' 

Examples : 

1. Problem: 

S o l u t i o n  : 

R e s u l t s  : 

2.  Problem: 

Is t S o l u t i o n  : 

R e s u l t s :  

2nd S o l u t i o n  : 

R e s u l t s  : 
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N U T  

DOUT is  double  p r e c i s i o n  J u l i a n  d a t e  

DOUT is s i n g l e  p r e c i s i o n  m o d i f i e d  J u l i a n  d a t e  

DOUT i s  dimensioned DOGT(3) and 

. DOUT(1) = y e a r  ( i n t e g e r )  

DOUT(2) = month number ( i n t e g e r )  

DOUT(3) = day number ( r e a l )  

DOUT is  dimensioned DOUT(3) and DOUT i s  an  
18 c h a r a c t e r  d a t e  s u i t a b l e  f o r  p r i n t i n g  on a 
3A6 f o r m a t .  

Find t h e  J u l i a n  d a t e  and modi f ied  J u l a i n  d a t e  c o r r e s p o n d i n g  t o  
August 13, 1976. 

DOUBLE PRECISION J D  
CALL 
CALL 

J D  = 
D =  

Find 
d a t e  

CALSDR(JD, ' J D ' ,  760813., ' ~ 1 2 ~ 1 9 ' )  
CALSDR(D, ' N O D J D '  , J D ,  ' JD')  

2443003.5 DO 
9721.0 EO 

t h e  c a l e n d a r  d a t e  c o r r e s p o n d i n g  t o  m o d i f i e d  J u l i a n  
10000.5.  

0 

DIXENSION D( 3 )  
EQUIVALENCE (IYR,D) ,(kIO,D(2)) ,(DAY,D(3)) 
CALL CALSDR(D, 'CAL '  ,lOOOO.l,'SlODJD') 

I Y R  = 1977 
MO = 5 
DAY = 1 9 . 1  

CALL CALXDR(D, 'ALPHA' ,1ooOO.1,'NODJD') 

D(1) = '1977 >I' 
D(2) = 'AY 1 9 . '  
D(3) = '100000' 

L i m i t a t i . o n s  and Other  Details:  

Calendar  Dates r e f e r  t o  t h e  common Gregor ian  c i v i l  c a l e n d a r ,  and t h e r e f o r e  do n o t  
g i v e  the  c o r r e c t  c i v i l  c a l e n d a r  d a t e  f o r  times b e f o r e  i 5 8 2  t o  1918 depending  on 

w h e n  e a c h  c o u n t r y  adopted  t h e  Gregor ian  c a l e n d a r .  T h i s  program i s  coupled  t o  tkc 
trace f e a t u r e  of  t h e  v e c t o r  s u b r o u t i n e s .  Improper i n p u t  da tes  such  as 1 1 / 4 5 / 6 6  
o r  38/16/72 w i l l  b e  i n t e r p r e t e d  as 12/15/66 and 2/16/75 r e s p e c t i v e l y ,  making i t  
s i m p l e  t o  increment  by months. 
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SUBJECT: PLANET, A n  A n a l y t i c  Ephemeris o f  t h e  P l a n e t s  f o r  t h e  LXIVAC 1108 

