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ORBIT SELECTION AND DEFINITION

1. INTRODUCTION

This volume contains the quantitative orbit selection
results in the form of orbit selection data sheets, The orbit
selection procedure and a discussion of these results are
presented in Sectioms 2.5 and 5, respectively, of Volume I,
Orbit selections and reference data presented here are
organized by planet in the order Mars, Venus, Mercury and
Jupiter,

Individual observable measurement specifications
are summarized in Table 1 (this is identical to Table 4-1
of Volume I). The observables (and related sensor types) are
grouped into measurement families on the basis of specification
similarities., Using candidate orbit sizes and typical inter-‘f
planetary transfers, orbit selections are made for each ‘
measurement family as shown in Figure 1.

The specifications which are used to group individual
observables into measurement families are:

(a) minimum image size

(b) minimum image overlap

(c) amount of planet coverage

(d) solar elevation angle

{(e) coverage time

(£) image interval

(g) coverage interval,
The family measurement specifications are generated from the
individual specifications of observables in the family and
corresponding worth curves. Where small differences in
specifications occur the most stringent specification is used.
Larger differences in specifications,of course, eliminate the
observable from the family. Family specifications for Mars,
Venus, Mercury and Jupiter are presented in Tables 3, 7, 11
and 15, Esﬁpectivély.
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Typical interplanetary transfers provide planet
approach conditions from which selected orbits must be
established. Trajectory parameters of selected interplanetary
transfers are presented in Tables 4, 8, 12 and 16 for Mars,
Venus, Mercury and Jupiter. Orbit selections are limited to
a set of candidate orbit sizes which satisfied orbit constraints
established in preliminary analysis of the planet orbit
enrivonment, e.g., lifetime, radiation belts, maximum capture
impulse, etc. The candidate orbit sizes from which orbits
are chosen are listed in Tables 5, 9, 13 and 17 for Mars,

Venus, Mercury and Jupiter, respectively., For Mars and Jupiter
candidate orbit sizes are refined in the selection process to
match the image and overlap specifications of the measurement
family in question.

The means for relating a particular observable of
interest to its orbit selections are coordinated in Tables 2,

6, 10 and 14 for Mars, Venus, Mercury and Jupiter, respectively,
These are the first tables of each planet data block and can be
used as an index to the oébit data sheets. They contain all
combinations of measurement families, interplanetary transfers
and orbit selection data sheets for each observable/sensor type
combination given in Table 1. Suppose, for example, the reader
1s interested in visual imaging of local contacts on Mars.

This is observable number 4 in Table 1., Referring to Table 2
(see Mars data block) it is observed that this combination, i.e.,

observable: 4. contacts (local)
sensor type: e. visible

belong to measurement family number 21, The orbit selections
using approach conditions of the 1984 transfer selection
(Table 4) for this family are given in orbit selection data
sheet numbers 32 and 33, The other observables which are

members of the same family are:



7. Structure of Featurss (local),
10. Surface Topography (local),
13, Surface Appearance (local),
16. Variable Surface Appearance (local).
The measurement specifications for this family (No. 21) are pre-
sented in Table 3,

A completed sample orbit selection data sheet is pre-
sented in Figure 2. (This is the same example as presented in
Appendix A of Volume I). Each data sheet is consecutively numbered
beginning with the first Mars orbit selection and ending with the
last Jupiter selection. The data sheet heading contains the planet,
transfer opportunity year, measurement family number and candidate
orbit size number to which the orbit selection applies.

The first block of data are the family measurement
specifications: a) as required (e.g., see Table 3) and b) as
obtained by the orbit selected. The item 'Image Interval" indicates
the shortest time between images of the same area., This also is the
time needed for one longitudinal coverage of the planet. "Time for
% Coverage' is the shortest time 1n which the coverage can be
obtained under the lifetime, image size, and % overlap constraints.
The data block, Orbit Elements, lists the necessary orbit parameters
to fix size and orientation of the selected orbit. (The orbit
elements are given with respect to a planet-centered equatorial/
equinox reference system.) The 'final' orbit elements represent the

selected imaging orbit. When "intermediate' elements are given
ging g



ORBIT SELECTION DATA SHEET NO. 200

Mars (1984) FAMILY NO. 7

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (Km)...vsuivvoas
Minimum Image Overlap (%)........
Total Planet Coverage (h)...eseeev
Solar Elevation Range (deg)........
Image Interval.........;,..n.-.---
Time for % Coverage (days)....c....
Coverage Interval.......conevs0ana.
Dastribution..,.......

P R R R R ™ T
- ¥

ORBIT ELEMENTS: .
Eccentricity.... .
Periapse Alt., (km)....ccioevesesvan
Apoapse ALt. (km)....yvavuenons
Inelination (deg)........

(R R N N I I T B B B B BN B BN

LN ]

LN N A B

Ascending Node (deg)...:.,........f

Arg, of Periapse (deg),  veversores
SELECTION RATIONALE:

-

ORBIT NO, 6
Required Obtained
600 600
20 27.763
> 70 76.7
30-60 30-60 1
{ 2 hr 10 days
- 60 days
> 4fyr once/10 days
- -63° to 40° lat,
Final Intermediate
.4633 .9
425 425
6995 68,915
110 38
253.7 61.7
349.5 200

The location of the asymptotic approach direction with
respect to the solar-illupination area of interest makes
it necessary to use an off=periapse insertion maneuver into

an intermediate orbit.

A-plane chan

A ~ ge of 141° and eccentricity
adjustment establish.the final orbit for measurements.

The

final orbit is sun~synchtonous with periapse near the center

of the area of desired iilumination.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images..... ...
Measurement Orbit Frequency........
Orbit Period (hrs)......c.ooeevaenn.
Measurement Alt. Range (km)...... -
Max. Measurement Arc (deg)....cqeee
Max. Sensor on Time (min/orb)......
No. of Impulses (AV).....
Capture AV (km/S€C)......ceeasersees
Plane Change AV (km/sec) seevvssens
S1ze Adjustment AV (km/SecC)........
Total AV (km/s€C) . iiveinaivvaencres

PEr B S I B

MEASUREMENT ACHIEVEMENT:

5
every orbit
5.03
425 to 1014
-54.5 to 54.5
3.27
3
1.36 (5.5°)
46 (141°)
.57
2,39

1. The time between side-by-side images is equal to 5 orbit
periods or 50.3 hours. -The time between image repetitions

equals 10 days which is the time
of longitudinal coverage.

<

Figure 2.
7,_,

for one complete cycle

Orbit Data Sheet Example



an intermediate orbit is employed ta achieve the final orbit from
the selected approach conditions in a more optimal manner (less
total impulse) than could be accomplished with a single impulse.

Under the title Selection Rationale the conditions at
arrival are discussed. The sequence of maneuvers leading to the
final orbit are briefly described. When extended orbit durations
are required, an abstract of experiment achievement with orbit
duration is also provided.

Data related to the mission profile are presented in the
block of data labeled Orbit/Measurement Characteristics. "Orbits
to contiguous coverage' means the mumber of orbits lapsed between
overlapping images. For Mars this is equivalent to the numbe£
of orbits per day. ''Measurement orbit frequency', as the term implies,
is the rate (in terms of orbits) at which data is collected. The
"measurement altitude range' in effect specifies the limiting
altitudes (low and high) from which measurements must be made to
guarantee the 'obtained" coverage from the selected orbit. 'Measure-
ment arc' and "'sensor-on-time' are the maximum angular distance (in
terms of true anomaly) and time, respectively, during which the
sensor is collecting data during any single orbit pass.

The remaining orbit/measurement characteristics pertain
to impulse maneuvers used to achieve the final orbit. The
"number of impulses" is the number of major maneuvers (excluding
orbit trimming due to orbit determination and execution errors)
required to achieve the imaging orbit, "Capture AV" is the
initial impulse at closest approach to the planet to become captured

If an off-periapse insertion (OPI) is used the degree of orbit



apseline rotation accomplished is included in parentheses next to
the capture impulse magnitude. Plane changes are executed at
intermediate orbit apoapse and the amount of planar reotation
achieved is included in parentheses next to the impulse required.
Orbit size adjustments are changes in eccentricity performed at
periapse of the intermediate orbit,

Footnotes related to incomplete achievement of measure-
ment specifications are presented under the last heading of Measure-
ment Achievement.

The remainder of this volume contains four sections of
orbit selection sheets and related reference tables in the order

Mars, Venus, Mercury and Jupiter.
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Table 2
MARS OBSERVABLES, FAMILIES, AND ORBITS

| Observable Sénsor Family Orbit Data Sheet Nos. Other Family
No. Description Ref,. Type Number 1984 1988 Member Observables
s — ‘mm
1 Surface Elevations c Visible 8 13,14 56 3,6,9,12,15
e Visible Stereo 3 5,6 49,50 6,9
| g Radar 11 18,19,20 59, 60 3,6,9,12,21
i Radar Stereo 4 7,8,9 51,52 6,9
2 Layering c Visible 29 41 79 5
e Radar 31 43 81 5,8,11,14,20,23
g Multifreq. Radar 31 43 81 5,8,11,14,20,23
3 Contacts (Regional) e Visible 8 13,14 56 1,6,9,12,15
h Infrared 8 13,14 56 1,6,9,12,15
3 Infrared 5 10 53
1 Radar 11 18,19,20 59, 60 1,6,9,12,21
P Multiband 7 12 55 18,40
4 Contacts (local) e Visible 21 32,33 71 7,10,13,16
h Infrared 21 32,33 71 7,10,13,16
j Infrared 8 29 68
1 Radar 23 35 73 7,10,13,22,25
P Multiband 20 31 70 19,39
5 Contacts (Detailed) e Visible 30 42 80 8,11,14,17,20
h Infrared 30 42 80 8,11,14,17,20
j Infrared 27 39 77
1 Radar 31 43 81 2,8,11,14,20,23
P Multiband 29 41 79 2




Table 2 (Continued)

Observable Sensor Family Orbit Data Sheet Nos., Other Family
No. Description Ref. Type Number 1984 1988 Member Observables
6. Structure of Features e Visible 8 13,14 56 1,3,9,12,15
(Regional) e Visible Stereo 3 5,6 49,50 1,9
h Visible color 6 11 54 12,15
3 Radar 11 18,19,70 | 59,60 1,3,9,12,21
1 Radar Stereo 4 7,8,9 51,52 1,9
7. Structure of Features e Visible 21 32,33 71 4,10,13,16
(Local) e Visible Stereo 16 27 66 10
h Visible Color 19 30 69 13,16,39
i Radar 23 35 73 4,10,13,22,25
i Radar Stereo 17 28 67 10
8. Structure of Features c Vigible 30 42 80 5,11,14,17,20
(Detailed) e Visible Stereo 25 37 75 11,20
h Visible Color 28 40 78 14,17
i Radar 31 43 81 2,5,11,14,20,23
1 Radar Stereo 26 - 38 76 11,20
9. Surface Topography c Vigible 8 13,14 56 1,3,6,12,15
(Regional) e Visible Stereo 3 5,6 49,50 1,6
g Radar 11 18,19,20 | 59,60 1,3,6,12,21
i Radar Stereo 4 7,8,9 51,52 1,6
10. surface Topography c Visible 21 32,33 71 4,7,13,16
(Local) e Vigible Stereo 16 27 66 7
g Radar 23 35 73 4,7,13,22,25
i Radar Stereo 17 28 67 7

£T
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Table 2 (Continued)

Observable Sensor Family Orbit Data Sheet Nos. Other Family
No. Description Ref. Type Number 1984 1988 Member Observables|
e
11. Surface Topography c Visible 30 42 80 5,8,14,17,20
(Detailed) e Visible Stereo 25 37 75 8,20
g Radar 31 43 81 2,5,8,14,20,23
i Radar Stereo 26 38 76 8,20
12, Surface Appearance c Visible 8 13,14 56 1,3,6,9,15
(Regional) £ Visible Color 6 11 54 6,15
h Radar 11 18,19,20 59, 60 1,3,6,9,21
13.. | Surface Appearance c Visible 21 32,33 71 4,7,10,16
(Local) £ Visible color 19 30 69 7,16,39
h Radar 23 35 73 4,7,10,22,25
14, Surface Appearance c Visible 30 42 80 5,8,11,17,20
(Detailed)" £ Visible Color 28 40 78 8,17
h Radar 31 43 81 2,5,8,11,20,23
15. Variable Surface a Visible 8 13,14 56 1,3,6,9,12
Appearance (Regional)| b Visible Color 6 11 54 6,12
16. Variable Surface a Visible 21 32,33 7L 4,7,10,13
Appearance (Local) b Visible Color 19 30 69 7,13,39
17. Variable Surface a Visible 30 42 80 5,8,11,14,20
Appearance (Detailed)| b Visible Color 28 40 78 8,1
18, Surface Winds -
(Regional) b Visible 7 12 55 3,40
19. Surface Winds (Local) b Visgible 20 31 70 4,39




Table 2 (Continued)

Observable Sensor Family Orbit Data Sheet Nos, Other Family
No. Descraption Ref. Type Number 1984 1988 Member Observables
20. Topographic Changes c Visible 30 42 80 5,8,11,14,17
e Visible Stereo 25 37 75 8,11
g Radar 31 43 81 2,5,8,11,14,23
1 Radar Stereo 26 38 76 8,11 )
21. Surface Thermal
. . b IR 11 18,19,20 59, 60 1,3,6,9,12
fmomalies (Regional)| o | i 11 18,19.20 | 5960 1.3.6.9.12
g Multiband 11 18,19,20 59, 60 1,3,6,9,12
22. Surface Thermal b IR 23 35 73 4,7,10,13,25
Anomalies (Local) d Microwave 23 35 73 4,7,10,13,25
g Multiband 23 35 73 4,7,10,13,25
23. Surface Thermal b ir 31 43 31 2,5,8,11,14,20
Anomalies (Detailed) d Microwave 31 43 81 2,5,8,11,14,20
g Multiband 31 43 81 2,5,8,11,14,20
24. | Atmospheric Thermal a IR 2 3,4 48 26
Anomalies (Regional)|{ b Microwave 2 3,4 48 26
d Multiband 2 3,4 48 26
25, Atmospheric Thermal a IR 23 35 73 4,7,10,13,22
Anomalies (Detailed)| b, Microwave 23 35 73 4,7,10,13,22
d Multiband 23 35 73 4,7,10,13,22
26. Global Cloud Coverage a uv 1 1,2 47
b Visible (BW&Color 1 1,2 47
c IR 2 3,4 48 24
d IR 2 3,4 48 24
e Multiband 1 1,2 47

ST
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Table 2 (Continued)

l
Observable Sensor Family Orbit Data Sheet Nos. Other Family
No. Description Ref. Type Number 1984 1988 Member Observables
mm — 1
27, Convective Cells and a uv 9 15 57 29,33,41
Turbulence (Regional)] b Visible 9 15 57 29,33,41
c IR 12 21,22,23 61, 62 29,30,31,33
d IR 12 21,22,23 61, 62 29,30,31,33
28. Convective Cells and a v 22 34 72 34
Turbulence (Detailed)] b Visible 22 34 72 34
c IR 24 36 74 - 32,34
d IR 24 36 74 32,34
29 Cloud Formation a uv 9 15 57 27,33,41
b Visible (BW&Colox) 9 15 57 27,33,41
c IR 9 15 57 27,33,41
d iR 12 21,22,23 61, 62 27,30,31,33
£ Multiband 9 15 57 27,33,41
30 Precipitation Rate a Radar 12 21,22,23 61, 62 27,29,31,33
31. Thunderst .
J %gegggng’{?s a Passive RF 12 21,22,23 | 61,62 27,29, 30,33
32, Thunderstorms .
(Detailed) a Passive RF 24 36 74 28, 34
33. Cyclone Formations a Visible 9 15 57 27,29,41
(Regional) b IR 9 15 57 27,29,41
c IR 12 21,22,23 61, 62 27,29,30,31
d Multiband 9 15 57 27,29,41




Table 2 (Continued)

Observable Sensor Family Orbat Data Sheet Nos. Other Family
No. Description Ref. Type Number 1984 1988 Member Obpservables
34, Cyclone Formations a Visible 22 34 72 28
(Detailed) b IR 22 34 72 28
c iR 24 36 74 28,32
d Multiband 22 34 72 28
35. Surface to Atmosphere b Visible 14 25 64
Transfer d Visible Colorx 13 24 63
e IR 15 26 65
37. Auroras a Visible 10 16,17 58
b Visible Color 10 16,17 58
. a Visible 34 46 84
38. Animal Life b Visible Stereo 32 li¥4} 82
c Visible Color 33 45 83 -
4 Multiband 34 46 84
39. Plant Life a Visible 20 31 70 4,19
b Visible Color 19 30 69 7,13,16
c Multiband 20 31 70 4,19
40, Biochemical Systems a Multiband 7 12 55 3,18
41. Hydrocarbons b Multiband 9 15 57 27,29, 33

