


































































































































































































































































































































































































































































































































































VEHICLE l KADAR TABLE 

TRACKING T lME 

HkS HIN St::C 

TEX- 16 l 12 40 

IUL - 71 1 12 40 

BDA-02 o 4o 18 

GWM-24 J. 12 40 

CRD-08 l J.2 36 

HAW - 12 l 12 45 

PKS-96 l J.2 3o 

HSK-25 l 12 :H 

STN-00 l .l2 45 

MAR -95 l J.2 44 

GDS-28 l 12 't3 

TEX- 16 l 4 ,;j3 

GWM-24 1 12 4't 

CR0-08 l 12 39 

PKS-96 .I. 12 43 

HSK -25 J. J.O 54 

HAW-12 l J.2 52 

GDS-28 0 J.ll 57 

STN-00 0 39 14 

MAR-95 0 3 56 

GWM-24 J. 12 42 

CR0-0 8 l J.2 32 

STATION ACUUISJTluN DATA 

CAY HRS MIN SEC RA Ill:: l. AZ HV .x Y RANGE 

8 12 48 58 177 - 4 - 123 40 - 4't - 25 215098 

8 12 49 2 177 - 4 - 1.1.1 27 - 02 - 19 216368 

8 12 49 4 177 - 4 - 103 J.2 - 77 - 13 2!7177 

8 14 47 15 179 -4 106 37 52 - 13 215988 

8 14 47 21 179 - 4 90 9 81 0 217496 

8 14 47 24 178 - 4 - lo8 63 - 6 - 26 2!4981 

8 14 4 7 27 l 79 - 4 o7 37 50 19 21595! 

8 14 47 27 179 -4 64 37 -30 46 215976 

8 14 47 28 178 -5 - 1,6 32 -53 - 30 2lo22J. 

