





















































































































































































































































































































































































































































































































































































































































































































































































































































VEHICLE 1 RAVAR
TRACKING

HRS MIN

HAW—-12 i 12
PKS-G6 1 12
HSK-25 1 12
GWM-24 1 12
CRO-08 1 12
PKS-96 L 1V
HSK-25 1 12
GWM—-24 1 12
CRO-08 1 12
HSK-25 L 12
MAD-23 0 5o
ACN-75 0 44
CYI-04 0 18
ACN-75 0 10
MAD-23 ) -]
Cyi-04 0 -]
CR0O-08 0 8
Cyi-04 i 5
MAD-23 1 3
ACN-75 i 6
CRO-08 i 6
MAD-23 1 14

TABLE
TIME

SeC

33
32
41
38
40
42
4l
37
35

52

42
47
59
58

19

517

47

STATION ACQUISITIUN DATA

DAY HRS MIN SEC

8

8

18

18

18

20

2¢C

20

20

22

22

22

22

23

23

44

44

44

43

43

43

43

42

42

42

57

10

38

40

40

40

APR

49

49

49

49

40

55
56
57
28
28
34
34
17
18
24
27
18
34
24
13
14
53
12
14
14
14
14

55

RA
180
-180
-180
-179
=179
-179
-179
-179
-178
=179
-1717
-177
-176
=176
=170
-176

-178

=176
=170
=170
=178

=176

DEL

=9

-4

-4

-6

AZ ELV X
-106 22 -68
-23 60 -13
-23 57 -31
-115 49 -39
-16 69 -o
-62 43 —44
61 41 -29
-102 21 -68
—-oo 51 -36
-83 19 -20
01 3 75
9% 3 87
99 3 87
93 24 66
119 21 52
107 17 72
-84 26 —64
SBN T TEI
9 19 70
1€l 22 52
93 27 63
-85 24 —-66
147 37 49

Y

15
=70

78

55

=17

-18

53

26

RANGE
216934
215249
215331
215725
215092
215954
216032
217115
215693
217248
217450
217025
217348
217158
2172474
217484
216951

LAZ
216934
216747
216484
216637

216502

Tce1l

DAY

HRS

19

19

19

Z1

21

Zl

21

23

23
23
23

23

MIN
517
57

57

56
54

56

54
54
54
54
54
49
49
49

49

55
55
55
55

b5

STATION TERMINATION DATA

StC
32
29

29

14
16
51
55
59
15
22
16
12
12
12

12

11
13
16
49

42

RA DEC
-179 -6
-179 -5
-179 -5
-178 -6
-178 -6
-178 -5
-178 -5
-178 -1
-178 -6
-178 -6
-176 -1
-176 -6
-176 -7
-176 -6
-176 -7
-176 -7
-178 -6
-175 -7
-176 -7
-175 -7
-177 -6
-175 -8

AZ ELV
-99 6
-50 51
-49 49

-106 32
=53 6l
-76 30
-75 28
-98 5
-78 37
-93 5
1L 13

95 13
161 1

93 27
121 22
109 19
-85 24
119 31
135 31

92 43
-92 10
L70 41

X

-84

=32

=30

33

58

77

83

63

52

70

55

50

47

-80

48

Y
-9
24

-29
-14
17
12
-58
-8
9
-84
66
-4

=11

-L%

37

—&

RANGE
217947
215620
215702
216539
215399
216571
216755
218191
216432
218163
217696
217657
218028
216486
216750
216936

216638

216795
216801
216260
218006

216403

9L-9



VEHICLE 1 RAUAR
TRACKING

HRS MIN

CYI-04 1 14
ACN-75 1 i4
BDA-02 0 54
MIL-T71 L 14
BDA-02 1 14
MAD-23 1 14
CYI-04 1 14
ACN-T5 1L 14
TEX-16 0 42
TEX-16 9 33
MIL-T71 8 25
BDA-02 1 18
MAD-23 3 9
CYI-04 4 1
ACN-75 4 24
GDS-28 10 34
MAR-95 10 4
STN-00 10 30
HAW-12 10 58
HSK-25 1 [~
GWM-24 11 10