LT



TABLE 3
MEASUREMENT FAMILIES FOR MARS

Family Observable Sengor¥® Minimum Overlap Hinimum Solar Elev- Coverage Time for Image |Coverage
Kumber Number {g) Type{s) Image o) Coverage | ation Range bigtribution Coverage | IntervaiiInterval
S{ (%) (deg}
1 26 ur, v, M8 1000 29 70 Day Poles {1 day - 20/yr
2 24,26 IR,p, MB 1000 20 70 - Poles ! { 1 day - 20/yr
3 1,6,9 v 600 &0 70 70-85 - - - -
5 1,6,9 R 600 60 70 - - - - -
5 3 IR 600 20 0 79-90 - - - -
3 6,12,15 v 600 20 0 50-80 Mare, Poles ¢ 100 hr} { 1 day | D &fyr
7 3,18,40 MB,V 600 20 70 30-60 - - < Zhr > 4fyr
8 1,3,6,9,12,)5 | V,IR 600 20 70 15-30 Hare, Poles £ 100 hel I day | D 4fyr
9 27,29,33,41 UV, vV, MB 600 20 70 Day Equator, Poles - ¢ 15 minf > &4fyr
10 37 v 600 20 70 Night Poles - { 2 br > b4fyr
11 1,3,6,9,12,21 | R,MB,IR,u 600 20 10 - Equator, Poles - < 30 he | >2/yx
12 27,29,3¢,31,33 1 IR,R,RF 600 20 70 - Egquator, ag&gs, - { 2 win > ajfyr
13 35 v 100 20 70 50-80 Poles, Wave < 1 day - >4fyr
14 35 v 100 20 70 30-60 Poles, Wave < 1 day - > 4lyr
15 35 IR 100 20 70 - - { 1 day had -
16 7,10 v 100 60 1o 70-85 - - - S 4fyr
17 7,10 R 100 60 10 - - - - -
18 4 IR 100 20 19 70-90 - - - -
19 7,13,16,39 v 100 20 10 50-80 - ¢ 100k | ¢ 1 day > 4lye
20 4,19,29 V.MB 100 20 10 30-60 - - { 2 nfn >4y
21 4,7,10,13,16 V.IR 100 20 10 15~30 Maxe, Poles < 100 hr| { 1 day | > a&fyr
22 28,34 UV, V, 18, MB 100 20 10 Day - - {2 br > 1/day
23 %,7,10,13,22,25% R, IR,p, MB loo 20 10 - - - < 30 he | »2fyr
24 28,32,34 IR,RF 100 20 10 - - - < 2 win { > 1/day
25 8,11,20 v 05 60 3 70-85 - - - > 1/300kr
26 8,11,20 R 05 60 3 - - - - » 1/300hr
27 5 IR 05 20 3 70-90 - - - -
28 8,14,18 v [ 20 3 50-80 - { M0 hel < L oday | D 4fyr
29 2,5 V,MB 05 20 3 J0-60 A - - -
30 5,8,11,14,17,20] V, IR a5 20 3 15-30 -— < 100 hr| { 1 day >4fyr
31 2,5,8,11,14 R, IR p, o5 20 3 - - - 30 h 1/300k:
26,43 " < sone |2 i
32 38 v 03 &0 - 70-85 Mare, Poles, Mount- - ¢ 1 min —
33 a8 v 03 - - 50-80 Mare,Poles,Magni-|  — { lmn| =
34 38 V,HB 03 - - 30-60 Mare,Poles,Hount~ - < 1 aln -
akns
* Sensor Type Definitions are uv Ultyaviolet
v Visible
IR Infrared
13 Microwave
R Radar
RF Radio Frequency

Multf-band
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TABLE 4

MARS INTERPLANETARY TRANSFER SELECTIONS

Launch Date . . . . . . . . . . . v . v . .. . January 1, 1984
Flight Time . . . . . . . . . . . . . . . . . . .. 286 days (Type 1I)

Declination of Departure Asymptote (Ecliptic Plane) . . . . . . 9.9 deg

Departure Hyperbolic Excess Speed . . . . . . . . . . . . . 3.33 km/sec
Arrival Hyperbolic Excess Speed . . . . ., . . . . . . . . 3.62 km/sec
Total Hyperbolic Excess Speed . . . . . ., . . .. . .. .. 6.95 km/sec
Declination of Arrival Asymptote (Mars Equatorial Plane), . =-32.9 deg
Earth/Sun Separation Angle at Arrival . . . . . . . . . . . 44.2 deg
Communication Distance at Arrival . . . . . . . . . . . . . . . 1.25 AU
Days to Earth/Mars Conjunction After Arrival . . . . . . . . 278 days

Mars Arrival Season (Northern Hemisphere) . . . . . . . . . . Late Fall

July 9, 1988

193 days (TIype I)
13.1 deg

3.42 km/sec

2.68 km/sec

6.10 km/sec

3.57 deg

40.3 deg

1.14 AU

255 days

Late Winter



"TABLE 5

MARS CANDIDATE ORBIT SIZES

Orbit Orbits Eccen- Periapse* Maximum Orbit Average®*
No., Per Mars tricity Altitude Altitude Period Capture AV
Day (n) (krn) Ratio,h/hp (hrs) (km/sec)
1 10 . 0000 1025 0.0 2.46 2,205
2 9 . 1622 580 3.6 2,74 1.979
3 8 .2362 525 5.6 3.08 1.870
4 7 .3075 490 8.0 3.52 1.765
5 6 . 3800 460 11.2 4.10 1.661
6 5 4538 440 15.4 4,92 1.558
7 4 .5318 420 21.6 6.16 1.450
8 3 . 6155 400 31.3 8.21 1.337
9 2 .7081 380 49.0 12.31 1.215
10 1 . 8174 355 95.2 24.62 1.075

*Periapse altitude corresponds to 50-yr. lifetime orbits

#%Capture AV Based on a Surveyed Average Hyperbolic Approach
Speed, VHP = 2.98 km/sec.
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ORBIT SELECTION DATA SHEET NO, 1

Mars (1984) FAMILY No. 1 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)..... ces 1000 1000
Minimum Image Overlap (%)....... 20 31.5
Total Planet Coverage (%)....... > 70 9.6
Solar Elevation Range (deg)..... day 0-15
Image Interval.................. - 3 days
Time for % Coverage (days)...... < 1 day 3 days
Coverage Interval............... 20/yr 3 days
Distribution......covuueveneanns poles 71°S to 71°N lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity..... fe e sier e 0
Periapse Alt., (km)....... et 931
Apoapse Alt, (km).....vcuvvuvins . 931
Inclination (deg)......... cevees 71
Ascending Node {(deg)...eeeeevess 123.7
Arg., of Periapse (deg)..... ceve. 151.5

SELECTION RATIONALE:

The selection was made with emphasis on maximum planet
coverage in daylight, A circular orbit was chosen because of
the off-center location of periapse for this orbit orientation,
The latitudes of coverage extend from +71° to -71° with very
slight coverage redundancy near the South Pole.

ORBRIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImageS..... 10
Measurement Qrbit Frequency..... every orbit
Orbit Period (hXsS)...vviivierons 2.38
Measurement Alt. Range (km)..... 931
Max., Measurement Arc (deg)...... 180
Max. Sensor on Time (min%orb)... 71.4
No. of Impulses (AV)......vevens 1
Capture AV (Kkm/SEC)..ivivvvssans 2.59
Plane Change AV (km/seC).....v.. -
Size Adjustment AV (km/sec)..... -
Total AV (Km/S€C) .. v rvanees 2.59
MEASUREMENT ACHIEVEMENT:
1. In maximizing the daylight coverage a 71° inclination
was selected so that it was not possible to cover the
poles.
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ORBIT SELECTION DATA SHEET NO, 2

Mars (1984) FAMILY NO. 1

GROUP MEASUREMENT SPECIFICATIONS:

Minimum Image Size (km)......e0e0s.
Minimum Image Overlap (%) ..........
Total Planet Coverage (%)...... coea
Solar Elevation Range (deg)........

Image Interval.....,... Ceaeeenes vres
Time for % Coverage (days).........
Coverage Interval..........covveenes

Distribution.,....

ORBIT ELEMENTS:
Eccentricity......
Periapse Alt.

Apoapse Alt., (km)...........

Inclination {deg) .....vviiininnnn.
Ascending Node (deg) .....covevenenn
Arg, of Periapse (deg)....coveeines

SELECTION RATIONALE:

L I A I I A A B I BRI I I ]

(km)osinollonluol--o-

ORBIT NO, 6
Required Obtained
1000 1000
20 26.8
> 70 57.81
day 0-20
- 6 days
<1l da 6 days
20/yr 6 days
poles S. hemisphere
Final Intermediate
.3971
440
5473
90
303
265

The selection was made emphasizing the region rather than

the amount of coverage

the planet is covered

ORBIT/MEASUREMENT CHARACTERISTICS:

All of the southern hemisphere is covered.
The periapse is almost at the South Pole.

Only about half of

Orbits to Contiguous ImagesS........ 5
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)....... veeowsssesr 4,25
Measurement Alt. Range (km)........ 440 to 2568
Max. Measurement Arc (deg)......... -75 to 105
Max. Sensor on Time (min/orb)...... 65.4
No. of Impulses (AV)...vvevuseneens 1
Capture AV (Km/S€C)....iveuvuurvanss 2.00
Plane Change AV (km/sec)......v.... —
Size Adjustment AV (km/sec)........ —
Total AV (km/Sec) cv.iuvveeeesreenases 2.00

MEASUREMENT ACHIEVEMENT:

1. The necessary % coverage cannot be obtained because of
lighting and orbit altitude constraints,

2. It is possible to cover only one pole at a time in

daylight.
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ORBIT SELECTION DATA SHEET NO, 3

Mars (1984) FAMILY NO. 2 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)..vieiervoas 1000 1000
Minimum Image Overlap (%) .e.vvieeen 20 31.5
Total Planet Coverage (%) ..eeeceesns > 70 100
Solar Elevation Range (deg)........ - 0-20
Image Interval.. . veee v vsnreneneros -~ 3 days
Time for % Coverage (days)......... < 1 day 3 days
Coverage Interval.......ceoueenn e 20/yr 3 days
Distribution........... veesesesev.. poles global
ORBIT ELEMENTS: Final Intermediate
Eccentricity. oo iinviannvevavrrnans 0
Periapse Alt. (Km).ssceverenvannons 931
Apoapse ALt., (km).esveservennaanease ° 931
Inclination (deg)..covveevrrrarnnve 90
Ascending Node (deg)..... Ceea e saan 316 6
Arg, of Periapse (deg)....... P 265

SELECTION RATIONALE:

100% coverage of the planet's surface can be obtained with
a circular polar orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous ImagesS........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (RrS)..vceecrsoncnases 1.19

Measurement Alt. Range (km)........ 931
Max, Measurement Arc (deg)......... 180
Max, Sensor on Time (min

orb)‘l'.‘l 71!4
No, of Impulses (AV)...evvicanennss 1
Capture AV (Km/SeC)...cvvvraseseans 2.59
Plane Change AV (km/seC)...cosucers -
Size Adjustment AV (km/sec)........ —
Total AV (Km/SEC) svveosrvassnnaanss 2.59

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO. 4

Mars (1984) FAMILY NO. 2 ORBIT NO. 6
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).....e0uu. - 1000 1000
Minimum Image Overlap (%) ..svveeenn 20 26.8
Total Planet Coverage (%)..eeevauss > 70 71
Solar Elevation Range (deg)........ - 0-20
Image Interval, ... .iciisra0ess vaes - 6 days
Time for % Coverage (days)......... < 1l day 6 days
Coverage Interval........... ceeeeen 20/yr 6 days .
Distribution......iviiveerrionaenns poles 25° to -90°
ORBIT ELEMENTS: Final Intermediate
Eccentricity......... ceresearraenes 3671
Periapse Alt, (Km)....0oveoenvsaeonn 440
ApD&lpSEAlt. (km)aoa.ca.p-n'canucuo 5473
Inclination (deg)......... bessnaan 90
Ascending Node (deg)......veccvseuv 316.6

Arg. of Periapse (deg)....c.ocveuun 265
SELECTION RATIONALE:

Using an elliptical polar orbit 707% of the planet surface
can be covered between altitudes of 440 and 2749 km. The coverage
emphasis is at the South Pole because of the location of periapse.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 5 .
Measurement Orbit Frequency........ every orbit
Orbit Period (hrsS)..veevererras vees 4,25
Measurement Alt. Range (km)........ 440 to 2749
Max. Measurement Arc {(deg)......ev. 6 5 to 120.5
Max. Sensor on Time (min/orb)...... 51.6

No. of Impulses (AV)..... eereareas 1

Capture AV (km/S€C)..i.ceesvnvronns 2.00

Plane Change AV (km/sec)........... —
Size Adjustment AV (km/sec)........ 5 00
Total AV (km/S€C) .i.veunesvecosccns .

MEASUREMENT ACHIEVEMENT:

1. Only one pole can be covered because of altitude
constraints.
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Mars

GROUP

ORBIT

ORBIT SELECTION DATA SHEET NO. 5

(1984) FAMILY NO. 3
MEASUREMENT SPECIFICATIONS; Required
Minimum Image Size (Km)..:voviuuen. 600
Minimum Image Overlap (%).......... 60.
Total Planet Coverage (%)...ur.cua.. > 70
Solar Elevation Range (deg)........ 70-85
Image Interval, ... .veveesnennnesins -
Time for 7 Coverage (days)......... -
Coverage Interval...cevvvivsernnses -
DlstribUtion‘..llil'll.l.ll‘.l.l‘l‘ -
ELEMENTS: Final
Eccentricity.... . iiiiiieiinnnenans 0
Periapse Alt. (km)......v 00uuunnenn 994
Apoapse Alt, (km)........ Ceerresaen 994
Inclination (deg)........ Cerer e 94.93
Ascending Node (deg) .......c.o0usn 58.01

Arg. of Periapse (deg)....civeveeues 2245

SELECTION RATIONALE:

hemisphere during the first 55 days of the missiom.

ORBIT NO, 1

Obtained
o
361
70-85
9 days
55 days
9 days
8. equatorial
region

Intermediate

0.9
994
79,726
51

349
252

The final orbit was selected to be a circular sun synchronous
orbit so that maximum coverage could be obtained in the southern

If additional

coverage in the northern hemisphere is desired, there would be a

60 day wait after the initial (36%) coverage.

coverage could be obtained.

ORBIT/MEASUREMENT CHARACTERISTILCS:

MEASUREMENT ACHIEVEMENT:

1.

In 418 days, 70%

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs).sseerevsnsanores 2.44
Measurement Alt. Range (km)...... .o 994
Max, Measurement Arc (deg) ceee 38
Max. Sensor on Time (min%orb)...... 15.4
No. of Impulses (AV)..ieevecsncenns 3
Capture AV (km/8eC) . tevvrsvinenen .. 1.403 .
Plane Change AV (km/sec)........... L2746 (746°)
Size Adjustment AV (km/sec)........ L1.186
Total AV (Km/Sec) v sveveveascansses. 2.863

Because the area within the proper sclar elevation limits

is small, only 36% of the planet surface can be covered in
the southern hemisphere, that is during the f}rst ?5 days
of the mission, 418 days are required to obtain 70% coverage.
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Mars

GROUP

ORBIT

ORBIT SELECTION DATA SHEET NO, 6

(1984) FAMILY NO. 3 ORBIT NO, 7
MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km)............ 600 600
Minimum Image Overlap (%).......... 60 671
Total Planet Coverage (%).......... > 70 27
Solar Elevation Range (deg)........ 70-85 70-85
Image Interval........ e ressanre s - 27 days
Time for % Coverage (days)......... - 55 days
Coverage Interval.......cvvveveeras - 27 days
DlStrlbutiOD --------- LR AN I I R I B R A ] — "].Goto -480
ELEMENTS: Final Intermediate
Fecentricity..i e nnenn, e s enes
Periapse Alt. (km)..... Cerasesseans '5236 463
Apoapse Alt, (km)......... cevaae - 9175 68,440
Inclination (deg)........... erreees 119,75 35§
Ascending Node (deg)...... ceieaaees 79 .98 20.5
Arg. of Periapse (deg)....ccvaivases 207 9298

SELECTION RATIONALE:

A sun synchronous orbit is selected to maximize the coverage,

Maximum coverage 1n the southern hemisphere 1s obtained in 55 days.
After a 55 day wait, additional coverage can be obtained in the
northern hemisphere 70% of the planet can be covered in about
420 days.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 4
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ cereesaae 6.21
Measurement Alt. Range (km)....... . 400 to 580
Max., Measurement Arc (deﬁ)......... -15 to 14.5
Max. Sensor on Time (min/orb)...... 7.6

No. of Impulses (AV)...... Cerereeas 3
Capture AV (km/sec).....veuuunn. oo 1.342

Plane Change AV (km/sec)........... .345 (90°)
Size Adjustment AV (km/sec)...... - 572

Total AV (km/seC).v.ierinevaneersnees 2 259

MEASUREMENT ACHIEVEMENT:

1.

Because the area within the proper solar elevation limits
is small, only 27% of the planet surface can be covered in
the southern hemisphere during the first 55 days of the
mission. 70% coverage could be obtained in about 420 days.
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ORBIT SELECTION DATA SHEET NO, 7

Mars (1984) FAMILY NO. 4

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)........
Minimum Image Overlap (%) .ceceeenes
Total Planet Coverage (%4)....ccvvn.
Solar Elevation Range (deg)........

Image Interval...... P eeeaes e ra e
Time for % Coverage (days).........
Coverage Intexrval...ivoieenrvaesosn
Distribution....oiivevivennionsnnas

ORBIT ELEMENTS:
Eccentricity.svivivinonana, cessenee
Periapse Alt. (km).,.ceiernnnaaesns
Apoapse AlLt, (Km)....covunurernanes
Inclination (deg) ... vovvvsresnvons
Ascending Node (deg)...... viaesaans
Arg, of Periapse (deg)....cveuveees

SELECTION RATIONALE:

Required
600
60
> 70

Final

994
994
90
316.6
264

ORBIT NO. 1

Obtained
600
61
100
0-20
9 days
9 days
9 days
global

Intermediate

Because there is nmo solar elevation constraint, a circular
polar orbit wes selected. This orbit gives the required coverage
in the shortest amount of time under the lifetime, image size and

% overlap constraints,

ORBLIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........