PLANET is  a program f o r  computing t h e  p o s i t i o n s ,  v e l o c i t i e s ,  a c c e l e r a t i o n s ,  
and r o t a t i o n  of  t h e  n i n e  u s u a l  p l a n e t s ,  t h e  Sun, and t h r e e  f i c t i o n a l  p l a n e t s .  I n  
a d d i t i o n  t o  t h e s e  o u t p u t s  a common area c a l l e d  /PLCONS f c o n t a i n s  t h e  g r a v i t a t i c n i ;  
c o n s t a n t s ,  r a d i i ,  names, r o t a t i o n  r a t e s ,  p o l e  v e c t o r s ,  p r i m e  m e r i d i a n  v e c t o r s  (19:;) 
v e r n a l  e q u i n o x e s ,  and o b l a t e n e s s  terms f o r  t h e  Sun, u s u a l  p l a n e t s  and f i c t t o n a i  
p l a n e t s .  A s t a n d a r d  means f o r  s e t t i n g  up any o f  t h e  t h r e e  f i c t i o n a l  p l ~ i n e t s  alk. .-s 
c o n v e n i e n t  e n t r y  o f  t h e  o r b i t  a n d l o r  o t h e r  p h y s i c a l  p r o p e r t i e s  o f  an  a s t e r o i d  o r  
o t h e r  body i n  a h e l i o c e n t r i c  o r b i t .  S p e c i a l  debugging and e r r o r  r e t u r n  f e a t u r e s  
are a l s o  i n c l u d e d .  

PLANET may b e  made a v a i l a b l e  t o  any 1108 u s e r  by i n s e r t i n g  t h e  c a r d s  

@ COPY, P 
@ COPY ,P 

PLA3lET~:PLANET. , "PF$. 
VECT0R;kVECTOR. ,TPF$ . 

i n t o  t h e  r u n  s t r e a m  b e f o r e  t h e  @ XQT c a r d .  A l i s t i n g  may b e  o b t a i n e d  by i n s e r t i z g  

@ ELT,SL PLAVET 

i n  t h e  r u n  stream a f t e r  t h e  COPY,P s t a t e m e n t .  

For normal  u s e s  i n v o l v i n g  t h e  Sun and n i n e  p l a n e t s ,  f o u r  c a l l i n g  s e q u e n c e s  
may b e  used w i t h o u t  p r i o r  i n i t i a l i z a t i o n .  L e t  J D  b e  a double  p r e c i s i o n  J u l i a n  22;s 
(2415020.0DO = 1900,  J a n .  0.5 ET),  l e t  I P  b e  an i n t e g e r  p l a n e t  number ( 0 = Sun, 
1 = Mercury, . . . e tc . )  and l e t  X ,  V, A, and S I  b e  s i n g l e  p r e c i s i o n  3 - v e c t o r s .  
The c a l l i n g  sequences  and o u t p u t  d e s c r i p t i o n  f o l l o w s  : 

L L  

C a l l i n g  Sequence 

CALL PLPOS ( X ,  J D ,  I P )  
c 

X i s  h e l i o c e n t r i c  e c l i p t i c  and e q u i n o s  of 
d a t e  p o s i t i o n  i n  km. 

L 

CALL PLVEL ( V ,  J D ,  IP)  V i s  h e l i o c e n t r i c  e c l i p t i c  v e l o c i t y  i n  k..: 7-1  st?c 

CALL PLACC(A, J D ,  I P )  

CALL PGLOBE (PM, J D ,  I P )  

L 

A i s  h e l i o c e n t r i c  e c l i p t i c  a c c e l e r a t i o n  i? 
km/sec2. 

PM i s  p l a n e t o c e n t r i c  e c l i p t i c  u n i t  v e c t o r  
l a t i t u d e  = 0 ,  l o n g i t u d e  = 0 o f  p l a n e t .  

c-7 .- 
I - .  



MCR- 7 1 - 181 

-2- TM 393-5 

Seyt. 2 4 ,  1970 
Rev. Nov. 13, 1970 

6 " 3 t  Propuls ion  Laboratory 

Besides  these  time vary ing  q u a n t i t i e s ,  c e r t a i n  p l a n e t  c o n s t a n t s  are avail- 
a b l e  through t h e  fo l lowing  common statement: 