PKS-S6 7 46

TABLE

TIME

SEC
45
43
16
45

417

517
55

21

21

s
=

29
1%
10

IR}

14

i1
53
38

217

STATION ACQUISITIUN DATA

CAY HRS MIN SEC

9

9

2

2

12

12

14

40

41

1

41

41

41

41

41

13

APR

31

31

31

31

31

31

40

54

18

i1

54

24

55
0

14

15
15
22
32

12

11

13

14

18

19

24

57

58

55

50

53

21

RA DeC
=176 -7
—170 -7
-175 -7
-174 -8
-175 -8
-175 -8
-175 -8
-175 -7
-174 -8
-174 -8
-174 -8
-174 -8
-175 -8
-175 -8
-175 -1
-174 -8
-174 -8
-174 -8
-174 -8
-174 -7
=174 -8
=174 =i

AZ ELV X
1¢8 40 43
90 54 36
101 3 87
105 11 79
115 22 65
-175 42 48
167 54 9
82 84 6
ioe 3 87
Tel TO ENT
140 19 70
122 32 54
139 40 38
-142 34 50
-149 50 -23
-90 69 -21
12 3 76
104 & 84
102 3 87
100 3 87
97 3 65
99 3 87
79 30 60

Y

-10

-19

~26

=35

78

-14

-12

83

=9

10

RANGE
216356
215176
217414
218002
217328
216350
215866
215233
217197

LAZ
2179517
217260
216865
217170
2164172
215880
218573
217794
217651
212685
2060839
205389

200861

1.1

STATION TERMINATIUN DATA

DAY HRS MIN SEC

9

9

O 0w v

10

i0

3

3
3

16
14

13

10
i0
17
16

17

22

55

55

55

55

55

56

56

56

55

57

49

40

38

55

14

59

17

18

10

4C
43
3¢

53

13
12
17

53

33

42
32
29
42
L6
i1

60

48
34

48

RA DEC
-175 -8
-175 -7
-174' -8
-174 -8
-174 -8
-174¢ -8
-174 -8
-174 -8
-173 -8
-175 -8
=175 8
-175 -8
-175 -8
X795 —8
-176 -7
-175 -9
-175 -9
e -]
-175 -9
-175 -8
-175 -9
-175 -8

AZ ELV
149 50
89 72
108 13
116 25
130 35
-152 317
-163 53
-89 18
106 12
~10L 3
-100 3
-102 3
-103 3
-101 3
-97 3
-103 3
-105 6
-103 3
-101 3
-98 3
-100 3
-79 30

23
18
76
63
48
49
-13
-12

78

Y

—34

=15

=11

=11

-76

=11

=71

-15

=13

-11

-82

=10

RANGE
216040
215414
21786§
2172179
216780
216671
216023
215407

218047

199010
201297
203543
211943
209968
209391
196669
197001
196000
190397
181860
182334

184885

LL-9



VEHICLE 1 RAUAR
TRACKING

HKS MIN

CRO-08 11 o35
MAD-23 iv 12
ACN-75 11 37
CYyI-04 10 42
8DA-02 1o 30
MIL-T1 10 38
TEX-16 10 39
GDS-28 10 19
MAR-95 9 44
STN-00 1o 12
HAW-12 10 48
HSK-25 12 2>
GWM-24 il 3
PKS-96 8 2
CRO-08 12 8
ACN-75 11 42
MAD-23 9 32
CYI-04 10 17
BDA-02 S 5S4
MIL-71 10 >
TEX-16 10 ]
GDS-28 9 «38