Measurement Orbit Frequency........ gyery orbit

Orbit Period (ArS)..iceresasrcaonas
Measurement Alt. Range (km)........
Max. Measurement Arc (deg).........
Max. Sensor on Time (min/orb)......
No. of Tmpulses (AV)...ecvuenroeens
Capture AV (Km/8€C)...cevvvaarvoans
Plane Change AV (km/sec).......ccvss
Size Adjustment AV (km/sec).cceuenes
Total AV (Kkm/S€C) .i.vvesevaasaasnns

MEASUREMENT ACHIEVEMENT:
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2.44
994
180

73.2

1
2.589

2.589



ORBIT SELECTION DATA SHEET NO. 8

Mars (1984) FAMILY NO. 4 ORBIT NO. 6
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 600 600
Minimum Image Overlap (%) ......0v.. 60 60
Total Planet Coverage (%) ......... . > 70 70.7
Solar Elevation Range (deg)........ — —
Image Interval.......... s eaeaeaares — 18 days
Time for % Coverage (days)....... ‘e - 18 days
Coverage Interval....... eraevan caen — 18 days
Distribution...... PN - 45°S to 45°N lat,
ORBIT ELEMENTS: Final Intermediate
Fecentricity. .o ierivniiroasennans 4601
Periapse ALt., (Km).. veviveonsanens 425
Apoapse Alt, (km)...... Ceeeriaarenn 6910
Inclination (deg)...vvvvvivronnnnns 45
Ascending Node (deg).......... R 96.2
Arg., of Periapse (deg).......... ... 168.5

SELECTION RATIONALE:

There is no solar elevation constraint. An orbit with a
45° 1nclination satisfies the 7 coverage requirement. For this
orbit, the periapse is close to the equator. The ascending node
was selected s0 as to minimize insertion occulation, but even
so, Canopus occulation occurs just before periapse.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 5
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......... Ceersanse 4 98
Measurement Alt. Range (km)........ 425 to 2607
Max. Measurement Arc (deg)......c.. -81 to 99
Max. Sensor on Time (min%

OEb) v vvess 66.3
No. of Impulses (AV)........ cereeen 1
Capture AV (km/seC).......eveeeeess 1.913
Plane Change AV (km/sec)......vcens —
Size Adjustment AV (km/sec)........ -
Total AV (km/sec)..cuvvennans veaeese 1,913

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO.9

Mars (1984 ) FAMILY NO. 4 ORBIT NO. ¢
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)...vvvvenvnn 600 600
Minimum Image Overlap (%) .......... 60 60
Total Planet Coverage (%) ...evveun. > 70 70.9
Solar Elevation Range (deg)........ - ~—
Image Interval........visvineennnn. - < 25 hours
Time for % Coverage (days)......... - 126 days
Coverage Intexrval.......vevevveeoss — —
Distribution....iviveiieeenreeanans - -84° to 25° 1lat.
ORBIT ELEMENTS: Final Intermediate
Becentricity....vviniiinninenrossnas 4601
Periapse ALt, (km)....¢cievvuvuuees. " 495
Apoapse ALt, (Km).....vevvenreconas 6910
Inclination (deg)...cicvvvvveocnvvas 90
Ascending Node (deg)..... vevesorsas  316.6

Arg., of Periapse (deg)....civvuenns 264
SELECTION RATIONALE:

There is mo solar elevation constraint. An orbit with a
90° inclination maximizes the latitude coverage, plus the periapse
regression rate, (& = <925 deg/day). Measurements are made at
periapse only. Periapse moves 16.640 in latitude during one
longitude coverage cycle of 18 days.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ 5
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs).....cosveveeesse 4,98

Measurement Alt. Range (km)........ 425
Max. Measurement Arc (deg)......... ~.462 to .462
Max. Sensor on Time (min/orb)...... .252
No. of Impulses (AV)..... ceiereeanns 1
Capture AV (km/sec)....... eeeessees 1.913

Plane Change AV (km/SeC)....cvevevs
Size Adjustment AV (km/sec)........ -
Total AV (km/sec) . .vvvevuseesensss 1.913

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO. 10

Mars (1984) FAMILY NO. 5

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)......e00.n
Minimum Image Overlap (%)....
Total Planet Coverage (%) ...e0..

Image Interval.....coveinannes
Time for % Coverage (days)..
Coverage Interval.......coveeeeass
Daistribution...........

ORBIT ELEMENTS:

Eccentricity.........
Periapse Alt. (km).,
Apoapse Alt,
Inclination (deg)... ... .
Ascending Node (deg)

Arg., of Periapse (deg)....

8 NG LES A

SELECTION RATIONALE:

Solar Elevation Range (deg).....::.

LI B I I I

(km)nalbosrCOQOROOCCUD

LU I

Required
. 600

Final

969
969
95.9
54 9
257 5

ORBIT NO, 1

Obtained

602
30.
35!
70-90
5 days
59 4 days
5 days
0° to 44°8 1lat,

Intermediate
.9
969
79,251
76
325
262.5

To maximize the latitude coverage in the area having the
desired sun elevation angles, a circular, highly inclined sun

synchronous orbit is selected.
subsolar point.
in the southern hemisphere is obtained

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images.......
Measurement Orbit Frequency.......
Orbit Period (hrs)....
Measurement Alt. Range (km).....
Max. Measurement Arc (deg)...
Max. Sensor on Time (min/orb).....

No. of Impulses (AV)....coeeevnrosns

Capture AV (km/sec)...csvvess

Plane Change AV (km/SeC)....ovesees
Si1ze Adjustment AV (km/sec)........
Total AV (Km/S€C).ieevrvrvecersssns

MEASUREMENT ACHIEVEMENT:

1. Only 35% of the planet surface can be

- 0 0B

. 10

. every orbit
. 2.41
. 969
40
. 16.1
3
. 1.40

.33
1.19
2.92

(92°)

The orbit passes close to the
Within 59 4 days maximum latitude coverage possible

covered under the

proper illumination constraints while the sum is in the

southern hemisphere.
would require about 420 days.
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ORBIT SELECTION DATA SHEET NO. 11

Mars (1984 ) . FAMILY NO. 6 ORBIT NO, 6

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KM).suivevvornas 600 600
Minimum Image Overlap (%) ..eorvounee 20 27.84
Total Planet Coverage (%).....00v.. = 70 57.9
Solar Elevation Range {(deg)........ 50-80 50-80
Image Interval....,....-;.....-.s--<1daY 10 daYS
Time for % Coverage (days)......... < 100 bhrs 10 days
Coverage Interval.......veeeveesss. = &/yr 10 days2
Distribution........ DODRRIRN ...... Mare ,poles -59° to 17.5° lat’

ORBIT ELEMENTS: Final Intermediate
Eccentricity.siviiiisesnensoiovrenes 4633 .9
Periapse Alt. (km)..... Cireers e 425 425
Apoapse Alt, (km)....... teesssseses 6955 68,915
Inclination (deg)............ ceeaes 90 33.5
Ascending Node (deg)...cvievesssens 67 38
Arg., of Periapse (deg)....c.vevvses 197 212.5

SELECTION RATIONALE:

An elliptical polar orbit was used to

obtain coverage of 58%

of the planet surface in 10 days. The orbit is selected so that it
is tangent to the area having > 80° solar illumination after 10 days.

Periapse is located near the center of the

area having the proper

solar illumination so that it is possible to use an elliptical orbit.

-

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency.......
Orbit Period (hrs)........ ves
Measurement Alt. Range (km)........
Max, Measurement Arc (deg).....ess
Max. Sensor on Time (min%orb)......
No. of Impulses (AV)..ivavsvareorss
Capture AV (km/SeC).vivroeannsioins
Plane Change AV (km/sec).....oieavs
Size Adjustment AV (km/SeC)..c..s. e
Total AV (km/SeC) .viveerveanassesos

LR R )

MEASUREMENT ACHIEVEMENT:

1. Only 58% coverage is possible since or

2.  Amount of coverage decreases with each
of 10 days.

3., Maximum solar elevation at poles is on
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5
every orbit
5.03
425 to 952
~25 to 40
18.4
3
1.342
247 (61°)
. 567
2,156

bit is not sun synchronous.
coverage cycle

ly 25 degrees.



ORBIT SELECTION DATA SHEET NO, 12

Mars (1984) FAMILY NO, 7 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).....oveesvee 600 600
Minimum Image Overlap (%) . .coevenn 20 30.6
Total Planet Coverage (%)..... ceeas > 70 77.5
Spolar Elevation Range (deg)....ee.. 30-60 30-60
Image Interval.......... sessesarane < 2 hr 5 days
Time for % Coverage (days)....... e - 5 days
Coverage Interval.......ceceeeese.. = 4/yr 5 days
Distribution......... G hcesesraaaaas - -74° to 36° lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity..... Ceeeserasasnres e 0 .9
Periapse ALt. (Km)....vevvacerarass 969 969
Apoapse Alt, (km)........ cersereaas 969 79,251
Inclination {(deg)...ivvesrnerarsass 94 .8 114.5
Ascending Node (deg)..... P . 260 306
Arg. of Periapse (deg)............. 254 236.5

SELECTION RATIONALE:

The combination of lighting constraints and 70% coverage
requirement require a near polar orbit. The possible positions
of periapse preclude elliptical orbits due to a large planet
change or a large measurement altitude range. The circular orbit
selected is sun synchronous so that measurements can be continued
beyond the 5 days necessary for the first coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (ArS)..vieereveranatnsn 2.48
Measurement Alt. Range (km)....... . 969

Max. Measurement Arc (deg)..... ceee 30 to 109
Max. Sensor on T%me)(min orb)...... 31.7

No. of Impulses (AV)....covvaurvans

Capture AV (km/sec)......... veeaess 1.400 .
Plane Change AV (km/sec)........... _-183 (48°)

Size Adjustment AV (km/sec)........ 1.190
Total AV (Km/SEC) .vsesroescsanannas 2775

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO. 13

Mars (1984) FAMILY NO. 8 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......0.0... 600 600
Minimum Image Overlap (%).......... 20 30.6
Total Planet Coverage (%) .......,.. > 70 67
Solar Elevation Range (deg)........ 15-30 15-30
Image Interval......vvvesenenuneres < 1 day 5 days
Time for % Coverage (days)......... < 100 hrs 40 days 1
Coverage Interval........vuvevvene. > &/yr twice/Martian yr.
Distribution........... . e0v0vvv... Mare /poles S pole, Mare
ORBIT ELEMENTS: Final Intermediate
Eccentricity. .o iiineeinrnnnnnnnes 0
Periapse Alt, (km)....vivvenvsennse 969
Apoapse Alt. (km)....... te e e e e 969
Inclination (deg)...... s eenareens 90
Ascending Node (deg).....ce0nvun. .. 316.6
Arg. of Periapse (deg)....vivevunns 265

SELECTION RATIONALE:

The combination of solar elevation constraints and the
location of the VHP vector, precludes the use of elliptical
orbits. A polar circular orbit falls within the proper solar
elevation limits at the S. pole at the start of the mission. The
coverage then progresses north due to the motion of the Sun. 70%

of the planet is covered in approximately 40 days with final coverage
occurring at + 20° latitude.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrsS)...i.vveineveossne 2.41
Measurement Alt. Range (km).,....... 969

Max. Measurement Arc (de%)......... -29.5 to0 54 5
Max. Sensor on Time (min/orb)...... 33.7
No. of Tmpulses (AV)...vvvrervnesse 1
Capture AV (km/Se€C)...vviyocanneans 2.59
Plane Change AV (km/seC)., veerceces -
Size Adjustment AV (km/sec)...... . —
TOtalAv (km/SEC).Il.'.l.!lll..."' 2.59

MEASUREMENT ACHIEVEMENT:

1. 40 days are required to ohtain the 67% coverage, as the
coverage depends upon the motion of the Sun.
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ORBIT SELECTION DATA SHEET NO, 14

Mars (1984 ) FAMILY NO. 8 ORBIT NO, 1

GRQUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 600 600
Minimum Image Overlap (%4).......... 20 30.56
Total Planet Coverage (%)....ccvuen > 70 74
Solar Elevation Range (deg)........ 15-30 15-30
Image Interval........ci50000000:0y < 1 day 5 days
Time for % Coverage (days)......... < 100 hrs 5 days
Coverage Interval.......... cvvsaves > bfyr 5 days
Distribution.....ovveiiesnerensanns Mare/poles -85° to 29° 1lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity...ovieiavrsncoans iee e 0 .9
Periapse Alt., (Km)..,.ceevoneesarsns 969 969
Apoapse Alt, (Km)....eavesnvennans . 969 79,251
Inclination (deg).......... Ceeeane 94 .8 93
Ascending Node (deg)......cevevevve. 292.5 312
Arg. of Periapse (deg)...caevue.. . 263 264

SELECTION RATIONALE:

Using an intermediate orbit and a plane change it is
possible to obtain a sun synchronous orbit which provides
the 70% coverage in 5 days.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ evyery orbit
Orbit Period (hrs)........ vesenenes 241
Measurement Alt. Range (km)........ 969

Max. Measurement Arc (de%)......... 6.5 to 119
Max. Sensor on Time (min/orb)...... 45,2

No. of Impulses (AV)..civisecnseoons 3
Capture AV (km/sec)....cveevaevesee 1,400
Plane Change AV (km/sec).....o..c0e  .083(21°)
Size Adjustment AV (km/sec)........ 1.190
Total AV (km/S€C)....veervesvaasses 2,673

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 15

Mars  (1984) FAMILY NO. 9 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).vusuvuweoos. 600 600
Minimum Image Overlap (%).......... 20 30.6
Total Planet Coverage (%) .eueveues.. > 70 67
Solar Elevation Range (deg)........ day day
Image Interval........vis00vvsnese. < 15 min 5 days
Time for % Coverage (days)......... - 12 days
Coverage Interval, .. vseeeeesenions 4/yr 5 days
Distribution.......................equator,poles S. pole, equator
ORBIT ELEMENTS: Final Intermediate
Eccentricity.o v it nnennnns 0
Periapse Alt., (Km).,.eoeevesesasesn 969
Apoapse Alt, (Km).,iveovrevsvenvars 969
Inclination (deg).....ccvvveneerrens 90
Ascending Node (deg)....cee0vvus.s. 316.6
Arg. of Periapse (deg)....cevvvrns, 265

SELECTION RATIONALE:

A circular orbit was selected to give broad coverage at

constant altitude. The periapse is not suitably located for
elliptical orbits. The North pole is mot exposed to sunlight
until 220 days after orbit insertion.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ A ]
Measurement Alt, Range (km)........ 969
Max. Measurement Arc (de%)......... 110
Max. Sensor on Time (min/orb)...... A
No. of Impulses (AV)..eerervovoarens 1

Capture AV (km/SeC)...vvvesenseaass  2.59
Plane Change AV (km/S€C)cerevrersvs -
Size Adjustment AV (km/sec)........ —_
Total AV (km/S€C)u.cveervsncavessss 2.59

MEASUREMENT ACHIEVEMENT:

1.

Only one pole is exposed to sunlight at a time.
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ORBIT SELECTION DATA SHEET NO, j4

Mars (1984) FAMILY NO. 10 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).....e0vee... 600 600
Minimum Image Overlap (%) ......0... 20 30.6
Total Planet Coverage {(%)....... e > 70 96
Solar Elevation Range (deg)........ night night
Image Interval.......oev300s0000:0. < 2 hr 2> days
Time for % Coverage (days)......... — -
Coverage Interval.......vicevueevee > &/yr 5 days
Distributlon....veevernesennnacases poles all but S. pole1

ORBIT ELEMENTS: Final Intermediate
Eccentricity.ciinincinernnasonoanans 0 .9
Periapse Alt. (Kkm).,..veesnnvsoasnn 969 969
Apoapse Alt, (km}....ervveavens cene 969 79,251
Inclination (deg).v.iveveenenns ceees 94 83 126
Ascending Node (deg)......co0sue... 288.47 287.5
Arg. of Periapse (deg)...ccevuvuauss 251 255

SELECTION RATIONALE:

The coverage required is the night coverage of the area near
the poles. A near polar sun-synchronous, circular orbit is selected
to give maximum area coverage about the North Pole. Continued
coverage 1s available in maximum darkness ,however the South Pole
does not enter darkness until 220 days after orbit insertion.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)....... b hsere e 2.41
Measurement Alt. Range (km)........ 969
Max. Measurement Arc (de%)......... 70°
Max., Sensor on Time (min/orb)...... 28 1
No. of Impulses (AV)....ovvivnesons 3
Capture AV (km/sec)......... veeress 1,400
Plane Change AV (km/sec)........... 240 (63.5)

Size Adjustment AV (km/sec)........ 1.190
Total AV (km/sec)...vveeeuesaessaes 2.830

MEASUREMENT ACHIEVEMENT:

Only one pole is 1in darkness at a time.
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ORBIT SELECTION DATA SHEET NO, 17

Mars (1984) ‘ FAMILY NO. 10 ORBIT NO. ¢
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 600 600
Minimum Image Overlap (%) .....vev. 20 27.8
Total Planet Coverage (%)..-........ > 70 70
Solar Elevation Range (deg)........ night night
Image Interval,......... seseveseres <2 hr 10 days
Time for % Coverage (days)......... -~ 17 days
Coverage Interval.......coevu. vieas Zb/yr 10 days
Distribution......... fh et s ees et anas poles N. hemisphere
ORBIT ELEMENTS: Final Intermediate
Eccentricity..iovivrverecananeranss L8633
Periapse Alf. (Km)....oeevsvesneons 425
Apoapse Alt. (Km)..u.vsveeanverosss 6995
Inclination (deg)..... Pt reeranas 90
Ascending Node (deg)...ceassevsvaae. 136.6

Arg, of Periapse (deg)....viveeeves 149
SELECTION RATIONALE:

The coverage of 70% of the planet begins 7 days after
arrival. The elliptical orbit has a large altitude range for
coverage, but periapse is moving toward the N pole at the rate
of .9 deg/day, lowering the measurement altitude range if the
wait can be tolerated. Otherwise a circular orbit should be used.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 5
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)..veveesreveroass 5.0
Measurement Alt. Range (km)........ 425 to 6481
Max. Measurement Arc (deﬁ)......... -59 to 60.7
Max. Sensor on Time (minfoxrb)...... 36.8

No. of Impulses (AV)............. . 1
Capture AV (km/S€C)...vevvvnncccans 1.909

Plane Change AV (km/SeC)..oevvsrass
Size Adjustment AV (km/sec)........ 55
Total AV (KM/SEC) eveererrvasssnsses 1.909

MEASUREMENT ACHIEVEMENT:

1. Only one pole is in darkmess at a time.
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ORBIT SELECTION DATA SHEET NO, 18

Mars (1984) FAMILY NO. 11 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)....vvevenn. 600 600
Minimum Image Overlap (%) ...vvuvs.. 20 30.6
Total Planet Coverage (%)....... o > 70 100
Solar Elevation Range (deg)........ — -
Image Interval........vi000veveere. < 30 hr 5 days
Time for 7% Coverage (days)......... - 5 days
Coverage Interval.......vevvvvvuen. = 2/yr 5 days
Distribution.........iivvvivves.. . e€quator,poles global
ORBIT ELEMENTS: Final Intermediate
Eccentricity......cocvvvun.. cerenes 0
Periapse Alt. (Km)...eoveeeevsaness 969
Apoapse Alt, (km)......... coeenoess 969
Inclination (deg)...vivveeveennnnsn 90
Ascending Node (deg)...... vesessase 316.6
Arg. of Periapse (deg)...ccevueees . 265

SELECTION RATTIONALE:

A circular polar orbit satisfies the measurement
specifications most easily. This is the lowest circular
orbit satisfying the contiguous coverage requirement which
has a > 50 yr. lifetime.