8 14 41 29 178 -5 - 121 29 -57 - 26 216348 

8 14 47 31 178 -5 - 121 29 42 - 49 216345 

8 14 41 33 178 - 4 - 104 17 -73 - 14 211037 

8 16 46 5 180 - 5 

8 16 46 8 - 180 - 4 

8 16 46 14 180 - 't 

8 16 46 15 180 - 4 

129 . 62 22 - 17 215098 

11 35 54 11 216138 

34 57 20 27 215254 

31 55 -31 17 215316 

8 16 46 15 179 -j - 124 46 - 38 -23 215628 

b 16 46 17 179 - 5 - 101 7 58 - 77 217700 

0 16 4o J.8 179 - 5 - io5 11 -79 - 15 2J.141lO 

ll 16 'to J.8 179 - 5 - 101 1 -83 - 11 2J.77uo 

8 18 44 43 - 180 - 5 - 151 70 - 8 - 18 2.1.5000 

8 18 44 47 - 179 - 5 52 60 25 18 215260 

J 

STATION TERMiNATION DATA 

DAY HRS MIN SEC RA DEC AZ HV x Y 

ll 14 J. 38 178 -5 - 111 26 - 62 - 19 2lo481 

8 14 l 42 178 -5 - 102 12 - 78 - 12 217298 

8 13 35 22 178 -5 - 97 3 - 87 - 7 216642 

8 15 59 55 - 180 - 5 117 52 35 - lo 215384 

8 15 59 57 -180 - 4 6.3 25 65 7 216053 

8 lb 0 9 -5 - 137 55 -26 - 25 215307 

a lo 0 3 180 - 4 50 50 33 24 215412 

8 lo 0 5 180 -4 47 49 - 31 29 215522 

8 16 0 14 179 -5 - 113 19 -69 -2 1 216970 

8 lo 0 13 179 -5 - 108 16 - 73 - 18 217159 

8 16 0 15 179 -5 - 108 16 48 - 66 217159 

8 15 52 6 179 -5 - 97 3 - 87 - 7 217514 

8 17 58 49 - 180 -5 108 H 4 - 19 214963 

8 17 58 47 - 179 - 5 o5 50 37 16 Ll5554 

8 17 58 57 - 180 -5 1 62 0 28 215192 

8 17 57 9 - 180 - 5 0 59 - 31 0 215183 

8 17 59 1 180 -5 - 112 32 -56 - 10 210403 

8 l7 5 14 179 -5 - 99 3 70 - Ill 217030 

8 17 25 31 179 -5 -99 3 - 87 - 9 Ll6 700 

a lo 50 14 179 -5 - 101 6 -84 - ll 217556 

19 57 25 - 179 - o - l2o 5d -2 7 - Ill 215370 

8 19 5 7 19 - l 79 - 5 18 69 7 20 215082 

0\ 
I 

--..::i 
V1 



VEHICLE KAUAK T AtllE 

TKACKl 1~(; T lME STATION ALUUlSIJIUN DATA 

HKS l'llN StC OAY HRS HIN SEC KA UtC Al tlV x Y RANGE 

HAW- 12 l LL :n B 18 44 55 180 -5 - 106 22 -68 - 14 216934 

PKS -"6 l l.2 33 8 18 44 56 - 180 - 4 -23 60 -13 28 215249 

HSK-25 l. 12 32 b 18 44 57 - 180 - 4 - 23 51 -31 - 12 215331 

GWM-24 l l2 41 8 20 43 28 - 179 - b - 115 49 -39 - 16 215725 

CR0-08 l 12 38 8 2C 43 28 - 179 - !) - lo 69 -o 20 215092 

PKS -96 l 10 40 8 20 43 34 - 179 - 5 - bl 43 -44 20 215954 

HSK-25 1 12 42 8 20 43 34 - 179 -5 - 61 41 -29 - 41 210032 

GWM-24 l J.2 41 8 22 42 17 -179 - o -lU2 21 -68 - 11 217115 

CR0-08 l 12 37 8 22 42 18 - l7d - j -oo 51 -36 15 2.1.5698 

HSK -25 l. 12 35 8 22 42 24 - 179 - 5 - 83 19 -20 - 10 217248 

MAD-2 3 0 So 52 8 22 57 27 - 177 -o lOl 3 75 78 217450 

ACN - 75 0 44 3 8 23 10 18 - 177 - o 96 3 87 - 6 217025 

CYl-04 0 18 42 8 23 35 34 - 176 - 7 99 3 87 - 9 2.l.B48 

ACN - 75 0 10 47 9 0 38 24 - 176 - b 93 24 66 - 3 217158 

MAD-23 u d !)9 9 0 40 13 - l7o - l 119 21 52 55 217274 

CYI-04 0 d :>B 9 0 40 14 -176 - 7 107 17 72 - 17 217484 

CR0-08 0 ti 19 9 c 40 53 - 178 - o - 84 26 -64 5 216951 

16 APR 72 SdN Tu TEI LAL J:i .• l 

CYI-04 i. 5 51 9 0 49 14 - 176 - 7 109 19 70 - 18 210934 

MAD-2 3 l j S':i 9 0 49 14 - 170 - 7 121 22 52 53 216747 

ACN - 75 1 6 2. 9 0 49 14 - 170 - o 93 27 63 - 3 216484 

CR0-08 l b 35 9 0 49 14 - 1711 - o - d5 24 - 66 4 216637 

MAD-23 ·1 14 4 7 9 2 40 55 - 170 - 7 147 37 49 26 216502 

STATION TERMINATION DATA 

DAY HRS MIN StC RA DEC Al ELV x ¥ RAhGE 

8 19 57 32 - 179 - 6 -99 b - 84 - 9 217947 

8 19 57 29 - 179 -5 -50 51 -32 24 215620 

8 19 57 29 - 179 -5 - 49 49 - 30 - 29 215702 

8 21 5b 9 - 178 - 6 - 106 32 -56 - 14 216539 

8 21 56 1 - 178 -6 -53 61 -24 17 215399 

8 21 54 14 - 178 -5 -7o 30 - 59 lL 21657( 

8 21 5o 16 - 178 -5 - 15 28 -25 -58 216755 

8 23 54 57 - 178 - 7 - 98 5 - 85 - 8 Ll8191 

a 23 54 55 - 118 -6 - 78 37 -53 9 216432 

8 23 54 59 - 178 - 6 - 93 5 33 -84 218lo3 

8 23 54 19 - 176 - 7 111 13 58 66 217696 

8 23 54 22 - 176 -6 95 13 77 - 4 217657 

8 23 54 16 -176 - 7 

49 12 - 176 - 6 

101 7 83 - 11 218028 

9 0 93 27 63 -3 216486 

9 0 49 12 - 176 - 7 121 22 52 53 216750 

9 0 49 12 - 176 - 7 109 19 70 - 18 216936 

9 0 49 12 - 178 - 6 - 85 24 - 66 4 216638 

9 l 55 11 - 175 - 7 119 31 55 _,4 216795 

9 l 55 13 - 176 - 7 135 . .H 50 37 216801 

9 l 55 16 - 175 - 7 92 43 47 ....: 1 216260 

9 l 55 49 - 177 - 6 - 92 10 - 80 - 2 218006 

9 3 ~5 42 - 175 - 8 170 41 48 l) .<:16403 

(}\ 
I 

--.;) 
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VEHICLE KAuAK TA8LE 

TKAl.KlNI. TIME 

HKS MIN SEC 

CYl - 04 l 14 45 

ACN- 75 l 14 43 

BDA- 02 0 54 16 

MlL - 71 l 14 45 

BDA- 02 l 14 41 

MAD- 23 J.4 SS 

CYl - 04 l H :H 

ACN- 75 l 14 55 

TEX - 16 0 42 21 

TEX- 16 9 .H n 

MIL - 71 8 25 53 

BDA- 02 7 18 29 

MAD- 2 3 3 9 14 

CYl - 04 4 7 10 

ACN - 75 4 24 lll 

GOS - 28 10 34 B 

MAR- 95 10 4 14 

STN- 00 10 30 2 

HAW- 12 lU :>d ll 

HSK- 25 12 0 5d 

GWM- 24 11 10 36 

PKS - '16 1 46 21 

STATION ACQUlSlTlUN DATA 

DAY HKS MIN SEC RA ua:c Al ELV x Y KANGt 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

2 40 55 - 170 - 7 1L8 40 43 -29 216356 

2 41 0 - 170 - 7 90 54 36 0 21577b 

3 l 14 - 175 - 7 101 3 87 -11 217414 

4 41 B - 174 - 8 105 11 79 - 14 218002 

4 41 8 - 175 - 8 115 22 65 -23 217328 

4 41 15 - 175 - 8 - 175 42 48 - 4 216350 

4 41 15 - 175 - 8 167 54 9 -35 215866 

4 41 22 - 17, - 7 82 84 6 l 215233 

5 13 32 - 174 - 8 100 3 87 -10 217197 

16 APR 72 lEl JO ENT L.AZ 7:2.l 

6 31 11 - 174 - 8 110 19 70 -19 217957 

6 31 13 - 174 - 8 122 32 54 -26 217200 

6 31 14 - 174 - 8 139 40 38 -35 216865 

6 31 18 - 175 - 8 - 142 34 50 -31 217170 

6 31 19 - 175 - 8 - 149 50 -2~ -34 216472 

6 31 24 - 175 - 7 - 90 69 - 21 0 215880 

6 40 9 -174 - 8 102 3 76 78 218573 

6 54 57 - 174 - 8 104 6 84 -14 217794 

1 2 58 -174 - 8 102 3 87 - 12 217651 

9 18 55 - 174 - 8 100 3 87 - 10 212685 

9 12 11 50 - 174 - 7 'H 3 65 83 200839 

9 12 54 58 - 174 - 8 99 3 81 - 9 205389 

9 14 24 21 - 174 - 7 79 30 60 10 200861 

_) 

STATION TERMINATIUN DATA 

DAY HRS MIN SEC RA DEC Al ELV x Y RANGE 

9 3 55 4C - 175 - 8 149 50 23 - 34 216040 

9 3 55 43 - 175 - 7 89 72 18 0 215414 

9 3 55 30 - 174 - 8 108 13 76 - 18 217864 

9 5 55 53 - 174 - 8 116 25 63 - 23 217279 

9 5 5 5 56 - 174 - 8 130 35 48 - 32 216780 

9 5 56 13 ...: 174 - 8 - 152 37 49 _,, .216671 

9 5 56 12 - 174 - 8 - 163 53 - 13 - 35 2l6023 

9 5 56 17 - 174 - 8 - 89 78 - 12 0 215407 

9 5 55 53 - 173 - 8 106 12 78 - 15 218047 

9 16 4 33 -175 - 8 - 101 3 - 87 - u 199010 

9 14 57 6 -175 - 8 - 101 3 - 87 - 11 201297 

9 13 49 42 -175 -8 - 102 3 - 87 - 12 203543 

9 9 40 32 -175 - 8 - 103 3 11 - 10 211943 

9 lo 38 2<> - 115 - 8 - 101 3 - 87 - 11 209968 

9 10 55 42 - 176 - 1 - 97 3 - 87 - 7 209391 

9 17 14 16 - 175 - 9 - 103 3 11 - 11 190669 

9 16 59 11 - 175 - 9 - 105 6 - 84 -15 197001 

9 17 32 60 - 175 - 9 - 103 3 - 87 - 13 196000 

9 20 17 5 - 175 - 9 - 101 3 - 87 - u 190397 

10 0 18 48 - 175 - 8 - 98 3 69 - 82 181860 

10 0 5 34 - 175 - 9 - 100 3 - 87 - 10 182334 

9 22 10 48 - 175 - 8 -79 30 - 60 9 184885 

O'\ 
I 

--J 
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VEHICLE l KAiJAk T AtiLE 