TABLE

TIME

w

36

46

10

14

18

42

10

26

19

20

31

21

42

33
38

36

STATION ACQUISITION DATA

CAY HRS MIN SEC

9

9

10

10

10

10

10

10

10

10

10

10

10

10

10

11

11

11

11

11

14
23
23

23

12
13
14
14
23

23

38
18
18
49

11

18

40

i0

24

19
35
23

39

33
32
39

14

47

13

34

41

22

44

13

49

55

46

44

58

22

RA
=174
=173
-173
=173
=173
=173
=173
=175
-173
-173
-172
=172
=172
=172
=172
=171
=171
=171
-170
-170
-170

=169

DEC

-7

-9

=10

-10

-1i0

-10

=10

-12

~14

AL ELYV

97
105

98
102
103
103
103
105
107
105
102
100
102

82
100
102
111
107
109

109

3

w w W o W W o.w W w W [*Y]

w -

30

wow W W W W W

87
79
87
87
87
87
87
78
84
87
87
73
87
60
87
87
82
87
87
87
87

82

Y
-1
5
-8
=12
=13
-13
-13
5
=17
=15
=12
80
=12
7
-10
-12
69
-17
-19
-19
=19

68

RANGE
201936
184030
184005
182922
175545
173296
170799
167458
166673
loo521
161284
154729
152519
147657
148508
124689
123878
122649
112146
109012
105401

1v0133

DAY HRS
10 2
10 9
10 10
10 10
o 13
10 14
10 15
10 17
10 16
10 17
10 20
11 0
11 0
10 22
11 2
11 11
11 9
11 10
i1 13
11 14
11 15
11 16

MIN

33

30

56

31

4l

50

57

5

49

23

12

32

3

22

44

5

12

22

27

38

45

42

STATION TERMINATIGN DATA

SEC
34
9
28
54
57
28
52
12

50

13
16

39

15
43

7
43
18
17
35

517

RA
-175
=175
=175
-175
-174
-174
-174
=174
=174
-174
=174
-173
=174
-174
-173
-172
=172
-172
-171
=17k
=171

-170

DEC
-9

-11

-10

-11
-11
=11
=12
-12
=12
-12
=12

-12

AZ ELV

-98 3
-107 3
-100 3
-104 3
-105 3
-105 3
-105 3
-107 3
-109 6
-108 3
-105 3
-102 3
-104 3
-84 30
-103 3
-106 3
-115 3
-111 3
-115 3
-115 3
-115 3
-120 3

X

-87

80

Y
-8
<73
-10
-14
-15
-15
-15
~73

-19

=15
-7

-14

e
—-64%
=21

=25

=25

=60

RANGE
176959
161044
157589
158576
150779
147888
145000
142069
142563
141283
133674
121315
1221716
126082
114678

86572

93413

89198

77528

12748

68037

63863

8L-9







































VEHICLE 2 RADAR
TRACKING
HRS MIN
MAD=23 [v] 4
X=Y USB~85
GDs=28 0 4
X=Y USB=85
MiL=71 0 4
X=Y USB~30
B0a=02 o] 4
X=Y USB=30
CYi=-04 0 4
XeY USB=30
ACNe75 0 4
X=Y USB~30
TEx=16 0 4
XeY USB=30
STN=00 0 4
A=E USB150

TABLE
TIME
SEC

2]

21

2]

2l

21

21

2l

2l

COAST 70O DQCKING

STATION ACQUISITION DPATA

HRS MIN SEC

173

173

173

173

173

173

173

173

23

23

23

23

23

23

23

23

57

57

57

57

57

57

57

57

RA DEC  AZ ELV
163 3 =132 4)
164 3 94 1o
164 3 Jl4 2
164 3 334 51
163 3 =135 57
163 3 65 63
164 3 02z 28
164 3 9 s

37

20

46

30

«25

=25

62

84

Y

=34

79

-]8

=26

23

i

=1}

=i

RANGE

21309}

214743

213073

212682

21248)

212294

213781

215003

STATION TERMINATION DATA.