*

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ vreeraea 2.41
Measurement Alt. Range (km)........ 969
Max, Measurement Arc {deg)......... 180
Max. Sensor on Time (min/orb)..... . 72
No. of Impulses (AV)..... ceeavesens 1

Capture AV (km/SeC)..ccvveesnnneeass 2.59
Plane Change AV (km/sec)....cvveesn -
Size Adjustment AV (km/sec)........ —
Total AV (Km/SeC) cvvienrseacanns .. 2.59

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO,

Mars (1984) FAMILY NO, 11

GROUP MEASUREMENT SPECI¥ICATIONS:
Minimum Tmage Size (km)...viuunne
Minimum Image Overlap (%) eerereennn
Total Planet Coverage (%)...... cean
Solar Elevation Range (deg)........
Image Interval....v.seiesnsens
Time for % Coverage (daysS).........
Coverage Interval............... “oa
Distribution......... cr e

---------

ORBIT ELEMENTS:
Eccentricity. .o ivievirreeisannrans
Periapse Alt, (km)..,couivivavsnenns
Apoapse Alt., (km).....oevvevaenconre
Inclination (deg).....ovevvenevnses
Ascending Node (deg)...... beire s
Arg. of Periapse (deg).....e.vsvenn

SELECTION RATIONALE:

Required
600

20
> 70

< 30 hr

> 2/yr
equator,poles N. hemisphere

Final

.4633
425
6995
90
136.6
149

ORBIT NO,. 6

Obtained
600
27.8
67

10 days

10 days

Intermediate

70% of the planet surface can be covered between -20°
latitude and the North Pole with a polar elliptical orbit. The
periapse is located about half way between these limits Emphasis

is on the North polar cap formation.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous lmages........
Measurement Orbit FrequencCy........
Orbit Period (hrs).....eeerevesrcas
Measurement Alt. Range (km)........
Max. Measurement Arc (deg).........
Max. Sensor on Time (min/orb)......
No. of Impulses (AV)..... creenane e
Capture AV (km/sec)........ fe e
Plane Change AV (km/sec)...........
Size Adjustment AV (km/sec) .. voeesn
Total AV (km/S€C).v.evevesnasaonoes

MEASUREMENT ACHIEVEMENT:
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every orbit

5.03

425 to 1141

-67 to 53
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ORBIT SELECTION DATA SHEET NO, 20

Mars (1984) FAMILY NO. 11 ORBIT NO. 6
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).......00... 600 600
Minimum Image Overlap (%)...... . 20 27.8
Total Planet Coverage (%).......... > 70 70
Solar Elevation Range (deg)........ - -
Image Interval.........v5.000000:.. < 30 hr < 25 hr
Time for % Coverage (days)......... - 120 days
Coverage Interval...,......v00eeev. > 2/hr 3/yr
Distribution...... tesssasassevsseas equator,poles -85° to 25° lat,
ORBIT ELEMENTS: Final Intermediate
Eccentricity......cv..... teasenaa oo 4633
Periapse Alt. (KmM) ., vureveovonnons 425
Apoapse Alt., (Km).......0ovveenens. 6995
Inclination (deg)........ Ceeereas . 920
Ascending Node (deg).......eceevsu.  316.6
Arg. of Periapse (deg)....cvcvvevns 265

SELECTION RATIONALE;:

Measurements are made at periapse only along this elliptical
orbit so that coverage can be obtained at low altitudes. Periapse
proceeds from the South Pole to 25° latitude during the coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 5
Measurement Orbit Frequency........ every orbit
Orbit Per10d (hrsS) . .v v isennonenns 5.03
Measurement Alt. Range (km)........ 425

Max. Measurement Arc (deg)......... -.456 to .456
Max. Sensor on Time (min?orb)...... .25
No. of Impulses (AV)......vinneuvns 1
Capture AV (km/sec)..... ceveseneees  1.909
Plane Change AV (km/sec).....ee0e.. -
Size Adjustment AV (km/sec)........ —
Total AV (Km/S€C) .vvvvenievwsasesess 1.909

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 21

Mars (1984) - FAMILY NO. 12 ORBIT KO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......000v.. 600 600
Minimum Image Overlap (%)......0... 20 30.6
Total Planet Coverage (%)....... o > 70 100
Solar Elevation Range (deg)........ -~ -
Image Interval.......... seeseserse. < 2 min 5 days
Time for % Coverage (days)......... — 5 days
Coverage Interval.......oveeevens.. >10/yr 5 days
Distribution..civesseceesosissasens equator,poles, global

waves

ORBIT ELEMENTS: Final Intermediate
Eccentricity,. i ininesnarinssnanas 0
Periapse ALt., (Km)...¢ovevauivrecnns 969
Apoapse Alt., (km)....... bebaaanas .- 969
Inclination (deg).....ccvvivivacases 90
Ascending Node (deg).......cvnuvnnn 316.6

Arg, of Periapse (deg)....civevevss 765
SELECTION RATICONALE:

A circular, polar orbit satisfies the measurement

specifications most easily. This is the lowest circular orbit
satisfying the contiguous coverage parameters with »50 yr.
lifetime. The northern wave of darkening does not begin until

200 days after orbit insertion.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.,....... 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)...e.ieereioassas 2.41
Measurement Alt. Range (km)........ 969

Max, Measurement Arc (deg)......... 180

Max. Sensor on Time (min/oxb)...... 72

No. of Impulses (AV)....vevansennns 1
Capture AV (Km/Sec)......eeseessese 2.9

Plane Change AV (km/sec)......... .o —

Size Adjustment AV (km/sec)........ 2';9
Total AV (Km/S€C) vv.vsesonnaarancas

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO,. 22

Mars (1984) FAMILY NO. 12 ORBIT NO. 6

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km)......e00000. 600 600
Minimum Image Overlap (%)...... veie 20 27.8
Total Planet Coverage (%) ...coeeeves > 70 67
Solar Elevation Range (deg)........ - -
Image Interval.......... seseseseres < 2 min 10 days
Time for % Coverage (days)......... - -
Coverage Interval....... ceereresess> 10/yr 10 days
DISEribULLON. v st eaesruaeescrssss.  equator,poles N. hemispherel

wave

ORBIT ELEMENTS: Final Intermediate
Fcecentricity...oviveininnnsns eeeees  LAB33
Periapse ALt, (Km)....euinsennvueees 425
Apoapse Alt, (km)......... Creereans 6995
Inclination (deg)............ crae e 90
Ascending Node (deg)...... e raaas 136.6
Arg. of Periapse (deg)....covoveues 149

SELECTION RATIONALE:

70% of the planet can be covered between the North Pole
and -20° latitude with a polar elliptical orbit. The periapse
1s about halfway between these limits. Emphasis is on the North
Polar cap formation  Periapse would be in the southern hemisphere

during the northern wave of darkening 200 days later.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 5
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......... Cerrsaas 5 03
Measurement Alt. Range (km)..... cae 425 to 1141
Max. Measurement Arc (de%)......... -67 to 53
Max. Sensor on Time (min/orb)...... 37

No, of Impulses (AV)...covervreaenn 1
Capture AV (km/SeC)....eveevrossecs 1 909
Plane Change AV (km/seC).......see. -

Size Adjustment AV (km/sec)........ —

Total AV (km/S€C).i.ivveceveaenesses 1,909

MEASUREMENT ACHIEVEMENT:

The northern wave of darkening does not occur for 200

days, At that time, periapse 1s in the southern

hemisphere,
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Mars

GROUP

ORBIT

ORBIT SELECTION DATA SHEET NO, 23

(1984 ) FAMILY No. 12 ORBIT NO. 6
MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KM)...voveevsss 600 600
Minimum Image Overlap (F)..veveenns 20 27.8
Total Planet Coverage (%)....... eese > 70 70
Solar Elevation Range (deg)........ - -1
Image Interval....... ceissesssarines < 2 min < 25 hr
Time for % Coverage (days)......... - 120 days
Coverage Interval...,....... cerenees > 10/yr 3/yr2
Distribution......... Cieeesnsness.. equator,poles -85° to 25° lat

wave
ELEMENTS; Final Intermediate
Eccentricity..... Ceaerar i eeneas eeo 4633
Periapse ALt., (km).....ivvvevuansss 425
Apoapse Alt, (Km)....e:0vvevconoces 6995
Inclination (deg)...ccvevuvennns v 90
Ascending Node (deg)......everuses. 316.6
Arg. of Periapse (deg)..... Chaseane 265

SELECTION RATIONALE:

This elliptical orbit is used so that measurements are

made at perizpse only in order to achieve coverage at low
altitudes. Periapse proceeds from the South Pole to 25° latitude
during the coverage. -

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 5
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)...ccvvevieccions 5.03
Measurement Alt. Range (km)........ 425

Max. Measurement Arc (deg) ceses =.456 to .456
Max. Sensor on Time (min%orb)...... .25

No. of Impulses (AV)..... Ceesevaens 1
Capture AV (km/SeC)....svcvesvveees 1,909

Plane Change AV (km/seC)....ereenns
Size Adjustment AV (km/SecC)........ -
Total AV (Km/S€C).:.svevcvasareanse 1,909

MEASUREMENT ACHIEVEMENT:

1

2.

The same area is not covered twice. Side by side images
of any one area occur once a day or about every 25 hours

Because 120 days are required to obtain 70% coverage, at most,
3 coverages/year are possible.

This orbit is not good for the northern wave of darkening.
Periapse will be at the North Pole before the wave begins,
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ORBIT SELECTION DATA SHEET NO. 24
Mars (1984) . FAMILY NO. 13 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)....vueseres 100 100
Minimum Image Overlap (%) ....e00s.. 20 21.6
Total Planet Coverage (%) ...oceus.. > 70 551
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval........ovo00000uvss9 - 27 days
Time for % Coverage (days)......... <l day 55 days2
Coverage Interval.....iccocennncens 4/yr twice/year3 4
Distribution....vvveeeivseesvssessspoles,wave -60° to 16° lat.
ORBIT ELEMENTS: Final Intermediate
Fecentricity.ueii i iivviesuinnennenns 0 .9
Periapse ALt. (Km)...vveevevesasrme 1016 1016
Apoapse Alt, (Km).....cvivurcnsnnns 1016 80,144
Inclination (deg)....vvvvevnneseees 95,01 39
Ascending Node (deg)....vvveevnnsas 62.5 7
Arg, of Periapse (deg)....cevesvevs 191 238

SELECTTION RATIONALE:

Because of the small image size of 100 km,

the number of

days required in order to obtain longitudinal coverage is long

(27 days for a circular orbit),

The lepgth of time required

for longitudinal coverage, combined with the position of periapse,

precludes the use of elliptical orbits.

To obtain maximum latitude

coverage with the desired sun elevations a highly inclined, circular
(sun-synchronous) orbit is used.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10

Measurement Orbit Frequency........ every orbit

Orbit Period (hrs)..ivvvevsrevsannes 2.45
Measurement Alt. Range (km)........ 1016
Max. Measurement Arc (deg).....vvs. -50
Max. Sensor on Time (min/orb)...... 23.7
No. of Impulses (AV)..icivevoneoans 3
Capture AV (km/8€C).vevevessrrnsess 1.405
Plane Change AV (Kkm/Se€C).c.cevsrann .270
Size Adjustment AV (km/sec¢)......., 1.183
Total AV (km/SeC) . .vveviessvenases 2.838

MEASUREMENT ACHIEVEMENT:

1.

to 37

(73°)

Only 55% of the planet surface can be covered during the
first 115 days of the mission. For mission times longer than
115 days, additional area in the northern hemisphere can be

covered,

Because the amount of coverage depends upon the motion of the
sun, about 55 days are required to obtain the 557 coverage.

70% coverage of the planet could be obtained 2 times a year.
The highest solar elevation at the poles is 25°.

A
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ORBIT SELECTION DATA SHEET NO. 25

Mars (1984) FAMILY NO. 14 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 100 100
Minimum Image Overlap (%)....... 20 21.6
Total Planet Coverage (%)....... > 70 75
Solar Elevation Range (deg)..... 30-60 30-60
Image Interval............... cos - 27 days
Time for % Coverage (days) ...... < 1 day 27 days
Coverage Interval............... blvyr 27 days
Distribution. shee e ... poles,waves ~76° to 32° lat,l

ORBIT ELEMENTS: Final Intermediate
Eccentricity.. ceser et 0 .9
Periapse Alt. (km) ...... e 1016 1016
Apoapse Alt. (km).. e a e 1016 80,144
Inclination (deg)..iiveeaninisas 95.6 102.5
Ascending Node {deg)............ 260 306.5
Arg. of Periapse (deg).....e.ov. 245.5 263.5

SELECTION RATIONALE:

The 100 km image size and the 50 yr.

lifetime constraint

result in orbits which require a minimum time of 27 days for

complete longitudinal coverage.

To obtain the 707 coverage, a
highly inclined sun-synchronous orbit is used.

A circular orbit

is selected because the sun-synchronous elliptical orbits which
require a small plane change have periapse placed so that it
would regress out of the area with desired sun elevation before

coverage 1s complete.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 10
Measurement Orbit Frequemncy..... every orbit
Orbit Period (hrs)....ecevuvnnn . 2.46
Measurement Alt. Range (km)..... 1016
Max. Measurement Arc (deg)...... 110
Max. Sensor on Time (mlnﬁorb) 45.1
No. of Impulses (&V)....... ‘o 3
Capture AV (km/sec).....cvsvues. 1,408
Plane Change A4V (km/sec) cee .181 (47°)
Size Adjustment AV (km/sec) ..... 1.183
Total AV (km/sec)............ .. 2.772
MEASUREMENT ACHIEVEMENT :
1. The highest solar elevation angle at the poles is 25°,
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ORBIT SELECTION DATA SHEET NO. 26

Mars (1984) FAMILY NO. 15

GROUP MEASUREMENT SPECIFICATIONS:
" Minimum Image Size (km)............
Minimum Image Overlap (%)...... N
Total Planet Coverage (%)..........
Solar Elevation Range (deg)........
Image Interval......oovvsenecnnnra.

Time for % Coverage (days)...... .
Coverage Interval.....v.veieeenees,
Distribution......... crerssssreanse

ORBIT ELEMENTS:
Eccentricity. . iiiiiiininveonernnees
Periapse ALlt. (Km).,vverinenvsoneas
Apoapse ALt., (KmM).viievvososnrosenas
Inclination (deg).....vvvvvvornne -
Ascending Node (deg)... vivevirnnnn
Arg, of Periapse (deg)......cccu.n .

SELECTION RATIONALE:

Required

ORBIT NO. 1

Obtained
100
21.6
100

27 days
27 days
27 days
global

Intermediate

The small image size of 100 km and the lifetime constraint
result in orbits which have a minimum longitudinal coverage time
of 27 days, Of such orbits, a circular, polar orbit satisfies the
measurement specifications most easily 1007 coverage is obtained

in 27 days.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........
Measurement Orbit Frequency........
Orbit Period (hrs).....eevveveerons
Measurement Alt. Range (km)........