TkAC.KINli TIME 

HkS MIN SEC 

CR0-08 11 :>5 31 

MA0-23 lU 1L 3 

ACN- 7 5 11 ;;j] 36 

CYl-04 lO 4L 46 

8DA-02 lU 30 10 

M IL - 71 lU 38 14 

TEX- 16 10 _j9 J.l:j 

GOS-28 10 19 6 

MAR-9 5 'ii 4d 2 

STN-00 10 Lo:! 42 

HAW - 12 10 48 10 

HSK-25 12 L:> 32 

GWM-24 H 3 26 

PKS-96 8 2 l'il 

CR0-08 12 8 20 

ACN- 75 l! 42 31 

MAD-23 9 32 21 

CYl-04 10 l7 42 

BDA-02 9 j4 <jj 

MIL - 71 lU j 33 

TEX - 16 .ll) :> 38 

GDS-28 9 .:d 3o 

STATION ACQUISITION DATA 

CAY HRS MIN SEC RA DEC Al ELV x Y RANt:.E 

9 14 38 3 - 174 - 7 ~7 

'ii 23 18 6 - lH - 'ii !OS 

9 23 18 52 - 173 - 8 9!i 

9 23 49 8 - 173 - 9 102 

10 3 11 47 - l7_j - 10 103 

10 4 12 13 - 173 - 10 103 

10 5 18 34 - 173 -~o 103 

10 6 46 6 - 17.::J -!O 105 

10 1 l 47 - 173 - 10 101 

10 1 10 22 - 173 -10 105 

10 9 24 9 - 172 - 10 102 

10 12 6 44 - 172 - 10 100 

10 13 0 13 - 1 72 - 11 lU2 

10 14 19 49 - 17l -10 82 

10 14 35 55 -172 - 10 100 

lO 23 23 6 - 171 - .1.2 102 

lo 23 39 4o - 111 - .1.4 111 

11 

11 

11 

11 

11 

c 5 0 - 171 - 13 107 

3 33 b - 110 - 1s iu9 

4 32 44 - 170 - 15 109 

5 39 58 - 170 - 15 109 

1 14 22 - 169 - 16 112 

3 87 - 7 201936 

3 79 75 184030 

3 87 - 8 184005 

3 87 -12 1829.£2 

3 87 -13 175545 

3 -87 -13 173296 

3 87 -13 110799 

3 78 75 167458 

6 84 -17 106673 

3 87 -15 100521 

3 87 -12 161284 

3 73 80 154729 

3 87 -12 152519 

30 60 1 147657 

3 81 -10 148508 

3 87 -12 124689 

3 82 69 123878 

3 87 -17 122649 

3 87 -19 112146 

3 87 -19 1U'il012 

3 87 -19 105401 

3 82 68 lU0183 

STATION TERM~NATlON DATA 

DAY HRS MIN Sl:C RA DEC AZ. l:LV x Y RANGE 

10 2 33 34 - 175 - 9 -9!1 

lO 9 30 9 - 175 - 11 - 107 

10 10 56 28 - 175 - 10 - 100 

10 10 31 54 - 175 - 11 - 104 

10 13 41 57 - 174 - 11 - 105 

10 14 50 28 ~ 174 -11 - 105 

10 15 51 52 - 174 - 12 - 105 

10 17 5 12 - 174 - 12 - 107 

10 16 49 50 - 174 - 12 - 109 

10 17 23 5 -174 -12 - 108 

10 20 12 19 - 174 - 12 - 105 

11 0 32 16 - 173 - 12 -102 

11 0 3 39 - 174 - 13 - 104 

10 22 22 8 - 174 - 12 -84 

11 2 44 15 - 173 - 13 - 103 

11 ll 5 43 - 172 - 16 - 106 

11 9 12 7 - 172 - 17 - 115 

11 10 22 43 - 172 - 17 -1.1.l 

1.1. 13 21 18 - 171 - .1.9 - 115 

ll 14 38 17 -171 -20 - 115 

11 15 45 35 - 171 -2 1 - 115 

11 .1.6 42 57 - 170 -22 - 120 

3 - 87 - 8 176959 

3 80 -73 .1.61044 

3 - 87 - .1.0 .1.!>7589 

3 -87 - 14 .1.58576 

3 -87 - .1.5 150779 

3 -87 - 15 147888 

3 -8 7 - 15 145000 

3 80 - 73 142069 

6 -84 - .1.9 142563 

3 -87 - 18 141283 

3 - 87 - 15 133674 

3 76 - 77 121315 

3 -87 - H 122716 

30 - 60 5 126082 

3 - 87 - 1.2 114678 

3 - 87 - 16 8657.2 

3 83 - 64 93413 

3 - 87 -21 89198 

3 - 87 -25 17528 

3 - 87 - 25 72748 

3 -87 -L 5 68031 

3 84 - 60 63863 

(}\ 
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COA5T TO DOCKINCi 

Yf;H ICl.E 2 RADAR TA81,,F; 

TRACKINCI TIME 5TATION A'~Ul$1TION DATA 5TATION TER"INATION DATA 

HR5 "IN 5H HRS lllN SEC RA DEC AZ ELY II y RANCiE HRS 111N SEC RA DEC AZ ELY x y RANCIC 

11AD.,zl 0 'f 21 173 23 s 7 Ul l -ll2 111 l7 •311 213U91 173 21 Ii 16.l J .. po 'fl H •35 212922 
X•Y U58 .. li 

c;os .. ze 0 'f 21 17 l 23 S7 16'1 l 9'1 10 20 79 21'17113 Pl 28 18 16'1 l 911 11 22 78 21'1'197 
X•Y US8•8i 

11I1. .. 11 0 .. 21 173 23 S7 16'1 l 11'1 '12 "' .. 19 213073 173 28 18 16'1 3 11 s '12 'IS •18 212139 
X.,Y U58•l0 

BDA•02 0 .. 21 173 23 57 1611 3 ll'f 51 Jo .. 26 2126&2 173 28 18 16 .. 3 llS 52 29 •26 212'1•2 
x .. v usa .. 30 

"1-o'f 0 .. 21 173 23. S7 1"l 3 •PS i7 w25 •23 2121181 17l 21 18 1'3 l '"1 ll s• •2• ,.zz 212306 
x .. v usa .. 30 

ACN .. 75 0 .. 21 173 23 S7 1"l 3 •65 •3 .. 25 1 1 21229'1 173 28 18 103 3 •67 •Z •26 11 2l2122 
X•Y U:ii•JO 

Th .. 16 0 .. 21 17 l 23 57 "" l 102 2• 6.l? •11 213751 173 28 18 1•11 3 11.13 29 •1 •11 21350• 
X,.Y U51h30 

S7 92 
O'\ 

STN•OO 0 .. 21 173 23 l•'I l '1 • 8'1 - 1 215003 173 28 18 1'11 l 7 13 .. 2 21'1757 I 

A,.E U5ilSO \.0 
\-' 



TABLE 6-IT.- MISSION SHADOW TIMELINE 

(a) CSM 

16 APR 72 EOl JO TLI LAZ 7L. l 

VEH IN :>UNl..IGHT AT PHASE INITIATION 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VtH ENTERING EARTH PENUMBRA 0 0 21 J.3. 2 

0 0 0 1.1 

VtH ENTERING EARTH UMBRA 0 0 21 20.9. 