HRS MIN SEC

173

173

173

173

173

173

173

173

28

28

28

28

28

28

28

28

18

18

I8

18

18

I8

18

is

RA DEC
163 ,‘3
je4 3
164 3
164 3
163 3
163 3
164 3
164 3

A2 ELY
=130 4|
94 1}
115 42
135 52
—;33 56
67 62
103 29
92 7

X

37

22

45

29

26

=26

6]

83

Y

78

-18

=22

i

i

=2

RANGE

212922

214497

212839

212462

212306

212122

213506

214757

16-9



TABLE 6-IL.- MISSION SHADOW TIMELINE

(a) CSM
16 APR 72 ECI TO TLI LAZ 72.1
VEH IN SUNLIGHT AT PHASE INITIATION
TIME SPENT IN REGION
DAYS HRS MINS SECS  DAYS HRS MINS SECS
VEH ENTERING EARTH PENUMBRA 0 0 27 i3.2
0 0 o0 T.7
VEH ENTERING EARTH UMBRA 6 0 27 20.9°
0 0 37 15.5
VEH ENTERING EARTH PENUMBRA - Q 1 4 36.4
0 o 0 8.7
VEH ENTERING 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
VEH ENTERING EARTH UMBRA 0 1 55 7.7
0 0 37 l4.l
VEH ENTERING EARTH PENUMBRA 0 2 32 2.8
0 o0 o0 7.3
VEH ENTERING SUNLIGHT 0 232 29.1

26-9



LIGHTING CONDITION FOR VEH 1
16 APR 72 TLI TO LOI LAZ 72.1
VEH IN SUNLIGHT AT PHASE INITIATIGN

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS

VEH ENTERING LUNAR PENUMBRA 3 0 22 1.9

0 0 3 7.5
VEH ENTERING LUNAR UMBRA 3 0 25 9.4

0 1 38 39.8
VEH ENTERING LUNAR PENUMBRA 3 2 3 49.3

0 0 1 4.9
VEH ENTERING SUNLIGHT 3 2 4 54.1

€6-9



16 APR 72 LCI TG DOI LAZ 72.1
VEH IN SUNLIGHT AT PHASE INITIATION

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

VEH ENTERING LUNAR PENUMBRA B 3 43 51.7
(¢] 0 (0] 11.3

VEH ENTERING LUNAR UMBRA 3 3 44 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 ENTERING LUNAR PENUMBRA 3 5 52 31.3
0 0 0 11.3

VEH ENTERING LUNAR UMBRA 3 5 52 42.6

LIGHTING CONDITION FOR VEH 1

1#6-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

16 aPrR 72

IN LUNAR

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

DCI TO SEP LAZ 72.1
UMBRA AT PHASE INITIATIGN
DAYS HRS MINS SECS

LUNAR PENUMBRA 3 6 37 9.1
SUNL IGHT 3 6 37 20.3
LUNAR PENUMBRA 3 8 31 30.6
SUNL IGHT 3 8 31  45.9
LUNAR PENUMBRA 3 9 37 2l.1
LUNAR UMBRA 3 9 37 32.6
LUNAR PENUMBRA 3 10 25 46.6
SUNL IGHT '3 10 25 57.8
LUNAR PENUMBRA 3 12 20 8.5
SUNLIGHT 3 12 20 19.0

3 13 25 57.1

LUNAR PENUMBRA

LIGHTING CONDITION FOR VEH 1

TIME SPENT IN REGION
DAYS HRS MINS SECS

0 0 0
0 1 54
] o] 0
0 1 5
0 o 0
0 0 48
0 0 0
0 1 54
0 0 0
0 1 5

11.2

10.2

15.3

35.2

1i.5

14.0

11.2

10.7

10.6

38.1

G6-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTER ING

ENTER ING

ENTER ING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR PENUMBRA

LIGHTING CONDITIGN FOR VEH 1

DAYS HRS MINS SECS

3 13
3 . 14
3 i4
3 16
3 16
3 17
3 17
3 18
3 18
3 19
3 19

26

14

14

L4

14

57

8.3

24.2

35.4

46.4°

57.0

33.5

440t

1.9

13.0

11.8

24.3

TIME SPENT N REGION
DAYS HRS MINS SECS

0

0

0

48

54

48

48

11.1

15.9

11.2

11.0

10.6

36.5

10.8

17.5

11l.1

58.8

12.5

9%-9



VEH

VEH

VEH

VieH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LIGHTING CUNDITION FOR

DAYS HRS MINS SECS

19

21

Z1

21

21

22

22

23

23

57

51

51

57

57

46

46

35.0

10.2

20.8

39.7°

50.8

22.4

31.7

13.1

VEH 1

TIME SPENT IN REGION
DAYS HRS MINS SECS

4] 0 0
0 1 5
0 0 0
0 0 48
0 0 0
0 1 5
0 0 0
0 0 48
0 0 0

10.7

35.2

10.6

18.9

1i.1

31.7

30.6

10.8

16-9



16 APR 72

VEH IN SUNLIGHT

LIGHTING CUNDITIUON FOR VEH 1
SEP TO CIR LAZ 72.1
AT PHASE INITIATION

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS

VEH ENTERING 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
VieH ENTERING LUNAR PENUMBRA 4 1 40 22.6