Max. Measurement Arc (deg)......ee.
Max. Sensor on Time (min%orb)......
No. of Impulses (aAV)..... Ceevesvena
Capture AV (km/S€C) . vivveeenoonnns
Plane Change AV (km/SeC).v.ivvacass
Size Adjustment AV (km/sec)........
Total AV (Km/S€C) cvvvicrerecvesosce

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 27

Mars (1984) FAMILY NO. 16 ORBIT NO. 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).vcvvirvvees 100 100
Minimum Image Overlap (%) .evesveens 60 60
Total Planet Coverage (%)..evevecss > 10 —
Solar Elevation Range (deg)........ 70-85 70-85

Image Interval........ceo000vveeses - 1 day
Time for % Coverage (dayS)......... —

Coverage Interval........ccvvvvvuve > 4/yr _
Distribution......... Ch et e enenans — -37° to -6° lat,
ORBIT ELEMENTS: Final Intermediate
Feccentricity..iiiieicerrsrneneseses 61732 .9
Periapse Alt., (km)....coceoanuacuns 383 383
. Apoapse Alt., (Km)......cveevasnasse 12,524 68,117
Inclination (deg).....vevivsnersues 124 36
Ascending Node (deg)...vvveevesnene 70 20.5
Arg. of Periapse (deg).vcveiieeenes 207 219.5

SELECTION RATIONALE:;

A 3 revolutions/day orbit is selected to minimize the
periapse altitude and AV while maintaining the solar precession
rate for the ascending node. O0Off-periapse insertion is used to
rotate the apseline 7.3°to the most favorable orbit periapse
location. The orbit plamne is rotated 99° to obtain the correct
inclination. The orbit periapse move in the same latitude direction
as the Sun with time. The stay time is dependent upon the number

and size of areas which must be observed (no a priori information
exists for this).

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit FrequencCy..,...... 3 orbits
Orbit Period (hrs)...isvevevervoanas 8.21
Measurement Alt. Range (km)........ 383 to 485
Max. Measurement Arc (de%)......... -84 to -44
Max. Sensor on Time (min/orb)...... 17.2

No., of Impulses (AV)..civeveacrsens 3 ]
Capture AV (km/sec)........ cesnsaes 1.362 (7.% )
Plane Change AV (km/Se€C)...cceusens .373  (99°)

Size Adjustment AV (km/sec)........ . 360
Total AV (Km/SecC) cvseservansceassse 2,095

MEASUREMENT ACHIEVEMENT:

1. Initial coverage
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ORBIT SELECTION DATA SHEET NO, 28

Mars (1984) FAMILY NO. 17
GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)............
Minimum Image Overlap (%) ......e...
Total Planet Coverage (%)..........
Solar Elevation Range (deg)........
Image Interval..........sv000c00ers.
Time for % Coverage (days).........
Coverage Interval.....oveeeeeensss.
D stribution. s si it enrnrenneas

ORBIT ELEMENTS:
Eccentriclity. i ennnennnns,
Periapse Alt. (Km)....veveennsnsons
Apoapse AL, (KM} iuiivreeoononnnnss

Inclination (deg).....vvevsunesnnne
Ascending Node (deg)......vcovvvuns.
Arg, of Periapse (deg).......veun..

SELECTION RATIONALE:

ORBIT NO, 10
Required Obtained
100 100
60 60
> 10 -
- 1 day
- global
Final Intermediate
.81813 0
340 33,809
33,809 33,809
20 90
136.6 136.6
150 -

An elliptical polar orbit of period 1 Mars day was selected
to give maximum possible coverage at minimum altitude. Only
one pass/day is possible for detailed coverage of randomly
spaced areas. Initial periapse is at 35°N. latitude. A 2-
impulse AV of 1.234 km/sec total is required to move periapse
to another latitude. Stay time depends upon the number and
detail of areas to be covered for which no a priori infor-

mation is available.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images...,....
Measurement Orbit Frequency........
Orbit Period (Brs)..vivevesevennnae
Measurement Alt. Range (km)...... .o
Max, Measurement Arc (deg).....ve..
Max. Sensor on Time (min/orb)......
No. of Impulses (AV)..iiveeeeeeness
Capture AV (km/Sec).,.veseesscseens
Plane Change AV (km/SeC).v.vervennsn
Size Adjustment AV (km/sec)........
Total AV (Km/SeC) .v.vveeesnnensnnns

MEASUREMENT ACHIEVEMENT:

1

every orbit
24,62

340 to 370

-20 to 20

9.6 1
1 + size adjustments
1.437

1.234 (2 impulses) 1
1.437 + size adjustments

1. The total AV required depends upon the number of areas to be
covered and hence upon the number of maneuvers required.
Thus, total AV will equal capture AV + whatever integer
multiple of 1,234 km/sec is necessary.
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ORBIT SELECTION DATA SHEET NO., 29

Mars (1984) FAMILY NO. 18 ORBIT NO. 8
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ %00 100
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%).veevv.r.. > 10 -
Solar Elevation Range (deg)........ 70-90 70-90
Image Tnterval.....vi'vesoseneenss. - 1 day
Time for % Coverage (days)......... = -
Coverage Interval....... creevasaras = - L
Distribution..viviieiiiernnenaneess - ~37° to 6° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity...oiiiiiveneennnnseras 61732 .9
Periapse ALt., (Km)....viviuirnseenns 383 383
Apoapse Alt, (km)......... ceeeseaas 12,524 68,117
Inclination (deg)......... te e e aean 124 36
Ascending Node (deg).....vevuver.s. 70 20.5
Arg, of Periapse (deg)....cveuuunn . 204 219.5

SELECTTION RATIONALE:

A 3 revolutions/day orbit is selected to minimize the
periapse altitude and AV while maintaining the solar pre-
cession rate for the ascending node. Off-periapse insertion
is used to rotate the apseline 7.5° to the most favorable
orbit periapse location. The orbit plane is rotated 99° to
obtain the correct inclination. The orbit periapse moves in
the same latitude direction as the Sun with time. The stay
time 1s dependent upon the number and size of areas which
must be observed on which no a priori information exists.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)........ feeeeeas 8.21 1
Measurement Alt. Range (km)........ 383 to 485
Max. Measurement Arc (deg) ....oses. -84 to-44
Max, Sensor on Time (min%orb)...... 17.2

No. of Impulses (AV)...vievransanss 3 o
Capture A% (kin/8€C) s vivivennnoonens 1.362 (7-§ )
Plane Change AV (km/SeC)...ceveoaes 373 (99°)
Size Adjustment AV (km/sec)........ .360
Total AV (km/sec).....cveivinvennes 2.095

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 30

Mars ( 19849 FAMILY NO. 19 ORBIT NO, 8
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)...vevevenn. 100 100
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%).......... » 10 -
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval,...... feesesasean s 1 day 1 day
Time for % Coverage (days)......... 100 hrs -
Coverage Interval.......... D - VA 's - 1
DiStrlbutiOD..............--.-----. = —500 to 30 lat'
ORBIT ELEMENTS: Final Intermediate
ECCOntriCity.uuerranieenonnsnannes 01732 -9
Periapse ALt, (km)..,...vciveeveenees 383 383
Apoapse ALt, (KM).uviieveennsernseas 125524 68,117
Inclination (deg)......c.c... cieinas 124 32
Ascending Node (deg)....covevrennnn 80 30

Arg, of Periapse (deg)...vceesveees 205 220.5

SELECTION RATIONALE:

Detailed measurements are made at a maximum rate of 1
pass/day. Orbit precession is used to maintain the solar
elevation constraint. Maximum elliptical orbit (lowest
periapse) satisfying these factors has a period = 1/3 Mars
day. A large plane change establishes periapse i1n a desir-
able position. Coverage initially extends from -50° to 3°
latitude. The stay time is dependent upon the number, size
and location of the areas to be observed for which a priori
information does not exist.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (BrsS)..cevessvencesnns 8.21
Measurement Alt. Range (km)........ 383 to 880
Max. Measurement Arc (deg).,....evs. -29 to 47
Max, Sensor on Time (min%orb)...... 23.4

No. of Impulses (AV)...evicveronsess 3

Capture AV (km/S€C)....vveeveassess  L.340 .
Plane Change AV (km/seC).vv.vveroees .382 (102.5%)
Size Adjustment AV (km/sec)........ 360

Total AV (km/SeC) . ivveervvnaavannas 2.082

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.

50



ORBIT SELECTLION DATA SHEET NO.

Mars (1984 FAMILY NO. 20

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (Km)...eeeeeosne
Minimum Image Overlap (%)...
Total Planet Coverage (£)...c.cuueas
Solar Elevation Range (deg)........

a Fy e &0 0@

Image Interval.....iiveisnvennceres
Time for % Coverage (days).........
Coverage Interval... .viveeevneanss
Distribution....covuvvevveea

« 0 8 4 00 R

ORBIT ELEMENTS:

Eccentricify..coccvevennns cesareses
Periapse Alt, (km)....vcveenvinnens
Apoapse Alt, (km).....svievennncans
Inclination (deg)........... e
Ascending Node (deg)....cccvvinunns

Arg, of Periapse (deg)....«.o.ssuvs
SELECTION RATIONALE:

31
ORBIT NO.8
Required Obtained
100 100
20 201
> 10 68
30-60 30-60
{2 win 1 day

- - I
> 4lyr -

- “47° to 40° lat.l
Final Intermediate
.61732 .9

383 383
12,524 68,117
124.1 36
253.5 71

356 184.5

Detailed measurements can be made at a maximum rate of
one pass/day. The use of orbit precession to maintain solar
elevations is required. , Maximum elliptical orbit (minimum
periapse) satisfying thege factors has a period of 1/3 Mars
day. A large plane change is the cheapest way to center

Coverage-extends

Stay time is dependent
upon the number, size, and location of the areas to be ob-
served for which no a priori information is available.

periagse in the properly:lighted area.
to 55° from periapse along the orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency........
Orbit Period (hrs)..iccesvsavensses
Measurement Alt. Range (km}........
Max. Measurement Arc (de%).........
Max. Sensor on Time (min/orb)......

No. of Impulses (AV)...cevrviosaness

Capture AV (km/S€C)....cuercanraass
Plane Change AV (km/sec).....coeees
S1ze Adjustment AV (km/sec)...... ..
Total AV (Km/S€C)eivevessarccanasen

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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3
8.21
383
-55
31

3
1.338
.485
.36l
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ORBIT SELECTION DATA SHEET NO. 32

Mars (1984) FAMILY NO. 21 ORBIT NO. 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 100 100
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 10 75
Solar Elevation Range (deg)..... 15-30 15-30
Tmage Interval...voeeeeerennns .. <1 day 1 day
Time for 7 Coverage {(days)...... - 50 days
Coverage Interval........ T > 4 yr 50 days
Distribution.....ecevuvsseesss.. Mare,poles Mare,poles

ORBIT ELEMENTS: Final Intermediate
Eccentricity..vevsvreieveevseaass ,81813 0
Periapse Alt, (km)....ec.vvenuss 340 33,809
Apoapse Alt, (km)..... Cer e 33,809 33,809
Inclination (deg) .. vevviiennans 90 90
Ascending Node (deg)..cvvenvreas 317 317
Arg. of Periapse (deg)...... RN 265 265 360

SELECTION RATIONALE:

A one orbit per Mars day elliptical orbit is selected since
this is the maximum rate at which fine detail can be gathered. The
90° inclination is set by the distribution required. During the
first 25 days surface coverage includes the southern polar region
between -47.5 and -90° latitude. Periapse is within 10° of the South
Pole. At the end of 25 days, an apseline rotation of approximately
100° is made, placing periapse at the equator. For the next 25 days,
coverage moves from a maximum southerly latitude of -47.5° to a maximum
northerly latitude of +30°.The solar elevation constraint is satisfied

ORBIT/MEASUREMENT CHARACTERISTICS: at all times.

Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit
Orbit Period (hrS)...evesreverns 24,63
Measurement Alt. Range (km)..... 340 to 976
Max, Measurement Arc (deg)...... -26 to 56
Max, Sensor on Time (min%orb)... 21.7

No. of Impulses (AV)..i.ieeunesnns 3"
Capture AV (km/S€C)...vviveviunns 1.437
Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec)..... 1.234 (2 impulses)
Total AV (km/se€)vsuseieerrrroee 2.671

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 33

Mars (1984) FAMILY NO. 21

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)...........
Minimum Image Overlap (%)......... .
Total Planet Coverage (%) ...viveesos
Solar Elevation Range (deg)........
Image Interval...vvvievensnvonconns
Time for % Coverage (days).........
Coverage Interval.......coeevinuean
Distribution..........

LB R AN BN A

ORBIT ELEMENTS:
Eccentricity..oovenvvans Ceararaaae
Periapse Alt., (Km)...civviuovooens
Apoapse Alt, (km).......oveveenns .
Inclination (deg)....covvvvruroveen
Ascending Node (deg)........
Arg, of Periapse (deg).....eenen. .

SELECTION RATIONALE:
An elliptical
altitude.
cession.
day.
synchronous orbit.
orblit with the proper inclination.

Mare ,poles

ORBIT NO, 8
Required Obtained

100 100

20 20
> 10 74
15-30 15-30

1 day 1 day

100 hrs 50 days
S hlyr

Final Intermediate
.61732 .
383 383
12,524 68,117
124 124
292 292
0 258

orbit was chosen to reduce the measurement
The inclination is set for sun-synchronous pre-
This orbit has a period of 3 orbit periods/Mars
This is the smallest number of orbits/day for a sun-
Capture is made into an intermediate
Periapse is rotated to
the equator using circularization at apoapse.

The final orbit

size is established with an apoapse and Eeriapse maneuver.

Initial coverage extends from =-30° to 55
later coverage extends from -42° to 51° latitude.

latitude. 50 days

Solar

elevation is within 15° to 30° at all times.

ORBIT/%EASUREMENT CHARACTERISTICS:

rbits to Contiguous ImagesS......:.
Measurement Orbit Frequency........
Orbit Period (hrs) "R DI B L N A I L I

Measurement Alt. Range (km)........
Max., Measurement Arc (de%).........
Max. Sensor on Time (min/oxb)..

No. of Impulses (AV)...ccisvuveronss
Capture AV (km/sec)....
Plane Change AV (km/SeC).eovoseeens
Size Adjustment AV (km/sec)........
Total AV (km/sec)..... crenna

* 40

4 & & 8 b

MEASUREMENT ACHIEVEMENT:
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3 orbits
8.21
383 to 2117
-41 to 81
38.6
4
1.340

1.420 (3 impulses)
2.760
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ORBIT SELECTION DATA SHEET NO. 34

Mars  ( 1984) FAMILY NO, 22 ORBIT NO, 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KM .iiviveverens 100 100
Minimum Image Overlap (%)....c.0... 20 20
Total Planet Coverage (%)...vvvevss > 10 95
Solar Elevation Range (deg)........ day day ;
Image Interval....cvvoeesesvnenese. <2 hrs 1 day
Time for % Coverage (days)......... - > 200 days
Coverage INterval.....veveceenerss. o L/day -
Distribution........ - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity...veivieeeeaavsveraass 81813 0
Periapse ALt. (km).,. ¢ ecvvuvvsnonns 340 33, 809
Apoapse ALt. (km)......o00aveeenss. 33,809 33, 809
Inclination (deg)....ccvvvvunns e 70 70
Ascending Node (deg).....covevenss. 122,95 122,95
Arg., of Periapse (deg)....esev00ev. 151.5 -

SELECTION RATIONALE:

An elliptical l-day period orbit was chosen for low periapse
altitude coverage. The initial position of periapse remains
in sunlight for over 200 days. Because of the lack of a
priori information, the periapse may have to be moved to ob-
tain detailed coverage of desired areas. Each such movement
1s made with 2 apoapse impulses (circular/apseline rotation)
costing a total of 1.234 km/sec. Approximately 95% of the
surface crosses this orbit trace in sunlight.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ €very orbit
Orbit Period (hrs).....vevvuvennses 24.63
Measurement Alt., Range (km)........ 340 to 365
Max, Measurement Arc (deg)......... -10 to 10
Max. Sensor on Time (min%orb)...... 47 ] . 2

No. of Impulses (AV)..ieuiovesearsns 1 + size adjustments

Capture AV (km/s?c)}...i ...... Ceaes 1'432

Plane Change AV (km/SeC)sevvvevrons .

Size Adju?tm7nt ?V (km/s€C) cuverees %'igg izsigguizﬁiétmentsz

Total AV (km/SeC) .iiuievssrsreccassse ’

MEASUREMENT ACHIEVEMENT:

1. The shortest time between images equals one orbit period.
2. See note 1, Data Sheet #28,
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ORBIT SELECTION DATA SHEET NO, 35

Mars (1984) FAMILY No. 23 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required
M%nimum Image Size (km)...ovvuvrons %ﬁ% Obgiéfed
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%; .......... > 10 -
Solar Elevation Range (deg)........ - -
Image Interval....uviussenennnnsen { 30 hrs 25 hrs
Time for 7 Coverage (days).,........ - -
Coverage Interval...... R veeee > 2lyr -
Distribution....'.lIiI'lllll.....l‘ - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity....... chereeesaesanee. .81813 0
Periapse Alt. (km)o LI I R A I R R R N Y 34‘0 33:809
Apoapse Altc (km).....:.-..-..-..-- 33,809 333809
Inclination (deg)........ erer e 90 90
Ascending Node (deg)....... crvraes.  136.6 136.6
Arg. of Periapse (deg)....ccvevrurs 150 -

SELECTION RATIONALE:

An elliptical polar orbit of period 1 Mars day was selected
to give minimum altitude. Only 1 pass/day is possible for
detailed coverage of randomly spaced areas. Initial periapse
is at 35°NW. latitude. A 2 impulse AV of 1.234 km/sec total
is required to move periapse to another latitude. Stay time
depends upon the number and detail of areas_to be covered
for which no a priori information is available.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 )

Measurement Orbit Frequency........ every orbit

Orbit Period (hrs)..e.eeeessecenenas 24,62

Measurement Alt. Range (km)........ 340 to 370.