0 0 37 15.5 

VEH ENTERING EARTH PENUMBRA 0 l 4 36.4 

0 0 0 8.7 

VEH tNTERlNG SUNLIGHT 0 1 4 45.1 

0 0 50 14.3 

VEH ENTERING EARTH PENUMBRA 0 1 54 59.4 

0 0 0 8.3 O'. 
I 

\D 
VEH tNTERING EARTH UMBRA 0 1 55 1.1 f\) 

0 0 37 14.1 

VtH tNTERING EARTH PENUMBRA 0 z. 32 21.8 

0 0 0 7.3 

VEH ENfE~lNG SUNLIGHT 0 2 · 32 29. l 

(_ '._/ 
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LIGHTING CONDITION FOR VEH l 

16 APK 72 Tll TO LOI LAZ 72.l 

VHI IN SUNLIGHT AT PHASE INITIATION 

TIME SPENT IN REGION 
DAYS HkS MINS SECS DAYS HRS MINS SECS 

VEH ENTERING LUNAR PENUMBRA 3 0 u. 1.9 

0 0 3 7.5 

VEH ENTERING LUNAR UMBRA 3 0 25 9.4 

0 l 38 39.8 

VEH ENTERING LUNAR PENUMBRA 3 2 3 49.3 

0 0 l 4.9 

VEH ENTERING SUNLIGHT 3 2 4 !">"t. l 

__/ 
.._/ 

O'\ 
I 

\D 
w 



LIGHTING CONDITION FOR YEH 1 

l.b APR 72 LOI TO DUI LAl 7.2.1 

VEH IN SUNLIGHT AT PHASE lNlTIATION 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH tNTEKING LUNAR PENUMBRA 3 3 43 51.7 

0 0 0 U.3 

VEH ENTERING LUNAR UMBRA 3 3 /t.4 3.0 

0 0 44 22.2 

VEH ENTERING LUNAR PENUMBRA 3 4 28 25.2 

0 0 0 10.5 

VEH ENTERING SUNLIGHT 3 4 28 35. 7 

0 1 23 55.6 

VEH tNTERING LUNAR PENUMBRA 3 5 52 3J..3 

0 0 0 ll.3 

VtH ENTERING LUNAR UMBRA 3 5 52 42. 6 

°' I 

'° + 

(_ .. .__.., ...._.,. -
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LIGHTING CONDITION FOR VEH 1 

lo APK 72 DOI TO SEP LAZ 72.1 

VEH IN LUNAR UMBRA AT PHASE INIT IAT lUN 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH l:.N fER I NG LUNAR PENUMBRA 3 b 37 9.1 

0 0 0 11.2 

VEH l:NftKING SUNLIGHT 3 6 37 20.3 

0 l 54 10.2 

VEH l:NTERING LUNAR PENUMBRA 3 8 31 30.6 

0 0 0 15.3 

VEH ENTEklNG SUNLIGHT 3 8 31 45.9 

0 1 5 35.2 

VEH ENTERING LUNAR PENUMBRA 3 9 37 21.1 

0 0 0 11.5 

Vl:H ENTEklNG LUNAR UMBRA 3 9 37 32.6 

0 0 48 14.0 

Vl:H ENTERING LUNAR PENUMBRA 3 10 25 46. 6 ()'\ 
I 

0 0 0 11.2 
\.0 
Vl 

VEH ENTEKING SUNLIGHT 3 10 25 57. 8 

0 l 54 10.7 

VEH l:NTERING LUNAR PENUMBRA 3 12 20 8.5 

0 0 0 10.6 

VEH l:NTER ING SUNLIGHT 3 li 20 19. 0 

0 l 5 38.l 

Vl:H ENTEkING LUNAR PENUMBRA 3 13 25 57.1 



LIGHTING CONDITION FOR VEH 1 

TIME SPENT ~N KEGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 11.1 

VEH ENTERING LUNAR UMBRA 3 13 26 8. 3 

0 0 48 15.9 

VEH ENTEKING LUNAR PENUMBRA 3 14 14 24.2 

0 0 0 11.2 

VEH ENTERING SUNLIGHT 3 J.4 14 35.4 

0 1 54 11.0 

VEH ENTEKlNG LUNAR PENUMBKA 3 16 8 46.4. 

0 0 0 10.6 

VtH ENTERING SUNLIGHT 3 16 8 57.0 

0 l 5 36.5 

VtH fNTERlNG LUNAR PENUMBRA 3 17 14 33.5 

0 0 0 10.8 

VEH ENTERING LUNAR UMBRA 3 17 14 44.4 

0 0 48 17.5 CJ". 
I 

\0 
VEH ENTERING LUNAR PENUMBRA 3 18 3 l. 9 °" 

0 0 0 11.1 

VEH tNTERlNG SUNLIGHT 3 18 3 13.0 

0 l 5 58.8 

VEH E:NTERlNG LUNAR PENUMBRA 3 19 9 11.8 

0 0 48 12.5 

VEH tNJERING LUNAR PENUMBRA 3 19 jJ .24.3 

(_ "---' 
._/ _/ 
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LIGHTING ~UNOITlON FOR VEH 1 

TIME SPENT lN REGION 
DAYS HKS MINS SECS DAYS HRS MINS SECS 

0 0 0 10.7 

VEH ENTERING SUNLIGHT 3 19 ;1 35.0 

0 l 5 35.2 

VtH ENftRING LUNAR PENUMBRA 3 21 3 10. 2 

0 0 0 10.6 

VtH ENTERING LUNAR UMBRA 3 d 3 20.8 

0 0 48 18.9 

ViH ENTERING LUNAR PENUMBRA 3 21 51 39. 7. 

0 0 0 11.1 

VEH ENTERING SUNLIGHT 3 21 51 !i0.8 

0 1 5 31.7 

VtH ENTERING LUNAR PENUMBRA 3 22 57 22.4 

0 0 0 9.3 

VEH ENTERING LUNAR UMBRA 3 22 57 31".' 7 

0 0 48 30.6 CT'> 
I 

'° VEH ENTERING LUNAR PENUMBRA 3 23 46 2.3 -:J 

0 0 0 10.8 

VtH ENTERING SUNLIGHT 3 23 46 13. i 



LIGHTING CUNDlTlON FOR VEH l 

16 APR 72 SEP TO CIR LAZ 72.l 

VEH lN SUNLIGHT AT PHASE INITIATION 

TIME SPENT IN REGION 
OAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH cNTEKING LUNAR PENUMBRA 4 0 51 46.3 

0 0 0 10.0 

VEH ENTERING LUNAR UMBRA 4 0 51 56.3 

0 0 48 26.3 

VEH ENTEtUNG LUNAR PENUMBRA 4 l 40 22. 6 

0 0 0 ll.3 

VEH ENTERING SUNLIGHT 4 l 40 33.8 

(_ (_ ...___..,, .._/ 

O'\ 
I 
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LIGHTING CONIH T lUN FOR VEH l 

16 A?!{ 72 CI R TO PCl LAL 72.l 

VEH IN SUNLIGHT AT PHASE INITIATION 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH l::NTERI NG LUNAR PENUMBRA 4 2 53 10. 9 

0 0 0 8.l 

VEH ENTERING LUNAR UMBRA 4 2 53 19.0 

0 0 45 so.a 

VEH ENTERING LUNAR PENUMBRA 4 3 39 9.9 

0 0 0 10.7 

VEH ENTERING SUNLIGHT 4 3 39 20.5 

0 l 12 41.2 

VEH ENTERING LUNAR PENUMBRA 4 4 52 1. 8 

0 0 0 10.6 

Vl::H ENTERING LUNAR UMBRA 4 4 52 12.4 

0 0 45 48.4 
0" 
I 

VEH ENTERING LUNAR PENUMBRA 4 5 38 .8 "° "° 0 0 0 10. 7 

Vl::H ENTERING SUNLIGHT 4 5 38 u. 5 

0 1 12 35.2 

VEH ENTERING LUNAR PENUMBRA 4 b 1 50 46.8 

0 0 0 10.5 

VEH E1HERING LUNAR UMBRA 4 6 50 57.3 

0 0 45 51.7 

VEH ENrERING LUNAR PENUMBRA 4 7 36 48.9 



LIGHTING CONDITION fOR VEH l 

TIME SPENT .IN REGION 
OAYS HkS MINS SECS DAYS HRS MINS SECS 

0 0 0 l0.4 

VEH ENTERING SUNLIGHT 4 7 36 59.3 

0 1 lL _j3.2 

VEH ENTERING LUNAR PENUMBRA 4 il 49 32.4 

0 0 0 8.2 

VEH ENTERING LUNAR UMBRA 4 8 49 40.7 

0 0 45 54.l 

VEH ENTERING LUNAR PENUMBRA 4 9 35 34.8. 