CO~lO;\r/PLCONS/SG~I,PLG?.1(12) , SR,  PLR(12) , SNAPfE(2), PLNA.FE(2, 1 2 )  , SROT, 
P L R O T ( ~ ~ )  , SPV(3) , PLPV(3, 1 2 )  , SPPl(3) , PLPM(3, 1 2 1 ,  SVE(31, PLVEC3, 121,  
SOBL , PLOBL (12) 

where 

GM 

R 
NAME 

ROT 

PV 
P M 
VE 

OBL 

g r a v i t a t i o n a l  c o n s t a n t  km3 / s 2  

r a d i u s  km 

p l a n e t ' s  name 

s p h e r i c a l  r o t a t i o n  rate rev/day (day = 86400 s e c )  

po le  v e c t o r  r e f e r r e d  t o  e c l i p t i c  

prime meridian v e c t o r  r e f e r r e d  t o  e c l i p t i c  

v e r n a l  equinox v e c t o r  = PV x ( p o s i t i o n  x v e l o c i t y )  r e f e r r e d  t o  

p l a n e t  o b l a t e n e s s  

e J L 

e c l i p t i c  

and where the  p r e f i x  S = Sun and p r e f i x  PL = p l a n e t .  For example, t o  use the 
r o t a t i o n  ra te  of t h e  p l a n e t  Mars inc lude  t h e  above common s t a t emen t  i n  your  program 
and r e f e r  t o  PLROT(4). 

When i t  i s  d e s i r e d  t o  u s e  a non-standard body as i f  i t  were a normal p l a n e t  
then  i t  i s  necessary  t o  e n t e r  the  o r b i t a l  e lements  and/or  p l a n e t  c o n s t a n t s  p r i o r  
t o  us ing  the c a l l s  o r  the common v a r i a b l e s  mentioned above. To s e t  up t h e  
c o n s t a n t s  i n  the  common a r e a  /PLCONS/ f o r  a f i c t i o n a l  p l a n e t ,  and t o  a l low 
subsequent  c a l l s  t o  PGLOBE, PLPOS, PLVEL, and PLACC, f o r  t he  same, the  fo l lowing  
c a l l i n g  sequence i s  convenient :  

CALL PLNPUT ( X ,  I P ,  0 )  where I P  i s  t h e  d e s i r e d  number f o r  the  new p l a n e t  
(10, 11, o r  12  are al lowed) and X has dimension X(13) and the  va lues  as fo l lows:  

= semi-major a x i s  of o r b i t  ( A . U . )  
= e c c e n t r i c i t y  of  o r b i t  
= i n c l i n a t i o n  of o r b i t  t o  e c l i p t i c  (degrees)  
= l ong i tude  of node (dcgrees)  
= l ong i tude  of p e r i h e l i o n  (degrees)  
= mean anomaly a t  t i ne ,  

= t i m e ,  To,  t o  which mean anomaly refers 

= f i r s t  s i x  l e t t e r s  of p l a n e t ' s  name 
= second s i x  l e t t e r s  of p l a n e t ' s  name 
= r a d i u s  of p l a n e t  (km) 

TO 
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X ( l 1 )  = g r a v i t y  of p l a n e t  (km3/s2) 

X(12) = geo-equator ia l  d e c l i n a t i o n  of p l a n e t ' s  po le  (degrees)  

X(13) = geo-equator ia l  r i g h t  a scens ion  of p l a n e t ' s  po le  (degrees)  

X(14) = s i d e r i a l  r o t a t i o n  rate ( r e v / s o l a r  day). = (rev/84600 sec)  

I f  t h e  usua l  o r b i t a l  e lements  as desc r ibed  above are n o t  accurate enough, t i m e  
polynomials  may be i n s e r t e d  as o r b i t a l  e lements .  Th i s  i s  done by u s i n g  t h e  fol low- 
i n g  t h r e e  cal ls  i n  any o r d e r  where X has  dimension X ( 6 ) :  

CALL PLNPUT(S, I P ,  1) 

where X(1) = a i n  A.U.  