Max. Measurement Arc (deg)......... ~20 to 20

Max. Sensor on Time (min?orb)...... 9.6 . ) 1
No. of Impulses (AV).viveviveorrens . 43% + size adjustments

Capture AV (km/sec)............ cens
Plane Change AV (km/se€c).v.iveeruans
Size Adjustment AV (km/sec)......a.
Total AV (km/s€C) ....veverernacanas

1.234 (2 impulses) 1
1,437 + size adjustments

MEASUREMENT ACHIEVEMENT:

1. See naote 1, Data Sheat #28.
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ORBIT SELECTION DATA SHEET NO, 36

Mars (1984) FAMILY NO. 24 ORBIT No, 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).viveevnsrns q100 100
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%).:vveeveee » 10 -
Solar Elevation Range (deg)........ - -
Image Interval, . .vveeeessesnennssas < 2 min 1 day
Time for % Coverage (days)......... - -1
Coverage Interval.......oeeeveeave. » Liday -
Distribution........... - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity........ ceaescs cieve.s. 81813 0
Periapse A]—t[ (km) # 3 2 &4 2 2 0 BN R E IS L ) 340 33’809
Apoapse Alt, (Km)....ceivisasenseans 33,809 33,809
Inclination (deg).....coverenennans 90 90
Ascending Node (deg)......viovenss . e 136.6 136.6
Arg. of Periapse (deg)....cevevvsees 150 -

SELECTION RATIONALE:

An elliptical polar orbit of period 1 Mars day was
selected to give maximum possible coverage at minimum altitude.
Only 1 pass/day 1s possible for detailed coverage of randomly
spaced areas, Initial periapse 1s at 35°N. latitude. A 2
impulse AV of 1.234 km/sec total 1s required to move periapse
to another latitude. Stay time depends upon the number and
detail of areas to be covered for which no a priori information
is available.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous ImagesS........ 1
Measurement Orbit Frequency........ every orbit
Orbit Peri1od (HES)...vervsvenenanas 264,62

Measurement Alt. Range (km)...... .o 340 to 370

Max. Measurement Arc (deg)......... -20 to 20

Max. Sensor on Time (min/orb)...... 9.0 ] ) 2
No, of Impulses {(AV).....ccveevvone 1 + size adjustment

Capture AV (Km/S€C)..eesssseereanss Lo437

Plane Change AV (km/seC).....ceeoes - .
Size Adjustment AV (km/sec)........ 1.234 (2 impulses) 2
Total AV (km/Sec)....oesees vewesess L.437 + size adjustment

MEASUREMENT ACHIEVEMENT:

1. The coverage interval cannot be determined now as it will
depend upon the time vequired to obtain complete coverage
of the area in question. However, it will be greater than
1 day as the interval between successive images of the
same area is one day.

2. See nobte 1, Data Sheet #28.
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ORBIT SELECTION DATA SHEET NO, 37

Mars ( 1989 FAMILY NO. 25 ORBIT NO. 8

GROUP MEASUREMENT SPECIFICATTIONS: Required Obtained

Minimum Image Size (km)............ 5 .

Minimum Image Overlap (%).......... 20 20

Total Planet Coverage (%)..0sveeee. > 3 -

Solar Elevation Range (deg)........ 70-85 70-85

Image Interval......v.eesronensnnnes - 1 day

Time for 7% Coverage (days)......... - =

Coverage Interval....... veveeeeee.. < 1/300 br - 1

Distribution. i veviivevieerenennas - ~37°to 6°lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity...... ... cesersaes  .61732 .9
Periapse Alt., (km)......... e reeaen 383 383
Apoapse Alt, (km).......... crereees 12,524 68,117
Inclination (deg)......... teeeseaes 124 36
Ascending Node (deg)......cev0uv.n. 70 20.5
Arg., of Periapse (deg)...ccivvveens 204 219.5

SELECTION RATIONALE;

A 3 revolution/Mars day orbit is selected to minimize the
periapse altitude and AV while maintaining the solar pre-
cession rate for the ascending node. Off-periapse insertion
is used to rotate the apseline 7.5° to the most favorable
orbit periapse location. The orbit plane is rotated 99° to
obtain the correct inclination. The orbit periapse moves in
the same latitude direction as the Sun with time. The stay
time is dependent upon the number and size of areas to be ob-
served for which no a priori information exists.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs).....cv.uu.. beees 8.21 1
Measurement Alt. Range (km)...... .o 383 to 485
Max., Measurement Arc (deg).....e... -84 to -44
Max. Sensor on T%me)(min%orb)...... 17-%

No. of Impulses (AV).....iecennvnns o
Capture AV (km/sec)..... Cesies e 1.362 (7-? )
Plane Change AV (km/sec)...... e 373 (99°%)
Size Adjustment AV (km/sec)....c.s. 360

Total AV (km/sec) ... civsvscsavnnnns 2.095

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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Mars

GROUP

ORBIT

ORBIT SELECTION DATA SHEET NO, 38

(1984) FAMILY NO, 26 ORBIT NO, 10
MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)lcllllcouanl 0'5 0‘5
Minimum Image Overlap (%).ceevees.e 60 60
Total Planet Coverage (%)}..esoseaven > 3 -
Solar Elevation Range (deg)........ - -
Image Interval.......c.oissevreunses - 1 day
Time for % Coverage (days)......... - ~
Coverage Interval......eeeceeesscsss > 1/300hr -
Distribution......... C e reererans - global
ELEMENTS: Final Intermediate
Eccentricity......vv.. veseeaarreares 081813 0
Periapse Alt. (m) @ 3 F 8t A X 0 4 A K 20 EY 2 340 33’809
Apoapse Alt, (km)...vernesesessesaas 33,809 33,809
Inclination (deg).ll.l..f.'..'..". 90 90
Ascending Node (deg)...vevcucer.. - 136.6 136.6
Arg, of Periapse (deg)...eevevsvses 150 -

SELECTION RATIONALE:

An elliptical polar orbit of period 1 Mars day was selected

to give maximum possible coverage at minimum altitude. Only
1 pass/day is possible for detailed coverage of randomly spaced
areas. Initial periapse is at 35°N. latitude. A 2 impulse
AV of 1.234 km/sec total 1s required to move periapse to
another latitude. Stay time depends upon the number and detail
of areas to be covered for which no a priori information is
available.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 ]
Measurement Orbit Frequency........ €very orbit
Orbit Period (BrS)...cevveveeneveses 24.62
Measurement Alt. Range (km)........ 340 to 370
Max. Measurement Arc (de&)......... -20 to 20

Max., Sensor on Time (min/orb)...... 9.6 ) . 1
No. of Impulses (AV)...eevveesasons 1 + size adjustments
Capture AV (Km/S€C)...evivesoceaass L1437

Plane Change AV (km/SeC)..ievveevve
Size Adjustment AV (km/sec)........
Total AV (km/S€C).ivvvrevsvecoances

1.234 (2 impulses) 1
1.437 + size adjustments

MEASUREMENT ACHIEVEMENT: &

1. See note 1, Data Sheet #28.
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ORBIT SELECTION DATA SHEET NO. 39

Mars (1984) FAMILY NO, 27 ORBIT NO, 8
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)...oeeevesss .5 .
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%)e.esvece.. » 3 -
Solar Elevation Range (deg)........ 70-85 70-85
Image Interval......vivusssnananrns - 1 day
Time for % Coverage (days)......... - -
Coverage Interval..........ccovuun.. - - 1
DiStribution. s eee i vrrsarenroeaanns - -37° to 6° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity......... e eeasaeea.. 01732 -9
Periapse Alt. (Km) ..,..eeivevericnns 383 383
Apoapse ALt, (Km)..i.vsvveasvononss 12,524 68,117
Inclination (deg).vcvvovcisransvnns 124 36
Ascending Node (deg) ......cecvevoons 70 20.5
Arg, of Periapse (deg)....c.ceveene 204 219.5

SELECTION RATIONALE:

A 3 revolution/Mars day orbit is selected to minimize the
periapse altitude and AV while maintaining the solar prec-
cession rate for the ascending node. Off-periapse insertion
is used to rotate the apseline 7.5° to the most favorable
orbit periapse location. The orbit plane is rotated 99°
to obtain the correct inclination. The orbit periapse moves
in the same latitude direction as the Sun with time. The
stay time is dependent upon the number and size of areas to
be observed for which no a priori information exists.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.,....... 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (Rrs)...ccesssevvssnns 8.21
Measurement Alt, Range (km)........ 383 to 48§‘
Max, Measurement Arc (deg)......... -84 to -44
Max. Sensor on Time (min/orb)...... 17.2

No. of Impulses {AV)...cievecncrans 3 .
Capture AV (km/S€C)....cveeseeesces 1.362 (7.5°)
Plane Change AV (KM/8€C)....eoseees  +373 (99%)
Size Adjustment AV (km/sec)........ 2-88?

Total AV (km/Se€C) . vcveerrveaaaans .o

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 40

Mars (1984) FAMILY NO. 28 ORBIT NO. 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km) ..o vivesas 0.5 0.5

Minimum Image Overlap (%) .cviveusns 20 20

Total Planet Coverage (%)..eevvecuen S>3 >3

Solar Elevation Range (deg)........ 50-80 50~-80

Image Interval...veiveessrsvaransns 1 day 1 day

Time for 7 Coverage (days)......... 100 hrs -

Coverage Tnterval,.....eereeveneees » 4lyr - 1

DiStribution..............-....---. = —Sooto 3°lat'
ORBIT ELEMENTS: Final Intermediate

FCCentriCity,.ueeevasesnenrvaneraans 01732 .9

PeriapseAlt. (km).sounnc.aotcn-.aa 383 383

Apoapse ALt, (Km)...vevevroneroenss 12,524 68,117

Inclination (deg)....vovvrvrennnans 124 32

Ascending Node (deg)....veevvernans 80 30

Arg., of Periapse (deg)....cieovuvss 205 220.5

SELECTION RATIONALE:

Detalled measurements are made at a maximum rate of 1
pass/day. Orbit precession is used to maintain the solar
elevation constraint. Maximum elliptical orbit (lowest
periapse) satisfying these factors has a period = 1/3 Mars
day. A large plane change establishes periapse in a desir~-
able position. Coverage initially extends from -50° to 3°
latitude, The stay time is dependent upon the number,slze
and location of the areas to be observed for which a priori

information does not exist.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Méasurement Orbit Frequency........ 3 orbits
Orbit Period (hrsS)..vicivisnsarasns 8.21 1
Measurement Alt. Range (km)........ 383 to 880
Max. Measurement Arc (deg)......... -29 to 47
Max., Sensor on Time (min%orb)...... 23-§

No., of Impulses (AV)..ivivreeonesns

Capture AV (Km/8€C) s veessnnesoassss 1.340 .
Plane Change AV (Km/SeC)...oeveroes ,382 (102.5°)
Size Adjustment AV (km/Sec)........ _-2360

Total AV (km/SeC).....-....--.-..a. 2'082

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.

60



ORBIT SELECTION DATA SHEET NO. 41

Mars  (1984) FAMILY NO., 29 ORBIT NO, 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 0.5 0.5
Minimum Image Overlap (%).......... 20 204
Total Planet Coverage (%).......... > 3 68
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval..........0eueneennse - 1 day
Time for % Coverage (days)......... - -
Coverage Interval.......eoveevnne.. - = 1
DS ETIDULION. v et s rrnrersnnnerenns - -47° to 40° lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity..ooviiinnvnnnnnrenen,. .61732 .9
Periapse Alt. (Km)..svveereeesoeen. 383 383
Apoapse Alt, (km)......... ceeeseaas 12,524 68,117
Inclination (deg).....veviviwunee.. 124.1 36
Ascending Node (deg).....veveesune. 253.5 71
Arg. of Periapse (deg)........... .o 356 184.5

SELECTION RATIONALE:

Detailed measurements can be made at a maximum rate of
one pass/day. The use of orbit precession to maintain polar
elevations is required. Maximum elliptical orbit (minimum
periapse) satisfying these factors has a period of 1/3 Mars
day. A large plane change is the cheapest way to center
periapse in the properly light area. Coverage extends to
55° from periapse along the orbit. Stay time is dependent
upon the number, size, and location of the areas to be
observed for which no a priori information is available.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)........ [ 8.21 1
Measurement Alt. Range (km)........ 383 to 1115
Max., Measurement Arc (deg).....ceo.. -55 to 55
Max, Sensor on Time (min%orb)...... 31

No. of Impulses (AV)....vviesnnnens 3

Capture AV (km/sec).......ev000e0e. 1.338

Plane Change AV (km/sec)...eevevves .485 (161°)
Size Adjustment AV (km/sec)........ 361

Total AV (Km/S€C) . iveeesvresavesese 2.184

b

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.

61



ORBIT SELECTION DATA SHEET NO, 42

Mars  (1984) FAMILY NO. 30 ORBIT NO, 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)....vvvvveue 0.5 0.5
Minimum Image Overlap (%) ...eveees 20 20
Total Planet Coverage (%)..eesvueas 74
Solar Elevation Range (deg)........ 15-30 15-30
Image Interval,..ioeviveseseneannos 1 day 1 day
Time for % Coverage (days)...c.s... g 100 hrs 50 days
Coverage Interval.....veeveeveroess » &fyr -
Distribution..ciivivieivosnronasnsos - -42°to 55°lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity...ivvvivernsreannnsa e 01732 .9
Periapse ALt. (Km)..,..eveeaovicaeas 383 383
Apoapse Alt, (Km).uv.evsrensnaaeass 12,524 68,117
Inclination (deg)....coevevvn N 124 124
Ascending Node (deg)........ seveann 292 292
Arg. of Periapse (deg)....cvvvveiann 0 258

SELECTION RATTONALE:

An elliptical orbit was chosen to 1nclude the measurement
altitude., The inclination is set for sun synchronous precession.
This orbit has a period of 3 orbits/Mars ddy. This is
the smallest number of orbits/day for a sun synchronous orbit,
Capture is made into an intermediate orbit with the proper in-
clination., Periapse is rotated to the equator using circular-
ization at apoapse. The final orbit size is established with
an apoapse and periapse maveuver. Initial coverage extends from
-30° to 55° latitude. 50 days later coverage extends from
~42° to 51° latitude. Solar elevation is within 15°-30°at all times,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous TmagesS........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)...c.vevsvevnsees 8,21
Measurement Alt. Range (km)........ 383 to 2117
Max. Measurement Arc (deg).....c.s. -41 to 81
Max. Sensor on Time (min/orb)...... 38.6

No. of Impulses (AV)....coeenacrcnns 4

Capture AV (km/se€C)....cseosveeeaes 1,340
Plane Change AV (km/SeC).svcvsnsoes -
Size Adjustment AV (km/sec)........ 1.420 (3 impulses)
Total &V (km/sec)..l‘.."..‘l".'" 2.760
'l,

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NG. 43

Mars (1984) FAMILY No. 31 ORBIT NO, 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (kM) ..:cvevivane 0.5 0.5
Minimum Image Overlap (%) .cvevceen. 20 20
Total Planet Coverage (%).......... > 3 >3
Solar Elevation Range (deg)........ - -
Image Interval........cos50v000000.. < 30 hrs 1 day
Time for % Coverage (days)......... - -
Coverage Intexrval.....veeveevevense > 1/300 hr -
Distribution....coveeiiasvncecrnnans - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity.....oeceverevsnsorsess .81813 0
Periapse Alt, (km)....ce0ocvnsrcnss 340 33,809
Apoapse Alt, (km)......vee000sess00. 33,809 33,809
Inclination (deg)...iviverveesseaes 90 920
Ascending Node (deg)......... e ans 136.6 136.6
Arg. of Periapse (deg).......couuss 150 -

SELECTION RATIONALE:

An elliptical polar orbit of period 1 Mars day was selected
to give maximum possible coverage at minimum altitude. Only
1 pass/day is possible for detailed coverage of randomly spaced
areas. Initial periapse is at "35°N. latitude. A 2 impulse
AV of 1.234 km/sec total is required to move periapse to
another latitude. Stay time depends upon the number and detail
of areas to be covered for which no a priori information is
avallahle.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS....... 1

Measurement Orbit Frequency........ every orbit

Orbit Period (hrs)....... i eeeeeeess 24,62

Measurement Alt. Range (km)........ 340 to 370

Max. Measurement Arc (deg).......s. -20 to 20

Max. Sensor on Time (min%orb)...... 9.6 1
No. of Impulses (AV)...ccveeevsoss 1 + size adjustments

Capture AV (km/SeC)....eoccesvenoaes 1.437

Plane Change AV (km/seC)...eeveoens - )

Size Adjustment AV (km/sec)........ 1.234 (2 impulses) 1
Total AV (Km/8€C).vrevesevnaarensss 1.437 + size adjustments

MEASUREMENT ACHIEVEMENT:
1. See note 1, Data Sheet #28.
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ORBIT SELECTION DATA SHEET NO. 44

Mars ( 1989 FAMILY NO. 32 ORBIT NO, 8
GROUP MEASUREMENT SPECIFICATIONS;: Required Obtained
Minimum Image Size (Km)..vvvveveos. 0.3 0.3
Minimum Image Overlap (%) ....veee.. 20 20
Total Planet Coverage (%).......0.. - -
Solar Elevation Range (deg)........ 70-85 70-85
Image Interval......v.ces0vvvneys.. {1 min 1 day
Time for % Coverage (days)....... ‘e - -
Coverage Interval.......evvvvenus.. - - 1
Distributionl L A I B TR B N Y B B B B B R BRI I Waves’pOleS, -37Ot0 6°1at-
mountains
ORBIT ELEMENTS: Final Intermediate
Fecentricity.oeiieenrenesana vevense 61732 .9
Periapse Alt- (km).ssn-l.luovol-loc 383 383
Apoapse Alt, (km)......vovuvenuess. 12,524 68,117
Inclination (deg)......... sese b 124 36
Ascending Node (deg)......vevevvere 70 20.5
Arg., of Periapse (deg)...iceveieers 204 219.5

SELECTION RATIONALE:
A 3 revolution/day orbit is selected to minimize the periapse

altitude and AV while maintaining the solar precession rate
for the ascending node. Off-periapse insertion 1s used to
rotate the apseline 7.5° to the most favorable orbit periapse
location. The orbit plane is rotated 99° to obtain the correct
inclination, The orbit periapse moves in the same latitude
direction as the Sun with time. The stay time is dependent
upon the number and size of areas to be observed for which no
a priori information exists,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS... ..., 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs).vveeevreeoreeses 8.21 1
Measurement Alt. Range (km)........ 383 to 485
Max, Measurement Arc (deg)......... -84 to =44
Max., Sensor on Time (min%orb)...... 17-%

NOI Of Impulses (AV)'O....I.I..I".