0 0 u 10.7 

VtH tNTERlNG SUNLIGHT 4 9 35 45.5 

0 1 12 39.9 

VcH ENTERING LUNAR PENUMBRA 4 10 48 25.4 

0 0 0 10.6 

VEH ENTERING LUNAR UMBRA 4 10 48 35.9 O'\ 
I 

0 0 45 49.7 
I-' 
0 
0 

VtH ENTERlNG LUNAR PENUMBRA 4 11 34 25.b 

0 0 u 13.6 

VEH ENTERING SUNLIGHT 4 11 34 39.2 

0 1 12 31.0 

VEH ENTERING LUNAR PENUMBRA 4 lL 47 10. 3 

0 0 0 10 .6 

VEH ENfERING LUNAR UMBRA 4 12 47 20.9 

l (_ 
"---" J 
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LIGHTING CUNUITION FOR VEH 1 

TIME SPENT ·IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS ~cCS 

0 0 45 52.8 

VEH ENTERING LUNAR PENUMBRA 4 13 33 13.6 

0 0 0 10.3 

VEH ENTERING SUNLIGHT 4 13 33 24.0 

0 1 12 30.2 

VEH ENTERING LUNAR PENUMBRA 4 14 45 54.2 

0 0 0 8.3 

YEH ENTERING LUNAR UMBRA 4 14 46 2. 5 

0 0 45 57.3 

VEH ENTERING LUNAR PENUMBRA 4 15 31 59.8 

0 0 0 10.7 

YEH ENTERING SUNLIGHT 4 15 32 10. 6 

0 1 12 38.4 

VtH ENTERING LUNAR PENUMBRA 4 16 44 49.0 " (}'. 
I 

I-' 
0 0 0 10.5 0 

I-' 

VEH ENTERING LUNAR UMBRA 4 16 44 59.4 

0 0 45 54.l 

VEH ENTERING LUNAR PENUMBRA 4 17 30 53.5 

0 0 0 3.8 

YEH ENTERING SUNLIGHT 4 17 30 57. 3 

0 l 12 36.7 

YEH ENTERING LUNAR PENUMBRA 4 lB 43 34.0 



LIGHTING CUNOlTION FOR VEH 1 

TIME SPENT ·IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 10.6 

VEH ENTERING LUNAR UMBRA 4 18 43 44.6 

0 0 45 53.8 

VEH ENTERING LUNAR PENUMBRA 4 19 2.9 38.4 

0 0 0 10.3 

VtH ENTERING SUNLIGHT 4 19 2.9 48.7 

0 1 12. 27.4 

VcH ENTERING LUNAR PENUMBRA 4 2.0 42 16. l 

0 0 0 15.3 

VEH ENTERING LUNAR UMBRA 4 2.0 42 31.4 

0 0 45 53.6 

VEH tNTERlNG LUNAR PENUMBRA 4 2.1 28 25.0 

0 0 0 10. 7 

VEH tNTERING SUNLIGHT 4 21 28 35.8 0\ 
I 
I-' 

0 l 12 36.9 0 
f\) 

VEH ENTERING LUNAR PENUMBRA 4 22 41 12.6 

0 0 0 10.3 

VEH tNTtRING LUNAR UMBRA 4 22 41 22.9 

0 0 45 48.8 

VEH ENTERING LUNAR PENUMBRA 4 23 27 11.0 

0 0 0 10.2 

VcH ENTERING SUNLIGHT 4 23 2. 7 21.9 

'-.._../ _./ 
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lluHTlNG CONDITION fOR VEH l 

TIME SPENT 1N REGIUN 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 l 12 35.9 

VEH tNTEKING LUNAR PENUMBRA 5 0 39 57.9 

0 0 0 10.7 

VtH ENTERING LUNAR UMBRA 5 0 40 8.6 

0 0 45 54.7 

VtH ENTERING LUNAR PENUMBRA 5 l 2.6 3.3 

0 0 0 10.2 

VEH tNTtKING SUNLIGHT 5 l 26 13. 5 

0 l 12 ::Sl.3 

VtH ENTERING LUNAR PENUMBRA 5 2 38 44.8 

0 0 0 10 .2. 

VtH ENTERING LUNAR UMBRA 5 2 38 55. 0 

0 0 45 55.4 

VtH ENTcRlNG LUNAR PENUMBRA 5 3 24 50.3 CJ\ 
I 

0 0 0 10.7 !-' 
0 
w 

VtH ENTERING SUNLIGHT 5 3 L5 l. l 

0 l 12 35.2 

VtH ENTERING LUNAR PENUMBRA 5 4 37 3o. 3 

0 0 0 10. l 

VEH ENTERING LUNAR UMBRA 5 4 37 46.3 

0 0 45 so.2 

VEH ENTtRING LUNAR PENUMBRA 5 5 23 3o.5 



LIGHTING CONDITION fOR VEH l 

TIME SPENT ·IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 10.4 

VEH ENTERlNG SUNLIGHT 5 5 23 46.9 

0 1 12 35.0 

VEH ENTERING LUNAR PENUMBRA 5 b 36 21.9 

0 0 0 10.8 

VEH ENTERING Ll.t4AR UMBRA 5 b 36 32. 7 

0 0 45 55.5 

VEH ENTERING LUNAR PENUMBRA 5 1 22 2s.2 · 

0 0 0 J.4.6 

VEH ENTERING SUNLIGHT 5 7 22 42.8 

0 l 12 25.6 

VEH ENTERING LUNAR PENUMBRA 5 8 35 8.4 

0 0 0 10.3 

VEH ENTERING LUNAR UMBRA 5 8 35 la.1 (J"\ 
I 

0 0 45 57.0 
I-' 
0 
~ 

VEH ENTERING LUNAR PENUMBRA 5 9 21 15. 7 

0 0 0 10.7 

VEH E~TERING SUNLIGHT 5 9 21 26.4 

0 l 12 33.4 

VEH ENTERING LUNAR PENUMBRA 5 10 33 59. 8 

0 0 0 3.8 

VEH ENTERING LUNAR UMBRA 5 10 34 3.b 

(_ ....__,, _/ 
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LIGHTING CONDITION FOR VEH l 