VEH ENTERING SUNLIGHT

4 1 40 33.8

86-9



16 APR T2

VEH IN SUNLIGHT

LIGHTING CONDITION FOR VEH 1
CIR TO PC1 LAZ 72.1

AT PHASE INITIATION

TIME SPENT IN REGION

DAYS HRS MINS SECS

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTER ING

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

4 2 53  10.9
0

4 2 53 19.0
45

4 3 39 9.9
0

4 3 39 20.5
12

4 4 52 1.8
0

4 4 52  12.4
45

& 5 38 -8
0

4 5 38 1l.5
12

4 6, 50 46.8
0

4 6 50 57.3
45

4 T 36 48.9

DAYS HRS MINS SECS

50.8

10.7

41.2

10.6

48.4

10.7

35.2

10.5

51.7

66-9



VEH

VEH

VEH

VEH

VEH

VEH

ViEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LIGHTING CONDITION FUR VEH 1

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

0 0 0 10.4

4 . 8 49 32.4

4 9 35 34.8"

4 10 48 25.4

4 10 48 35.9

0 0 45 49.7
4 Il 34 25.6

0 0 0 13.6
4 11 34 39.2

0 1 12 31.0

4 12 47 10.3

4 12 47 20.9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LIGHTING CONUDITION FOR

DAYS HRS MINS SECS

4 13
4 - 13
4 14
4 14
4 15
4 15
4 16
4 16
4 17
4 17
4 18

33

33

45

46

31

32

44

44

30

30

43

13.6

24.0

54.2

2.5

59.8

10.6

49.0°

59.4

53.5

57.3

34.0

VEH 1

TIME SPENT ‘IN REGION
DAYS HRS MINS S&CS

(0]

0

45

12

45

12

45

12

52.8

10.3

30.2

57.3

10.7

38.4

10.5

54.1

36.7

TOT-9



VEH

VEH

VeEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LIGHTING CUNDITION FOR VEH 1

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

0 0 0 10.6

4 18 43 44%.6

4 - 19 29 38.4

0 1 12 27.4

4 20 42 16.1°

0 0 45 53.6

4] 0 0 10.7

4 21 28 35.8

0 1 12 36.9

4 23 27 11.8

4 23 27 21.9

20T-9



VEH

VEH

VEH

VEH

VEH

ViEH

VEH

VEH

VieH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTeRING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

LIiGHTING CONDITION FOR

DAYS HRS MINS SECS

5 0 39
5 0 40
5 1L 26
5 1 26
5 2 38
5 2 38
5 3 24
5 3 25
5 4 37
5 4 37
5 5 <3

57.9

3.3

13.5°

44,8

55.0

50.3

i.1

30.3

4603

36.5

VEH 1

TIME SPENT IN REGIUN
DAYS HRS MINS SECS

0

1

12

45

12

45

12

45

35.9

10.7

54.7

10.2

10.2

55.4

10.7

35.2

10.1

50.2

€0T-9



VEH

VEH

VEH

VeH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTER ING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LIGHTING CONDITION FOR VEH 1

DAYS HRS MINS SECS

5 5 23
5 6 36
5 6 36
5 7 22
5 7 22
5 8 35
5 8 35
5 9 21
5 9 21
5 10 33
5 10 34

46.9

21.9

32.7

28.2°

42.8

18.7-

15.7

26.4

59.8

TIME SPENT .IN REGION
DAYS HRS MINS SECS

0

0

Q0

12

45

12

45

12

10.4

35.0

10.8

55.5

l4.6

25.6

10.3

10.7

33.4

©0T-9



ViH

ViH

VEH

VEH

VieH

VEH

VEH

VeH

VEH

VieH

i ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTEKING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LIGHTING CONDITIGN FOR VEH 1