Capture AV (Km/8€C).v..ivivecnsrsnss 1.362 (7.5°)
Plane Change AV (km/Se€C).vvevsoraes .373 (99°)
Size Adjustment AV (km/sec)........ .360

Total AV (km/SeC)......'.....'....' 2.095

MEASUREMENT ACHIEVEMENT:

L. Initial coverage., The maximum solar elevation angle at the
poles is 25°.
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ORBIT SELECTION DATA SHEET NO. 45

Mars (1984) FAMILY NO. 33 ORBIT NO, 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).v'vseveosos 0.3 0.3
Minimum Image Overlap (%) ..vvveunn. - -
Total Planet Coverage (%)....... can - -
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval.........e50eve0e0:.. < 1 min 1 day
Time for % Coverage (days)......... - -
Coverage Interval.....vceeovoennns, - -
Distribution....cvvveivievesivsaes.. waves,poles, -50°to 3°1at.t

mountains

ORBIT ELEMENTS: Final Intermediate
Eccentricity.iuoeieiiareerenvenanss 01732 .9
Periapse Alt. (km)...iiivonncseanss 383 383
Apoapse Alt, (Km)......vevancnsen .. 12,324 68,117
Inclination (deg)...... Ceenreenae s 124 32
Ascending Node {(deg)...... Ceeeseana 80 30
Arg. of Periapse (deg)....vicuvnnss 205 220.5

SELECTION RATIONALE:

Detailed measurements are made at a maximum rate of 1
pass/day, Orbit precession is used to maintain the solar
elevation constraint. Maximum elliptical orbit (lowest periapse)
satisfying these factors has a period = 1/3 Mars day. A large
plane change establishes periapse in a desirablé position
Coverage initially extends from -50° to 3° latitude. The
stay time is dependent upon the number, size, and location
of the areas to be observed for which a priori information
does not exist.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency.....c.. 3 orbits
Orbit Period (hrs)..... tessesesrsun 8.21 9
Measurement Alt. Range (km)......v. 383 to 880
Max., Measurement Arc (deg)......... -29 to 47
Max. Sensor on Time (min%

orh) ..o es 23.4
No, of Impulses (AV)...ccvvuooocess 3
Capture AV (km/8e€C).....sveseeoeces 1.340
Plane Change AV (km/sec)........... .382 (102.5°%)
Size Adjustment AV (km/sec)........ .360
Total AV (Km/SeC)...esavsesocessses 2.082

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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Mars (1984 FAMILY NO. 34 ORBIT No. 8
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 0.3 0.3
Minimum Image Overlap (%).....000.0 - -
Total Planet Coverage (%) ....eeinas - 68%
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval...veseeeaseseseersess L min 1 day
Time for % Coverage (days)......... - -
Coverage Interval....ovvasverrnnrss - -
DiStribution.-...-- LN N R BN NN BN RN B B R N B ) WaveS,pOleS, -47°t0 4Oolat'
mountains
ORBIT ELEMENTS: Final Intermediate
Fcecentricity....veen.. e cesess. 61732 .9
Periapse Alt, (Km)...eovvservsnonns 383 383
Apoapse Alt., (Km).veverssravaoneas. 12,524 68,117
Tnclination (deg).v.vivverooesasaes 1241 36
Ascending Node (deg)....... ceeevess 253.5 71
Arg. of Periapse (deg)............ . 356 184.5
SELECTION RATIONALE:

one

ORBIT SELECTION DATA SHEET NO, 46

Detalled measurements can be made at a maximum rate of
pass/day. The use of orbit precession to maintain polar

elevations is required. Maximum elliptical orbit {(minimum
periapse) satisfying these factors has a period of 1/3 Mars

day.

A targe plane change is the cheapest way to center

periagse in the properly lighted areas. Coverage extends

to 55

from periapse along the orbit. Stay time 1s dependent

upon the number, size and location of the areas to be ob-
served for which no a priori information is availlable.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Tmages........ 3
Measurement Orbit Frequency..esea:. 3 orbits
Orbit Period (hrs)..vcvoersas cerenn 8.21 1
Measurement Alt. Range (km)........ 383 to 1115
Max. Measurement Arc (deg)....cee0e -55 to 55
Max. Sensor on Time (min%orb)...... 31

No. of Impulses (AV)..evevrensnress 3

Capture AV (km/8eC).v.vvevuen eeesss 1,338

Plane Change AV (km/seC).....vsveee 485 (161°)

Size Adjustment AV (km/sec)........ .361
Total AV (Km/S€C) iuevsesnsncersases 2.184

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 47

Mars (1988) FAMILY NO. 1 ORBLIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (Km)..eveeeeesas 1000 1000

Minimum Image Overlap (%) .......... 20 31.5

Total Planet Coverage (%)......00.. > 70 100

Solar Elevation Range {(deg)........ day day

Image Interval...v.vresesoeenonesss - 3 days

Time for % Coverage (days)......... < 1 day 40 days

Coverage Interval......ceovesnorass 20/yx -

DiStribution..veeviveesssvsareacess poles global
ORBIT ELEMENTS: Final Intermediate

Eccentricity. e e iianeeracesonsanans 0

Periapse Alt. (Km)....vevsvoeseeas, 931

Apoapse Alt, (Km).uvivesvsevssanonns 931

Inclination (deg)..........cecnnn. . 90

Ascending Node (d€g)..vevsvvevsrsas 4.0
Arg. of Periapse (deg)......oeveess ILl

SELECTION RATTONALE:

A polar orbit is selected because the coverage requirement
include the poles and 70% of the planet. Polar orbits passing
through the VHP vector have periapse on the dark side of the
planet hence elliptical orbits are not possible. The sun
reaches the equator 36 days after the start of the mission,
after this the other pole may be observed in daylight. The
location of the ascending node was chosen to minimize
occultation,

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrsS)..evivsevsoreaasss 2.38
Measurement ALt. Range (km)........ 031
Max. Measurement Arc (deg)......... 180
Max. Sensor on Time (min%orb)...... 71.4
No. of Tmpulses (AV)...ceevvsonenss 1
Capture AV (km/8eC)....seevsseeeese 2,051
Plane Change AV (km/SeC)....vvevons -
Size Adjustment AV (km/sec)........ -
Total AV (Km/SeC)..eevessasssorsess 2,001

MEASUREMENT ACHIEVEMENT:

1, If it were not necessary to observe the 2nd pole, > 70%
coverage could be obtained in 3 days which is the time
required to obtain one longitudinal coverage of the
planet.
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ORBIT SELECTION DATA SHEET NO, 48

Mars (1988) FAMILY NO., 2

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (Km)..oesvevssen
Minimum Image Overlap (%) .covievass
Total Planet Coverage (h)e.vieeesas
Solar Elevation Range (deg)........
Image Interval.....evcvusese
Time for % Coverage (days).........
Coverage Interval.....vicveonvnsans
Distribution..civeievereansessanass

ORBIT ELEMENTS:
Eccentricity...ivviiivirsevvernnanns
Periapse Alt. (km)....
Apoapse Alt, (Km).veeeervroossonanss
Inclination (deg)...... ceen
Ascending Node (deg)....cevevvreans
Arg. of Periapse (deg).i.scsveeens '

LI I S R B A AR L B B

0 ¢ ¢ be s

SELECTION RATIONALE:

ORBIT NO., 6
Reqfired Obtained
000 1000
20 26.8
S 70 71
- 6 days
g 1 day 6 da§s1
0/yr once/6 days 9
poles -90° to 25° lat.
Final Intermediate
L3971
440
5473
90
95.1
309

Because there 1s no solar elevation constraint, an
elliptical polar orbit through the VHP vector 1s selected
to maximize the coverage and to minimize the propulsion re-

quirements.

Periapse is at -51° latitude.

70% coverage of

the planet surface can be obtained between the altitudes

440 to 1489 km.

The direction of motion along the orbit is

picked by minimizing occultation of Earth, Canopus and Sun.

ORRIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency........
Orbit Period (hrs).....
Measurement Alt. Range (km)........
Max. Measurement Arc (deg)...eesnvs
Max. Sensor on Time (min%orb)......
No. of Impulses (AV)...ovvvvivenens
Capture AV (km/seC)..iveveseinnrens
Plane Change AV (km/sec).....veuus.
Size Adjustment AV (km/sec)........
Total Av (km/sec)l".'l’.ll‘l.l.‘.l

MEASUREMENT ACHIEVEMENT:

5
every orbit

4.25

440 to 1489

-39 to 76

36.8

1

1.4841

1.4841

1. To obtain 70% coverage of the planet surface, one com-
plete longitudinal coverage of the planet must be made,

This takes six days.

2. Only one pole is covered because of altitude restrictions

on the elliptical orbit.
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ORBIT SELECTION DATA SHEET NO, 49

Mars (1988) FAMILY NO. 3 ORBIT NO, 1
GROUP M@ASUREMENT SPECIFICATIONS: Re%?ired Obtained
Minimum Image Size (Km).....veuvees 00 600
Minimum Image Overlap (%) .......... 60 61-11
Total Planet Coverage (%)....... ... 210 31.7
Solar Elevation Range (deg)........ 70-85 70-85
Image Interval..iv.vevvisosronanss. - 2 days
Time for % Coverage (days)......... - 30 days
Coverage Interval.......eeevvevenas - -
Distribution.......... - ~22° to 15° lat.

LI B B B B Y B O B

ORBIT ELEMENTS: Final Intermediate
Eccentricity.. ivvcieeann cece e 0 .9
Periapse Alt. (KmM).,sveevrenvonenss 994 094
Apoapse Alt, (km)........euiuunn. .o 994 79,726
Inclination (deg)....covvvvvvrvnnnn 71 29
Ascending Node (deg)...... ceeennaes 218.5 88.5
Arg., of Periapse (deg)..veeiveneces 203 313.5

SELECTION RATIONALE:

Because of the respective locations of the VHP vector,
periapse and the area having desired sun elevation angles.
it 1is not possible to get orbits with much latitude coverage
at the time of arrival using insertion at periapse. This
orbit was selected so that is was outside the area having the
desired sun elevation angles at the time of arrival. 1Its
ascending node moves opposite the direction of the motion
of the sun, so that the desired coverage will be obtained
between 15 and 30 days after arrival.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10 .
Measurement Orbit Frequency........ <very orbit
Orbit Period (hrs)...v.cveveeeeeres 2.44
Measurement Alt. Range (km)........ 994

Max. Measurement Arc (deg)......... 38

Max. Sensor on Time (min/orb)...... 15.5

No. of Impulses (AV)..ivervieoconss 863
Capture AV (Km/S€C).....eocevuovenss "390 (89.5°
Plane Change AV (km/sec)......: ... 1.182 (89.5%)
Size Adjustment AV (km/sec)........ 52 366

Total AV (km/SeC).i.vveevecievanans

MEASUREMENT ACHIEVEMENT:

1. The area having desired sun elevation angles is small and
the sun is just ready to move into the northern hemilsphere.
Because of this, even if a sun synchronous orbit were
used, it would take about 3/4 of a Mars year to obtain
> 70% coverage.
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ORBIT SELECTION DATA SHEET NO. 50

Mars €1988) FAMILY NO. 3

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)..........
Minimum Image Overlap (%)......
Total Planet Coverage (%)...
Solar Elevation Range (deg)...
Image Interval,... 3o
Time for % Coverage (days)..
Coverage Interval
Distribution.....

-

L

-----
-----
-------

4 & 4 & ¢TI

ORBIT ELEMENTS:

Eccentricity.........
Periapse Alt., (km)..,..vuvvuens
Apoapse Alt, (km).......
Inclination (deg)........
Ascending Node (deg)....
Arg. of Periapse {(deg)

SELECTION RATIONALE:

[ R A ]

LI BB 1

& 8 s 8 ¢ 8 4 4 0

L I

LR B A

ORBIT NO, 6
Required Obtained
. 00 600
60 60.2
70 53 1
70-85 70-85
- 18 days
- 125 days
- «28° to 36° 1lat.
Final Intermediate
4601 .9
425 425
6910 68,915
106.5 29
352 88.5
190 313.5

A sun synchronous elliptical orbit, with periapse located

near the bottom of the region with d
and advancing so that it stays in th
for 125 days, is selected. This orb
change and off-periapse insertion be
and periapse are poorly located in r
desired solar elevation angles.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images,
Measurement QOrbit Frequency...
Orbit Period (hrs)..
Measurement Alt. Range (km).
Max. Measurement Arc {deg).....
Max. Sensor on Time (min/orb)
No. of Impulses (AV)........n
Capture AV (km/sec)...... e
Plane Change AV (km/sec)........

P B I ]

oooooo

Size Adjustment AV (km/Sec)...ees..

Total AV (km/sec).......

MEASUREMENT ACHIEVEMENT:
1. Because measurements are made pri

sphere,
3/4 Mars year to obtain

70

LI I I

LN ]

esired solar elevations,
e solar constrained area
1t requires both a plane
cause both the VHP vector
elation to the area having

5

every orbit
4.98
425 to 697
-19 to 190
10.5
3
1.490 (-57°)
.368 (98°%)
572
2.430

-------

* b s 0

marily in the northern hemi-

the mission time would have to be approximately
> 70% coverage.



ORBIT SELECTION DATA SHEET NO, 51

Mars (1988) FAMILY NO. 4 ORBIT NO, 1
GROUP M@ASUREMENT SPECIFICATIONS; Required Obtained
Minimum Image Size (km)...... Creeen 00 600
Minimum Image Overlap (%).......... 60 61.1
Total Planet Coverage (%)..veve..... » 70 100
Solar Elevation Range (deg)..... ‘e - -
Image Interval.. . ..eeivesnnnennesss - 9 days
Time for % Coverage (days)......... = 9 days
Coverage Interval...v.veeeeevronens - once/9 days
IVER-Fas o 1 STUE 5o o A - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity......... Ce it .o 0

Periapse Alt., (Km) ., veevveensaees. 0994
Apoapse Alt, (km).......vveeeeeees. 994

Inclination (deg)...... cersessenuans 90
ASCending NOde (deg) * & 4 8 v kB0 A ke 95 . 1
Arg, of Periapse (deg)....c.ceu... . 309

SELECTION RATIONALE:

Because there is no solar elevation constraint, 100% of
the planet surface can be covered most quickly by using
a circular polar orbit passing through the VHP vector.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)...... e 2.44
Measurement Alt. Range (km)........ 994
Max. Measurement Arc (deg)......c... 180
Max. Sensor on Time (min%orb)...... 73.2
No. of Impulses (AV).......cn. ceene 1
Capture AV (km/SeC)....vevuurns ce..  2.046

Plane Change AV (km/seC).....oevees
Size Adjustment AV (km/sec)........ 9 é
Total Av (km/SeC) a8 2 8 & 8 &9 PP 44N .04

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO. 52

Mars(1988) FAMILY NO. & ORBIT NO, 6
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km)...vevveesen 600 600

Minimum Image Overlap (%)....c.u... 60 60.2

Total Planet Coverage (%).......... > 70 71.13

Solar Elevation Range (deg)........ - -

Image Interval..........scvvu.n e - 18 days

Time for % Coverage (days)......... - 188 days

Coverage Interval.......voceveneens - -

Distribution........... Cheerenenen - -90° to 25° lat.
ORBIT ELEMENTS: Final Intermediate

EccentriCity --------- L RN B AR I A Y ] '4601

Periapse Alt. (Km)..svseeonnnsanons 425

Apoapse Alt, (Km)....vevevorsannsos 6910

Inclination (deg)....vvvvennesnenns 90

Ascending Node (deg).....cveveeuernn. 95.1

Arg, of Periapse (deg).......c0.n. . 309

SELECTION RATIONALE:

Measurements are made at periapse only along this ellipti-
cal polar orbit. One way of covering 707% of the glanet surface
is to cover all the latitudes between -90° and 25°. This
takes 188 days. Note the difference in mission time between
this data collection technique and that of the circular orbit

" selected on orbit selection data sheet #35.

ORBIT/MEASUREMENT CHARACTERISTICS:,

Orbits to Contiguous Images........ 5
Measurement Orbit Frequency....... . every orbit
Orbit Period (hrs)............ ceeen 4,98
Measurement Alt. Range (km)........ 425

Max, Measurement Arc (deg)..... cene -.462 to .462
Max.- Sensor on Time (min?orb)...... .25

No., of Impulses (AV)...eevrnnrarrss 1
Capture AV (km/seC)....ccivnrne T 1.396

Plane Change AV (km/Se€C)...cveveaen
Size Adjustment AV (km/sec)........ -
Total AV (Km/SeC) vivevenrnenanasoas 1.396

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO., 53

Mars (1988) FAMILY NO. 5 ORBIT No, 8

GROUP MEASUREMENT SPECIFICATIONS: Re%Pired Obtained
Minimum Image Size (Km)............ 00 600
Minimum Image Overlap (%).......... 20 231
Total Planet Coverage (%).......... > 70 43
Solar Elevation Range (deg)........ 70-90 70-90
Image Interval........convevnvnnsn. - 15 days
Time for % Coverage (days)......... - 235 days
Coverage Intexrval,...... Cere st en e -

Distribution........ ~-11° to 42° lat.