TIME SPENT JN REGION 
DAYS HRS MINS SECS DAYS HRS MlNS SEC5 

0 0 45 58.0 

VEH ENT ERING LUNAR PENUMBRA 5 11 20 1. 6 

0 0 0 10.b 

VtH tNfERING SUNLIGHT 5 11 20 12.2 

0 l lL 33.9 

VtH E~TiKlNG LUNAR PENUMBRA 5 1.2 32 46. l 

0 0 0 10.8 

VEH ENfERING LUNAR UMBRA 5 12 32 :.o. 9 · 

0 0 46 .1 

VEH ENTtKING LUNAR PENUMBRA 5 l3 18 57. b 

0 0 0 8.5 

VEH tNTEKlNG SUNLIGHT 5 l3 19 6.1 

0 l 12 26.2 

VEH 8~TERING LUNAR PENUMBRA 5 14 31 32.3 
cj\ 
I 

0 0 0 10.4 !--' 
0 
Vl 

VEH tNfEkING LUNAR UMBRA :. 14 31 42. 7 

0 0 45 56.5 

VcH tNTEKING LUNAR PENUMBKA 5 15 17 41.2 

0 0 0 10.o 

VEH ENTERING SUNLIGHT :. 15 17 51.8 

0 l 12 24.9 

VcH ENTERING LUNAR PENUMBRA 5 16 30 16.8 



LIGHTING CONUITION FOR VEH 1 

TIME SPENT ·IN REGIUN 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 13.9 

VtH tNTERING LUNAR UMBRA 5 16 JO 30. 7 

0 0 45 56.3 

VEH tNTERING LUNAR PENUMBRA 5 J.7 lo 21.0 

0 0 0 10. 7 

VEH b~fERING SUNLIGHT 5 17 16 37.7 

0 l l.:'. 32.1 

VEH tNTtRING LUNAR PENUMBRA 5 18 29 10.4. 

0 0 0 10.1:1 

VEH ENTERING LUNAR UMBRA 5 18 29 21.3 

0 0 45 59.7 

VEH ENTERING LUNAR PENUMBRA 5 19 15 21.0 

0 0 0 8.4 

VEH tNTERING SUNLIGHT 5 19 15 29.3 °" I 

f--' 
0 l 12 21.0 0 

0 \ 

VEH ENTERING LUNAR PENUMBRA 5 20 21 56.3 

0 0 0 10.5 

VtH ENTERING LUNAR UMBRA 5 20 £8 6.8 

0 0 45 59.9 

VtH ENTERING LUNAR PENUMBRA 5 21 14 6. 7 

0 0 0 10.6 

VEH ENTERING SUNLIGHT 5 21 14 11. 3 

l _/ -'-
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LIGHTING CONDITION ~OR VEH 1 

TIME SPENT ·IN R t~ION 
DAYS HRS MINS StCS DAYS HRS MINS SECS 

0 l 12 26.6 

VtH tNTERING LUNAR PtNUMBRA 5 L.2 26 43.9 

0 0 0 ll.O 

VtH ENTEKING LUNAR UMBRA 5 22 26 54. 9 

0 0 45 57.7 

VtH ENTEKING LUNAR PENUMBRA 5 23 12 52.6 

0 0 0 10.8 

VtH ENTERING SUNLIGHT 5 £3 n 3.4 . 

0 1 12 31.5 

VEH ENTERING LUNAR PENUMBRA 6 0 25 34.9 

0 0 0 10.8 

VEH E~TEKING LUNAR UMBRA 6 0 25 45.8 

0 0 45 58.5 
(}'\ 
· I 

VtH ENTERING LUNAR PENUMBRA 6 l 11 44.3 !-' 
0 

0 0 0 9.9 -.:J 

VEH ENTERING SUNLIGHT 6 l 11 54.2 

0 1 12 26.4 

VEH ENTERI1~G LUNAR PENUMBKA 6 2 24 20.6 

0 0 0 10.6 

VtH ENTERING LUNAR UMBRA 6 2 24 31.l 

0 0 46 1.2 

Vth lNTERING LUNAR PENUMBKA 6 3 10 32.3 



LIGHTING CONDITlON fOR VEH 1 

TIME SPENT ·IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 10.5 

VtH ENJtRlNG SUNLIGHT 6 3 10 42.B 

0 l 12 26.l 

VEH ENTERING LUNAR PENUMBRA 6 4 23 8. 9 

0 0 0 8.3 

VEH ENTERING LUNAR UMBRA 6 4 23 11.2 

0 0 46 1.2 

VEH ENTERING LUNAR PENUMBRA 6 5 9 18. 4. 

0 0 0 10.9 

VEH ENTERING SUNLIGHT 6 5 9 29.3 

0 1 12 30.2 

VEH ENTERING LUNAR PENUMBRA 6 6 21 59.5 

0 0 0 10.8 ()"'. 
I 

VEH ENTERING LUNAR UMBRA 6 b 22 10.3 f-' 
0 
co 

0 0 45 58.9 

VEH ENTERING LUNAR PENUMBRA 6 7 8 9.2 

0 0 0 13.9 

VEH ENTERING SUNLIGHT 6 7 8 23.1 

0 l 12 21.9 

VtH ENJcRING LUNAR PENUMBRA 6 s 20 45.0 

0 0 0 10.7 

VEH ENTERING LUNAR UMBRA 6 8 20 55. 6 

"--'" ..__/ _) 
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LIGHTING CONLJITION fuR VEH 1 

lo APR 72 PCl TO JET LAZ 7.t!.l 

VtH IN LUNAR UMBRA AT PHAS E INITIATION 

TIME SPENT IN RtGION 
DAY S HKS MINS SECS DAYS HRS MINS SECS 

VEH tNTtRING LUNAR PENUMBRA 6 9 b 52.5 

0 0 0 10.4 

VEH tNTERING SUNLI GHT 6 9 1 2.9 

0 l 12 29.l 

VtH ENTERING LUNAR PENUMBRA 6 10 19 32.0 

0 0 0 10.8 

VEH ENT ERING LUNAR UMBRA b 10 19 42. 8 

0 0 4o .8 

VtH t NTERING LUNAR PtNUMBRA 6 11 5 43.6 

0 0 0 1!>. 8 

VEH tNTERlNG SUNLIGHT 6 11 5 59.4 

0 1 12 19.1 (]'\ 
I 
I-' 

VEh tNTERING LUNAR PENUMBRA 6 12 18 18. 5 0 
\Q 

0 0 0 10.3 

VEH ENTERING LUNAR UMBRA 6 IL 18 28.8 

0 0 4o 1.3 

VEH t~T t RlNG LUNAR PENUMBRA 6 13 4 30.2 

0 0 0 10.8 

Vth ~~TERlNG SUNLIGHT b 13 4 41.0 

0 1 12 28.3 

VtH EN TEr\lNG LUNAR PtNUMBRA 6 14 17 9.3 



LIGHTING CONOITION FUR VEH 1 

TIME SPENT JN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 10.3 

VtH ENTERING LUNAR UMBRA 6 14 17 19.6 

0 0 45 55.9 

VEH t NlERING LUNAR PENUMBRA 6 15 3 15.5 

0 0 0 lO.o 

VtH tNTtKING SUNLIGHT 6 15 3 26.1 

0 1 12 28.2 

VtH t~TEklNG LUNAR PENUMBkA b 16 15 54.3 . 