X ( 2 )  = e 

X ( 3 )  = i i n  degrees  

X ( 4 )  = R i n  degrees  

X ( 5 )  = w i n  degrees  

X ( 6 )  = M i n  degrees  

c\, 

< 

CALL PLI\JPUT(X, I P ,  2 )  

where X ( 1 )  i s  not  used 

X ( 2 )  = - de i n  cen tu r i e s - ]  d t  

as of J D  = 2415020.0 

* 

d i  X ( 3 )  = - i n  deg rees l cen tu ry  d t  
d9 
d t  
d z  
d t  

d t  

' X ( 4 )  = - i n  deg rees l cen tu ry  

X ( 5 )  = - i n  deg rees l cen tu ry  

X ( 6 )  = * i n  degrees lday  

CALL PLNPUT(X, I P ,  3 )  

where X(1) i s  n o t  used 

X ( 2 )  = d 2 e / d t 2  i n  centuries '2 

X ( 3 )  = d 2 i / d t 2  i n  deg rees / cen tu ry2  

X ( 4 )  = d2s2/dt2 i n  degrees  f cen tu ry2  

X ( 5 )  = d2:/dt2 i n  degrees /century2  

X ( 6 j  = d2M/dt2 i n  deg rees / ( l0000  days)2  

C-9 
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The c a l l  sequence CALL PLANET ( t T R A C E ' )  is  a u s e f u l  debugging a i d ,  e s p e c i a l l y  
f o r  problems which can occur  w i t h  f i c t i o n a l  p l a n e t s  o r  whenever one wishes  t o  
moni tor  t he  o p e r a t i o n s  of  t h i s  s u b r o u t i n e .  Wherever t h i s  c a l l  i s  used any o f  
the  subsequent  c a l l s  t o  PLPOS , PLVEL, PLACC, PGLOBE o r  PLNPUT w i l l  cause them t o  
p r i n t  o u t  t h e i r  names and o t h e r  impor tan t  c a l c u l a t i o n s .  
s t o p s  f u r t h e r  t r a c i n g .  

CALL PLANET( 'NOTRAC') 

-' 

F i n a l l y ,  t h e  n e x t  c a l l  sequence causes  e r r o r  c o n d i t i o n s  t o  t r a n s f e r  t o  a 
chosen l o c a t i o n  i n  t h e  main program r a t h e r  t han  a b o r t i n g  t h e  job .  The sequence i s  
CALL PLNERR($nn) where nn i s  t h e  s t a t emen t  number i n  t h e  main program t o  which 
e r r o r  r e t u r n s  are made. The use of  t h i s  c a l l  i n  a s u b r o u t i n e  w i l l  cause the  j o b  
t o  a b o r t  when the  RETUkV s t a t e m e n t  of  t h e  s u b r o u t i n e  i s  executed .  The walk back 
w i l l  be  from a R E ' i ' U k i  0 i n  the  PLAYET s u b r o u t i n e .  The coding f o r  t h i s  e r r o r  
r e t u r n  invo lves  some t r i c k s  p o s s i b l e  w i t h  t h e  1108 s y s t e m  and should  n o t  be 
tampered w i t h  u n l e s s  a systems eng inee r  o r  o t h e r  cogn izan t  person i s  consu l t ed .  

This s u b r o u t i n e  is on a ca ta logued  f i l e  which may be  accessed  by t h e  fol low- 
i n g  ca rd  put  b e f o r e  t h e  @ XQT ca rd :  

@ COPY ,P  PLANET~CPLAYET. , TPF$ . 
'9 

5 

! 

This  s u b r o u t i n e  r e q u i r e s  t h e  v e c t o r  s u b r o u t i n e s  which may be  accessed  w i t h  t h e  ca rd :  
! ,  i 

@ COPY ,P  VECTORkVECTOR. ,TPF$. 

4 and a l s o  the  s u b r o u t i n e s  ANOMLY, and CALNDR which are a l s o  on t h e  f i l e  PLAEET*PLAiiET 
.9 
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