DAYS HRS MINS SECS

5 11
5 11
5 L2
5 i2
5 13
5 13
5 14
5 14
5 15
5 15
5 i6

20

20

32

32

18

19

31

31

17

17

30

12.2

46.1

5669

57.6

6.1

32.3

42.17

41.2

51.8

16.8

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

0

45

1z

46

12

45

12

58.0

10.6

10.8

.7

26.2

10.4

58.5

10.6

GOT-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ViH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR UMBKA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LIGHTING CONDITIGN FOR VEH 1

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

0 0 0 13.9

5 le 30 30.7

5 . 17T 16 27.0

5 17 16 37.7

5 20 27 56.3

c 0 [¢] 10.6

5 21 14 17.3

90T-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

LIGHTING CONDITION FOR

DAYS HRS MINS SECS

5 22
5 . 22
5 23
5 23
6 0
6 0
6 1
6 1
6 2
6 2
6 3

26

26

12

13

25

25

Il

11

24

10

43.9

54.9

52.6

3.4

34.9

45.8

44.3

54.2

20.6

31.1

32.3

VEH 1

TIME SPENT IN REGION
DAYS HRS MINS SECS

0 1 1z
0 0 0
0 0 45
0 0 0
0 1 12
0 0 0
0 0 45
0 0 0
0 1 12
0 0 0
0 0 46

2606

11.0

57.7

10.8

31.5

10.8

58.5

26.4

10.6

LOT*9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LIGHTING CONDITION FOR VEH 1

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

0 0 0 10.5

0 1 12 26.1
6 4 23 8.9

0 0 (¢} 8.3
6 4 23 17.2

0 0 4o 1.2

6 6 22 10.3-

6 7 8 23.1

6 8 20 55.6

80T-9



VEH

VEH

VEH

Veh

VEH

ViEH

VEH

VEH

VEH

Vth

Ve

le APR 72

In LUNAR

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

eNTERING

ENTERING

LIGHTING CONDITIGN FUR VEH 1

PCl1 TO JET LAZ T2.1
UMBRA AT PHASE INITIATION
TIME SPENT IN REGION
DAYS HRS MINS SECS DAYS HRS MINS SECS

LUNAR PENUMBRA 6 9 6 52.5
0 0 0 10.4

SUNL IGHT 6 9 7 2.9
o 1 12 291

LUNAR PENUMBRA 6 10 19 32.0
0 0 0 10.8

LUNAR UMBRA 6 10 19 42.8
0 0 4o -8

LUNAR PENUMBRA 6 i1 5 43.6
0 0 0 15.8

SUNLIGHT 6 11 5 59.4
0 1 12 19.1

LUNAR PENUMBRA 6 12 18 18.5
0 0 0 10.3

LUNAR UMBRA 6 i2 18 28.8
0 0 4o 1.3

LUNAR PENUMBRA 6 13 4 30.2
0 0 0 10.8

SUNLIGHT 6 13 4 41.0
0 1 12 28.3

LUNAR PENUMBRA 6 14 17 9.3

i60T-9



VEH

VEH

VEH

VEH

ViH

VEH

VEH

ViH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBKA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LIGHTING CUNDITION FOR VEH 1

DAYS HRS MINS SECS

6 14
6 - 15
6 i5
6 1o
6 16
6 17
6 17
6 18
6 18
6 i9
6 19

17

15

16

14

14

19.6

15.5

26.1

54,3 °

21.1-

40.5

50.9

53.6

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

Q

0

45

12

46

12

46

10.3

55.9

10.6

28.2

10.9

14.5

19.4

10.4

10.8

OTT-9



VEH

VEH

ViEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTEKING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