0 0 0 10.9 

VEH ENTERING LUNAR UMBRA 6 16 16 5. l 

0 0 46 1.5 

VEH ENTERING LUNAR PENUMBRA 6 l1 2 6.6 

0 0 0 14.5 °' I 

Vt:H t iHtRING SUNLIGHT b L1 2 .21. 1 I-' 
I-' 
0 

0 l 12 19.4 

VEH tNTERlNG LUNAR PENUMBRA 6 18 14 40.5 

0 0 0 10.4 

VEH ENTERING LUNAR UMBRA 6 18 14 50.9 

0 0 46 2.7 

VtH ENTERING LUNAR PENUMBRA 6 !9 0 53.6 

0 0 0 10.8 

VEH ti-HERING SUNLIGHT 6 19 l 4.4 

(_ ..._, ,- ..__/ 
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LIGHTING CONOITION fuR VEH l 

TIME SPENT ·IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 46 5.2 

VEH ENTEklNG LUNAR PENUMBRA 7 6 53 40.7 

0 0 0 10.7 

VtH ENTERING SUNLIGHT 7 6 53 51.4 

0 l 12 17.6 

VtH ENTERING LUNAR PENUMBRA 1 8 6 9.l 

0 0 0 14.0 

V~H ENTERING LUNAR UMBRA 1 8 6 23. l 

0 0 46 2.1 

VEH ENTERING LUNAR PENUMBRA 1 8 52 25.8 

0 0 0 10.9 

VEH ENTERING SUNLIGHT 7 8 52 36.7 

Cf'\ 
I 

I:' ...... 
w 



LIGHTING CONDITION fOR VEH 1 

lb AP,{ 72 JET TO PC2 LAZ 72.1 

VEH IN SUNLIGHT AT PHASE INITIATION 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH tNTERING LUNAR PENUMBRA 7 10 5 4.4 

0 0 0 u.o 

VEH ENTERING LUNAR UMBRA 7 10 5 15.4 

0 0 46 4.5 

VtH ENTERING LUNAR PENUMBRA 7 10 51 19.9 

0 0 0 8.5 

VEH tNTERING SUNLIGHT 7 10 51 28.4 

0 l 12 29.b 

VEH ENTERING LUNAR PENUMBRA 7 12 3 57.9 

0 0 0 10.7 

VEH ENTERING LUNAR UMBRA 7 12 4 8.7 
O'\ 

0 0 46 6.1 
.. . 
I-' 
I-' 

VEH ENTERING LUNAR PENUMBRA 7 12 50 H.8 .i:--

0 0 0 10.6 

VEH ENTERING SUNLIGHT 7 12 50 25.4 

0 l 12 26.9 

VEH ENTERING LUNAR PENUMBRA 7 14 2 52.3 

0 0 0 8.5 

VEH ENTERING LUNAR UMBRA 7 14 3 .8 

0 0 46 7.8 

VEH ENTERING LUNAR PENUMBRA 7 14 49 8.6 

-__... __/ ~· 
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LIGHTING LONDlTION fOR VEH l 

TIME SPENT 1N REGION 
OAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 u.o 
VEH ENTERING SUNLIGHT 1 14 49 19.6 

0 1 12 32.4 

VtH ENTERING LUNAR PENUMBRA 1 lo l 52.0 

0 0 0 10.8 

VEH ENTERING LUNAR UMBRA 1 16 2 2.8 

0 0 46 .4 

VEH ENTERil~G LUNAR PENUMBRA 1 16 48 3.2 

0 0 0 10.3 

VtH ENTERING SUNLIGHT 1 16 48 J.3. 5 

0 J. 12 31.7 

VEH ENTERING LUNAR PENUMBRA 7 18 0 45.2 0"' 
I 

0 0 0 
f-' 

10.9 f-' 
Vl 

VEH ENTERING LUNAR UMBRA 7 18 0 56.2· 

0 0 46 6.1 

VEH ENTERING LUNAR PENUMBRA 1 18 47 2.3 

0 0 0 15.4 

VEH ENTERING SUNLIGHT 1 18 47 11.1 

0 l 12 22.3 

VEH ENTERING LUNAR PENUMBRA 1 19 59 40.0 

0 0 0 10.5 

VEH ENTERING LUNAR UMBRA 1 19 59 50.5 



LIGHTING CONUITIUN fOR VEH 1 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS StCS 

0 0 46 6.9 

VEH tNfERING LUNAR PENUMBRA 7 20 45 57.4 

0 0 0 L0.9 

VEH ENf~RlNG SUNLIGHT 7 20 46 8.3 

0 1 12 21.1 

VcH tNTERING LUNAR PENUMBRA 7 21 58 30.0 

0 0 0 13.6 

VEH tNTE~lNG LUNAR UMBRA 7 2.1. 58 43.6 . 

0 0 46 1.2 

VEH ENTERING LUNAR PENUMBRA 7 22 44 50.7 

0 0 0 .1.0.9 

VtH ENTE~ING SUNLIGHT 1 22 45 1. 7 

0 1 12 31.3 (j\ 
I 

VEH ENTERING LUNAR PENUMBRA 7 23 57 33.0 · I-' 
I-' 
(j\ 

0 0 0 u.o 

VEH tNTERING LUNAR UMBRA 1 23 57 44.l 

0 0 46 6.5 

VtH ENTERING LUNAR PENUMBRA 8 0 43 50. 6 

0 0 0 9.0 

VtH tNTERING SUNLIGHT 8 0 43 59.6 

(_ c '---" 
) 
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LIGHTING CONDITION FOR VEH 1 

16 APR 7 2. PC2 TO SBN LAL 72.l 

VtH IN SUNLIGHT AT PHASE INITIATION 

TIME SPENT IN REGION 
DAYS HRS MINS ~ECS DAYS HRS MINS SECS 

VEH ENTERING LUNAR PENUMBRA 8 l 56 2.l. 9 

0 0 0 10.7 

VEH tNTERING LUNAR UMBRA 8 l 56 32.6 

0 0 46 6.9 

VEH ENTtRING LUNAR PENUMBRA 8 2. 42 39.5 

0 0 0 10. 7 

VEH t 1HERlNG SUNLIGHT 8 2 42 50.2 

0 l 12 28.2 

VEH ENTERING LUNAR PENUMBRA 8 3 55 18.4 

0 0 0 8.5 

VEH ENTERING LUNAR UMBRA 8 3 55 27.0 
O'. 
I 

0 0 46 6.2 .!--' 
I-' 

VEH ENTERING LUNAR PENUMBRA 8 4 41 33.2 
~ 

0 0 0 11.1 

VEH ENTERING SUNLIGHT 8 4 41 44.2 

0 l 12 31.9 

VtH ENTERING LUNAR PENUMBRA 8 5 54 16. l 

0 0 0 11.0 

VEH ENTERING LUNAR UMBRA 8 5 54 2.1. l 

0 0 46 7.9 

VtH ENTERING LUNAR PENUMBRA 8 6 40 35.0 



LIGHTING CONDITION FOR VEH l 

TIME SPENT ·IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 3.8 

VEH ENTERING SUNLIGHT 8 0 40 38.8 

0 l 12 30.B 

VEH tNfERING LUNAR PENUMBRA 8 7 53 9.5 

0 0 0 10.':I 

VtH ENTERING LUNAR UMBRA 8 7 53 20.5 

0 0 4o 1.CJ 

Vl:h LNTERING LUNAR PE NUMBRA 8 B 3':1 21. 5. 