LIGHTING CUNDITION FUR

DAYS HRS MINS 5ECS

6 20
6 . 20
6 <0
6 20
6 22
6 22
6 22
6 22
7 0
7 o]
7 & 0

13

i3

59

59

12

58

58

i1

11

57

31.3

33.7

38.7

49.5°

16.7

27.6

34.3-

42.8

13.1

17.1

VEH 1

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

1

12

46

i2

12

46

26.9

10.7

27.2

10.9

19.8

10.5

TTT-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

Vid

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTEKING

ENTERING

ENTERING

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LIGHTING CONDITIUN FOR VEH 1

DAYS HRS MINS SECS

T 0 57
7 2 9
7 2 9
7 2 56
7 2 56
7 4 8
7 4 8
7 4 54
7 4 55
7 6 1
7 6 7

27.9

44.6

58.2

13.0

39.2

50.2-

56.1

24.9

35.5

TIME SPENT IN REGION
DAYS HRS MINS SECS

0 0 0
0 1 12
0 0 0
0 0 46
0 0 0
0 1 12
0 0 0
0 0 46
0 0 4]
0 1 12
0 0 0

10.8

16.7

13.6

10.8

26.2

11.0

20.4

10.5

cIT-9



VEH

VEH

VEH

VEH

VEH

VeH

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA -

SUNLIGHT

&

LIGHTING CONDITION FUR VEH 1

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

0 0 46 5.2
i & 6 53 40.7

0 0 0 10.7

7 8 6 23.1°

7 8 52 25.8

0 0 0 10.9

ETT-9



VEH IN SUNLIGHT

VEH

VEH

VeH

VEH

VEH

vVeH

VEH

VEH

VEH

VEH

16 APR 72

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

JET TO PC2

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

7

10

10

10

10

12

iz

12

12

14

14

14

AT PHASE INITIATION

5

51

51

50

50

49

LAZ T72.1

DAYS HRS MINS SECS

4ot

15.4

19.9

28. 4

57.9

14.8

25.4

52.3

-8

LIGHTING CONDITION FOR VEH 1

TIME SPENT IN REGION
DAYS HRS MINS SECS

0 0 0
[¢) 0 46
0 0 0
0 1 12
0 0 0
0 0 46
0 0 0
0 1 12
0 0 0
0 0 46

8.5

29.6

10.7

10.6

26.9

HIT=9



VEH

ViH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LIGHTING CONDITION FOR VEH 1

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

0 0 0 11.0

7 14 49 19.6

1 18 0 56.2°

STT-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

eENTERING

ENTERING

i ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LIGHTING CONDITION FOR VEH 1

DAYS HRS MINS SECS

7 20
7 .20
7 21
7 21
7 22
7 22
7 23
7 23
8 0
8 0

45

46

58

58

44

45

57

57

43

43

57.4

30.0

43.6 -

50.7

1.7

33.0-

44.1

50.6

59.6

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

0

46

12

46

12

46

6.9

10.9

21.7

13.06

10.9

31.3

11.0

9TT-9



VEH IN SUNLIGHT

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

l6 APR 72

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

LIGHTING CONDITIGN FOR VEH 1

PC2 TO SBN

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

LAZ 72.1

AT PHASE INITIATION

DAYS HRS MINS SECS

8

1

56

56

42

42

55

55

41

41

54

54

40

21.9

32.6

39.5

50.2

18.4

27.0

33.2

44.2

16.1

27.1

35.0

TIME SPENT IN REGIUN
DAYS HRS MINS SECS

[} 0 0
0 0 46
0 0 0
0 1 12
0 0 0
0 0 46
0 0 ]
0 1 12
0 0 0
0 0 46

10.7

10.7

28.2

11l.1

31.9

il.0

LIT-9



VEH

ViEH

Vth

VEH

VEH

VEH

VEH

VeH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

i ENTERING

ENTERING

ENTERING

ENTERING

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LIGHTING CONDITION FOR VEH 1

TIME SPENT IN REGIUGN
DAYS HRS MINS SECS DAYS HRS MINS SECS

0 0 0 3.8

0 1 12 30.8

8 T 53 20.5

8 8 39 27.5"°

0 0 0 10.5

8 8 39 38.0

8 9 52 15.4-

8 10 38 2443

QTT-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTER ING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LIGHTING CUONDITIGN FOR

DAYS HRS MINS SECS

8 iz
8 . 12
8 i3
8 i3
8 14
8 14
8 15
8 15
8 16
8 16

37

37

49

50

36

36

48

49

35

35

47

15.8

26.7

57.8

17.7

26.2

51.9-

11.1

21.9

48.5

VEH 1

TIME SPENT IN KREGION
DAYS HRS MINS SECS

0

0

46

12

46

12

46

12

9.7

10.9

31.0

ii.1

25.7

10.8

10.7

26.6

6TT-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LIGHTING CONDITION FOR VEH 1

DAYS HRS MINS SECS

8 17
8 18
8 18
8 19
8 19
8 20
8 20
8 21
8 21
8 2
8 22

47

34

34

46

46

33

33

45

45

31

32

57.1

4.8

15.9

4602

57.2

10.3.

39.8

50.7

59.2

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

0

0

46

12

46

12

46

8.6

1l.1

30.3

11.0

10.0

29.4

11.0

10.5

021-9
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VEH ENTERING LUNAR PENUMBRA

VeH ENTERING LUNAR UMBRA

VEH ENTERING LUNAR PENUMBRA

VEH ENTERING SUNLIGHT

LIGHTING CONLITION FOR VEH 1

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS

8 23
8 . 23
9 0
9 0

44

44

30

31

0 1 12 20.2

29.9
0 0 0 15.8

45.7
0 0 46 8.4

54.1
0 0 0 11.0

5.1

12T -9
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LIGHTING CONDITION FOR VEH 1

l6 APR 72 SBN TO TEI LAZ 72.1
VEH IN SUNLIGHT AT PHASE INITIATION

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

VEH ENTERING LUNAR PENUMBRA 9 1L 45 34.7
0 0 0 9.2

VEH ENTERING LUNAR UMBRA 9 1 45 43.8
0 0 45 55.6

VEH ENTERING LUNAR PENUMBRA 9 2 31 39.4
0 0 0 11.2

VEH ENTERING SUNLIGHT 9 2 31 50.6
0 1 14 22.8

VEH ENTERING LUNAR PENUMBRA 9 3 46 13.4
0 0 0 10.9

VeH ENTERING LUNAR UMBRA 9 3 46 24.4
0 0 45 55.5

VEH ENTERING LUNAR PENUMBRA 9 4 32 19.8
0 0 0 11.1

VEH ENTERING SUNLIGHT 9 4 32 30.9
0 1 14 21.1

VEH ENTERING LUNAR PENUMBRA 9 5 46 52.0
0 0 0 11.1

VEH ENTERING LUNAR UMBRA 9 5 47 3.1

221~9



LIGHTING CONDITIUN FOR VEH 1
lo APR 72 TEI TO ENT LAZ 72.1

VEH IN LUNAR UMBRA AT PHASE INITIATION

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

VEH ENTERING LUNAR PENUMBRA 9 6 27 19.5

VeEH ENTERING SUNLIGHT 9 6 27 24.6

€219



TABLE 6-II.- MISSION SHADOW TIMELINE - Continued

(b) LM descent

16 APR 72 LM TRACKING FROM PDI TO LANDING  LAZ 72+l
VEH IN SUNL[GHT AT PHASE INITIATION

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

7eT-9



TABLE 6-II.- MISSION SHADOW TIMELINE - Concluded

(c) LM rendezvous

LIGHTING CUNJITICN FUR VEH 2

RENUEZVUUS RADAR TRACKING PRICR TGO TPI

VEH Liv PENUMBRA AT PHASE INLTIATICN
TIME SPENT IN REGIUN
Hko> MIND SECS | HRS Miin> >tlS
Vern W TEKING LUNAR UMBRA 17¢ 1 43.8

LIGHTING LuNUITIUGN FUR VEH 2
CUAST TU LST BRAKING GATE
VEH IN PENUMBRA AT PHASE INITIATIUN

TIME SPENT IN REGIUN
HRS MIN> >ECS HRS MINS SECS

VEH ENTERING SUNLIGHT 172 55 48.0

62 T-9
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