0 0 0 10.5 

Vl:H l:NTERING SUNLIGHT 8 8 39 38. 0 

0 l 12 Ll.6 

Vl:H ENTERING LUNAR PENUMBRA 8 9 51 59.6 

0 0 0 15.B 

°' VEH ENTERING LUNAR UMBRA 8 9 52 15.4 · I 
f--' 
f--' 

0 0 46 6.9 CP 

VEH ENTERING LUNAR PENUMBRA 8 10 38 LL. 3 

0 0 0 11.0 

VEH ENTERING SUNLIGHT 8 10 38 .:H.3 

0 l 12 30.4 

VEH ENTERING LUNAR PENUMBRA 8 ll 51 3.7 

0 0 0 2.4 

VEH ENTERING LUNAR UMBRA 8 l.1 51 6. l 

l l "---" .. .__/ 
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LIGHTING CONOITION FOR VEH l 

TIME SPENT JN kEGlON 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 4o 9.7 

VEH ENTERING LUNAR PENUMBRA 8 12 .H 15.8 

0 0 0 10.9 

Vl:H ENTERING SUNLIGHT 8 12 31 20.1 

0 1 12 31.0 

VEH ENTERING LUNAR PENUMBRA 8 13 49 57.8 

0 0 0 11.1 

Vl:H ENTEKING LUNAR UMBRA 8 13 50 8.9. 

0 0 4o 8.8 

VEH ENTER ING LUNAR PENUMBkA 8 H 3o 17. 7 

0 0 0 8.5 

VEH ENltl{ING SUNLIGHT 8 14 3b 2b.2 

0 l 12 25.7 
(}\ 

Vl:H ENTER !NG LUNAR PENUMBRA 8 15 48 51.9 
I 
I-' 
I-' 

0 0 0 10.8 \0 

VEH ENTERING LUNAR UMBRA 8 15 49 2. 7 

0 0 4b 8.4 

VEH ENTERING LUNAR PENUMBRA 8 lb 35 11.1 

0 0 0 10.7 

Vl:H ENTERING SUNLIGHT 8 lb 35 21.9 

0 l 12 Z.b.b 

VEH l:NTERING LUNAR PENUMBRA 8 l7 47 48.5 



LIGHTING CONDITION FOR VEH l 

TIME SPENT JN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

. 0 0 0 8.6 

VtH ENTERING LUNAR UMBRA 8 17 47 57. l 

0 0 46 7.7 

VEH ENTERING LUNAR PENUMBRA 8 18 34 4.8 

0 0 0 11.1 

VEH tNTERING SUNLIGHT 8 18 34 15.9 

0 l 12 30.3 

VEH ENTERING LUNAR PENUMBRA 8 19 4o 4b.2 . 

0 0 0 11.0 

VEH tNTERING LUNAR UMBRA 8 J.9 4b 57. 2 

0 0 46 10.0 

VEH ENTERING LUNAR PENUMBRA 8 .£0 33 1.2 

0 0 0 3.1 
(j\ 
I 

VtH ENrERING SUNLIGHT 8 20 33 10.3 I-' 
[\) 

0 l 12 29.4 
0 

VEH tNTERING LUNAR PENUMBRA 8 21 45 39.8 

0 0 0 11.0 

VEH tNTERlNG LUNAR UMBRA 8 2J. 4~ 50.7 

0 0 4b 8.5 

VEH tNTERING LUNAR PENUMBRA 8 u . 31 59.2 

0 0 0 10.5 

VtH ENTERING SUNLIGHT 8 22 .;2 9.7 

l .......__.. .._/ . 
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VtH ENfEKJNG LUNAR PENUMBRA 

VcH ENTERING LUNAR UMBRA 

VEH ENTcRING LUNAR PENUMBRA 

VEH ENT ERING SUNLIGHT 

LluHTlNG CONOlTlON fOR VEH l 

TIME SPENT lN REbiuN 
OAYS HRS MlNS SECS OAYS HRS MINS SECS 

0 l 12 . .w.2 

8 23 44 29.9 

0 0 0 15.8 

8 23 44 45. 7 

0 0 46 8.4 

9 0 30 54. l 

0 0 0 11.0 

9 0 31 5.1 . 

~ 

()'\ 
I 

I-' 
[\) 

f-' 

~ 



LlGHTING CONUITION FUR VEH l 

lo .\PR 72 SBN TO TEI LAZ 72.1 

VEH IN SUNLIGHT AT PHASE INITIATION 

TIME SPENT lN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH ENTERING LUNAR PENUMBRA 9 l 45 34.7 

0 0 0 9.2 

VtH ENTERING LUNAR UMBRA 9 1 45 43.8 

0 0 45 55.6 

VEH tNTERlNG LUNAR PENUMBRA 9 2 31 39.4 

0 0 0 11.2 

VEH ENTERING SUNLIGHT 9 2 31 !>O. 6 

0 1 14 22.a 

VEH ENTERING LUNAR PENUMBRA 9 3 46 13.4 

0 0 0 10.9 

VEH ENTERING LUNAR UMBRA 9 3 46 24.4 0\ 
·l 

0 0 45 55.5 I-' 
[\) 

VEH ENTERING LUNAR PENUMBRA 9 4 32 19.8 
')) 

0 0 0 11.1 

VEH EN£ERING SUNLIGHT 9 4 32 30.9 

0 1 14 21.J. 

VEH ENTERING LUNAR PENUMBRA 9 5 46 52.0 

0 0 0 11.1 

VEH ENTERING LUNAR UMBRA 9 5 47 3.1 

_) 
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LIGHTING CONUITIUN FOR VEH 1 

lo APR 72 TEI TO ENT LAZ 72.l 

VEH IN LUNAR UMBRA AT PHASE INITIATION 

DAYS HRS MINS SECS 

VEH ENTERING LUNAR PENUMBRA 9 6 21 19.5 

VtH ENTERING SUNLI GHT 9 6 21 24.6 

TIM E SPENT IN REGION 
DAYS HRS MINS SECS 

0 0 0 5.1 

~ 

(]'. 
I 
f-' 
f\) 
VJ 

J 



16 APR 72 

Vt:.H IN SUNLIGHT 

(_ (_ 

TABLE 6-JI.- MISSION SHADOW TIME LINE - Continued 

(b) LM descent 

L.M TRACKING FROM PUI TO LANDING 

AT PHASE INITIA!ION 

DAYS HRS MINS S[CS 

LAZ 72•1 

TIM~ SPENT IN REGION 
DA!S HRS . HIN~ SECS 

'----" 
_) 

O'\ 
I 
I-' 
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_) 



c 

r 

-·. 
I 

c 

c.. 

c 

... 
.....__,, 

TABLE 6-Il.- MI SSION SHADOW TIMELINE - Concluded 

(c) LM rendezvous 

Ll~HTINb CuNJlllCN FUN VEH 2 

RENutlVUU::. RADAR TRACKING PRICR TU TPl 

Vt:H 11• PtNUMdRA Al l'hASt INlTl"TICN 

VtH tN[EKlrlG LUNAR UMBRA 

CuASi TU lST 8RAKl~G GATt 

VEH lN PtNUMBRA 

VEH ENTERING SUNLIGHT 

HK:.> »\INS :>tCS 

174. 43. ii 

TlME SPENT I N Rt:~luN 
HRS M l ~ S StCS 

LIGHTING LUNUlllLN FuR VEH 2 

Ai PHASE lNlllATlLN 

HRS MI N::. ;,E:CS 

l1L '.>5 4il.O 

TI ME SPENi IN RE~IUN 
HRS MINS St CS 

------· -----·· --··-· 
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