L N A L I B R I R I

ORBIT ELEMENTS: Final Intermediate
Eccentricity....... et e e, .6115 .9
Periapse Alt, (km).....ivvivesecnan 385 385
Apoapse ALt., (km)........0c0vvnua.. 12,236 68,155
Inclination {(deg)........o0v... vaes 123 9
Ascending Node (deg)......couvuruns 350 255
Arg. of Periapse (deg)............. 318.5 274

SELECTION RATIONALE:

Because periapse 1s spaced far from the area having the
desired sun elevation angles, an off-periapse insertion is
made into a sun synchronous elliptical orbit whose periapse
stays centered in the area having the desired sun elevation
for the next 235 days.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3 ]
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs).........e.0eeun.s 8.03
Measurement Alt. Range (km)........ 385 to 434
Max., Measurement Arc (deg)......... -9 to 28
Max. Sensor on Time (min%orb)...... 9.6

No. of Impulses (AV) . iivierrnovones 3 o
Capture AV (km/Se€C).v.viivecrerrenn 1‘2%? (ig§55 )
Plane Change AV (km/sec)....covvuv. '368 ( )
Size Adjustment AV (km/sec)........ 2 105

Total AV (Km/S€C) vsivvenereconnnens =°

MEASUREMENT ACHIEVEMENT:

1. No additional coverage can be obtained for approximately
the next 235 days while the sun travels back to the
southern hemisphere.
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ORBIT SELECTLON DATA SHEET NO, 54

Mars (1988) FAMILY NO. 6 ORBIT KO, 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km).....vvun... 600 600

Minimum Image Overlap (%) ....v.vu.. 20 23

Total Planet Coverage (%).......... » 70 68.8

Solar Elevation Range (deg)........ 50-80 30-80

Image Interval.......... serereae 2 1 day 15 days;

Time for % Coverage (days)......... 100 hrs 235 days,

Coverage Interval........ reeeraaaas > &fyr - 3

Distribution.....vevvveiveesnsaas,.  Mare,poles -36° to 52°lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity....vvuvuun.. ceersaenue . 6115 .9
Periapse Alt. (km).....iovivvvenvan 385 385
Apoapse Alt, (km)........ seenesones 12,236 68,155
Inclination (deg)........ Ceeerreues 123 9
Ascending Node (deg)............. ‘e 350 255
Arg. of Periapse (deg)....evovvwen.. 318,5 274

SELECTION RATIONALE:

Because periapse is located far from the area having the
desired sun elevation angles, an off~periapse insertion is
made into a sun synchronous elliptical orbit whose periapse
stays centered in the area having desired sun elevations for
the next 235 days.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)....e.eervenenesn. 8.03
Measurement Alt. Range (km)........ 385 to 615
Max. Measurement Arc (deg)......... -28 to 48
Max. Sensor on T%me)(min orb)...... 20-2

No. of Tmpulses (AV)..ietntvveerans

Capture A% (km/seC) . viievuunnns cee. 12310 (‘44550)
Plane Change AV (km/SeC)....cvesuus 427 (121%)
Size Adjustment AV (km/sec)........ -368

Total AV (km/sec)....... i eieees.e. 2.105

MEASUREMENT ACHLEVEMENT:

1. Obtaining the required % coverage depends u the
motion o% the su%. & P pon

2. Because one coverage takes 235 days, 4 coverages/year
are not possible,

3. The poles are never illuminated between 50° and 80°,
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ORBIT SELECTION DATA SHEET NO, 55

Mars (1988) FAMILY NO. 7 ORBIT No, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).......00... %OO 600
Minimum Image Overlap (%).......... 20 30.6
Total Planet Coverage (%).......... > 70 75
Solar Elevation Range (deg)........  30-60 30-60
Image Interval.......... sessenense. <2 hr 5 days
Time for % Coverage (days)......... - 45 daysl
Coverage Interval......cuevevennnee. »olyr -
DistribULLON. s vt v vivivennnnnensen - -49°to 54° lat.
ORBIT ELEMENTS: Final Intermediate
JneTeg=e Kot obi Kol oy 200U 0 .9
Periapse Alt., (Km).....eivesenuannan 969 969
Apoapse Alt, (km)........ Ceveeenaas 969 79,251
Inclination (deg)..cvuievierennnnrans 920 7
Ascending Node (deg)....vvevevues.. 4&0.53 305.5
Arg. of Periapse (deg)....e..vco.... 5.5 96

SELECTION RATIONALE:

Because of the location of the VHP vector relative to
the subsolar point, a plane change is necessary to obtain
much coverage in the areas having the desired sun elevation.
A polar orbit 1s chosen so that there is no precession of the
ascending node. The desired coverage is obtained by waiting
for the subsolar point to move toward the orbit. Elliptical
orbits cannot be used because of the fast regression of periapse
coupled with the 45 day mission time,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Imagesd.....,... 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ e 2.41
Measurement Alt. Range (km)........ 969
Max. Measurement Arc (deg)......... 104
Max. Sensor on Time (min/orb)...... 41.8
No. of Impulses (AV).uiveeronrennss 3
Capture AV (Km/SeC)...erireunrsorons .858
Plane Change AV (km/SeC)....vevvsen .322 (90°)

Size Adjustment AV (km/seC)........ 1.190
TOtal Av (km/seC)....ac-.o.aa-ooo-o 20370

MEASUREMENT ACHIEVEMENT:

l. Using this orbit only 2 coverages/Mars years are
possible,
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ORBIT SELECTION DATA SHEET NO, 56

Mars {1989 FAMILY NO. 8 ORBIT NO, 6
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).vevwrvuren. goo 600
Minimum Image Overlap (%) .......... 20 27.8
Total Planet Coverage (%)......00.. > 70 78.3
Solar Elevation Range (deg)...vvs.. 15-30 15-30
Image Interval. .. eeeeeeesveonseesas 1 day 10 days
Time for % Coverage (days)......... 100 hrs 10 days
Coverage Interval.......veverens vee D Blyr once/10 days
Distribution..... Cevivuvuauviiu... Mare,poles -40.5°to 66.5° 1
ORBIT ELEMENTS: Final Intermediate
Fccentricity...iiivvvennccns srvease LAB33 .9
Periapse ALlt. (Km) .., vevvsesrveoves 425 425
Apoapse AlLt, (Km).uevevvsonnessosnn 6995 68,915
Inclination (deg)...... cevseerrenes 106.7 10
Ascending Node (deg)...... ceveaenss 44,5 295.5
Arg. of Periapse (deg)...veivrvases 9.5 106

SELECTION RATIONALE:
The location of the VHP vector relative to the subsolar

point necessitates a plane change in order to obtain 70%
coverage in the areas having proper solar elevations. Using
a sun synchronous elliptical orbit, it is possible to obtain
the 70% coverage in 10 days. 10 days is the time needed for
one complete longitudinal coverage of the planet. The
selection of orbits is limited by the possible locations
of periapse which li1e far from the areas having the desired
illumination.

ORBIT/MEASUREMENT CHARACTERISTICS;:
Orbits to Contiguous Images........
Measurement Orbit Frequency........ every orbit
Orbit Period (hrsS)..vevresreronanee 5.03
Measurement Alt., Range (km)........ 425 to 1305

Max. Measurement Arc (deg)...eoeese -52 to 66
Max. Sensor on Time (min%orb)...... ) 36-%

No. of Impulses (AV)..eevevvvensons

Capture AV (km/SeC)...vesesvrvvsara - 824

Plane Change AV (km/seC)....vveesss .398 (109.5)
Size Adjustment AV (km/sec)........ -267

Total AV (Km/S€C) . vvvesranaiosvans 1.789

MEASUREMENT ACHLEVEMENT:

1. The poles are not illuminated between 15° - 30° at
the beginning of the mission.
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ORBIT SELECTION DATA SHEET NO. 57

Mars  (1988) FAMILY NO. 9 ORBIT NO, 1

GROUP‘M@ASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 600 600
Minimum Image Overlap (%) ..vvvvnsee 20 30.6
Total Planet Coverage (%)....c.o000. » 70 100
Solar Elevation Range (deg)........ day day
Image Interval....... teereceennrse. £ 15 mn 5 days
Time for % Coverage (days)......... - 40 days
Coverage Interval.......veeeeeeeae. O 4lyr -z
DiStTibDUELON. s sevserersranensenss, €quator,poles global

ORBIT ELEMENTS: Final Intermediate
Eecentricity..civieiceoescasronnens 0
Periapse Alt. (km)..... i erevsanens 969
Apoapse Alt, (Km)....cvvivnvroanens 269
Inclination (deg)....eveeuivenansans 90
Ascending Node (AeE)....veesenseass 943
Arg. of Periapse (deg).....c.u.... . 311

SELECTION RATIONALE:

A polar orbit 1s selected because the coverage requirements
include the poles and > 70% of the planet. Polar orbits passing
through the VHP vector have periapse on the dark side of the
planet hence elliptical orbits are not suitable. The sun reache
the equator 36 days after the start of the mission. After
this time the north pole will be in daylight. The direction
of motion along the orbit is picked to minimize Sun, Earth
and Canopus occultation.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ €Very orbit
Orbit Period (BES).cvicresserenanan 2,41
Measurement Alt. Range (km)........ 969
Max., Measurement Arc (deg)......... 180
Max. Sensor on Time (min%orb)...... 72

No. of Tmpulses (AV)..ievvsevscvess 1
Capture AV (km/seC)....ovevrvenvans 2.051
Plane Change AV (Km/SeC).eeesvsocons -
Size Adjustment AV (km/sec)........ -
Total AV (km/SeC).........-..-..‘.- 2.051

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO. 58

Mars (1988) FAMILY NO. 10 ORBIT NO. 1
GROUP -MEASUREMENT SPECIFICATIONS: Required Obtained
. Minimum Image Size (km)......0v..... 600 600
Minimum Image Overlap (%).......... 20 30.6
Total Planet Coverage (%)...voveaes > 70 100
Solar Elevation Range (deg)........ night night
Image Interval........ o500 veeeese. 2 hr 5 days
Time for % Coverage (days)......... - 45 days
Coverage Interval.......cevevnvucan > 4/yr once/5 days C
Dlstrlbution- LI I D B I B BN B 4 4 & & F 4 0 8 s b k20 pOleS global
ORBIT ELEMENTS: Final Intermediate
Eccentricity..ovirvrerasnacsrennsas 0
Periapse Alt. (Km)....veervresannss 969
Apoapse Alt, (km)........... caeaaae 969
Inclination (deg).v.vevvrnvnriasnns 94,8
Ascending Node (deg)....... P 95
Arg, of Periapse (deg)........... .. 310.5

SELECTION RATIONALE:

This orbit is selected so that the ascending node
precesses at the same rate as the antisolar point. The
orbit always stays in maximum darkness. The high inclination
permits coverage of the poles. After 35 days, the South
Pole enters darkness. A mission time of 45 days allows the
South Pole to move away from the terminator.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Tmages........ 10 .
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)....... e eeanas 2.41
Measurement Alt. Range (km)........ 969

Max. Measurement Arc (deg)......... 180

Max. Sensor on Time (min%orb)...... 72

No. of Impulses (AV)..... Ceereenone 9 41
Capture AV (km/sec)......... cereann -048

Plane Change AV (km/Se€C)...veveeees
Size Adjustment AV (km/SecC) ....e. o 9 045
Total AV (km/SeC)..vavsrnane ceeeann :

MEASUREMENT ACHIEVEMENT:

L. '>70% of the planet surface can be covered every
5 days, however only one pole is covered at a time.
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ORBIT SELECTION DATA SHEET NO. 59

Mars (1988) FAMILY NO.11 ORBIT NO, 1
!

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)...vvewsu.os 600 600
Minimum Image Overlap (%) .......... 20 30.6
Total Planet Coverage (%).......... > 70 100
Solar Elevation Range (deg)........ ~ -
Image Interval.................,... ¢ 30 hr 5 days
Time for 7% Coverage (days)......... - 5 days
Coverage Interval..........vueeuen. » 2/yr once/ 5 day
Distribution.....vvvevieeeveveces ., equator,poles

ORBIT ELEMENTS: Final Intermediate
Eccentricity. v iiieniiiarinerones 0
Periapse ALt., (Km)....eetvnrvoncens 969
Apoapse Alt, (Km)......veveivnrones 969
Inclination (deg).....ccvevrnevnnns 90
Ascending Node (deg)....veviev... .. 27501

Arg, of Periapse (deg).......0v.... 122.8
SELECTION RATIONALE:

A circular polar orbit obtains the required coverage
(poles, equator) most easily. 100% coverage can be
obtained in 5 days. This 1s the lowest circular orbit
satisfying the constraints on 1mage size and lifetime.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.....,... 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)..i.voiviirersnne 2,41
Measurement Alt. Range (km)........ 969
Max. Measurement Arc (deg)......... 180
Max. Sensor on Time (min%orb)......v 72

No. of Impulses (AV).....ovevvnvcens 1
Capture AV (km/sec).,v.oreeanvesees 2,048
Plane Change AV (km/seC)...oevvuans -
Size Adjustment AV (km/sec)........ -
Total AV (km/Sec) iv.vennrencarensss 2,048

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO. 60

Mars (1988 ) FAMILY NO. 11 ORBIT NO, 6
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)...veeeer... 600 600
Minimum Image Overlap (%)...... coee 20 27.8
Total Planet GCoverage (%).......... > 70 71
Solar Elevation Range (deg).....,.. - -
Image Interval........con00eu.. vse. < 30 hrs ~25 hrs
Time for % Coverage (days)......... - 163 days
Coverage Interval........v.ceuu. veo o 2]yr once/163 days
Daistribution........... tieseesees.. €quator, poles -25°to 90° lat,
ORBIT ELEMENTS: Final Intermediate
Ececentricity....vvuvieenecnans vee.. 4633
Periapse Alt, (KmM)....evevnvnsensns 425
Apoapse ALt, (Km)....v.vevenvvnness 6995
Inclination (deg)...'vevevnunnnnn. .o 90
Ascending Node (deg)......vvvuuse.. 272.1
Arg. of Periapse (deg)......ec.... . 122.8

SELECTION RATIONALE:. :

71% of the planet surface can be covered in 163 days
using an elliptical polar orbit when measurements are made
at periapse only. Measurements are duplicated in the northern
latitudes before they are made in the southern latitudes,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 5
Measurement Orbit Frequency........every orbit
Orbit Period (hrs)..v.e.eeseeveneas. 2.03
Measurement Alt. Range (km)....... . 425

Max, Measurement Arc (deg)........--%562 to .4562
Max. Sensor on Time (min%orb) ..... . 25

No. of Tmpulses (AV)....eevevovenss 1

Capture AV (km/sec).......vuu.. vo.. 1.391

Plane Change AV (km/SeC)..vivvvranes
Size Adjustment AV (km/sec)........ -
Total AV (km/SeC) * B P & F A kPt A A sy 1.391

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO., 61

Mars (1988 ) FAMILY NO, 12 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).......... .. 600 600
Minimum Image Overlap (%)......... 20 30.6
Total Planet Coverage (%)........ . > 70 100
Solar Elevation Range (deg)........ - -
Image Interval.............ve.0v:s. < 2 min 5> days
Time for % Coverage (days)......... - > days
Coverage Interval,.....,.sveveess.. » L10/yT once/5days
Distribution..........cvvvvver......0quator,poles, global
wave
ORBIT ELEMENTS: Final Intermediate
BCCentricity. vt i ivrrinrnnnennns 0
Periapse ATt. (KM .svuvreneonsnenss 969
Apoapse Alt, (km)......... e .- 969
Inclination (deg)........c..... vee 90
Ascending Node {(deg)....e.vvvvvrn.. 275.1
Arg., of Periapse (deg).......... ) 122.8

SELECTION RATIONALE:

A circular polar orbit obtains the required coverage
100% coverage can be
obtained in 5 days. This is the lowest circular orbit
satisfying the constraints on image size and lifetime.

(poles, equator,waves) most easily.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency..,..:....
Orbit Period (hrs)..iveiesvanionnans
Measurement Alt, Range (km)....... .
Max. Measurement Arc {(deg).........
Max., Sensor on Time (min/orb)......
No. of Impulses (AV)..... cieaieeens
Capture AV (km/S€C).....veuvenuecen
Plane Change AV (km/sec).....vvuuss
Size Adjustment AV (km/sec)........
Total AV (Km/Sec) .v.vvervecscocnsen

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 62

Mars (1988) FAMILY NO. 12 ORBIT NO, 6
GROUP MEASUREMENT SPECIFICATIONS: . Required Obtained
Minimum Image Size (km)....covvvue. 600 600
Minimum Image Overlap (%).......... . 20 27.8
Total Planet Coverage (%) ...eesees. » 70 71
Solar Elevation Range (deg)....se.. - - 1
Image TRLerval..vvsersasssansesssss < 2 min ~25 hrs
Time for % Coverage (days)......... - 163 days
Coverage Interval....... ceiesenene. » l0/yr once/163 days
Distribution‘...- T R S I B N B I T R I I A ) equat0r3p01683-25°t0 90° lat‘
wave
ORBIT ELEMENTS: Final Intermediate
EccentriCity..q..........--oooc---- 14633
Periapse Alt., (Kkm)...voiesnvvseonns 425
Apoapse Altl (km)lll..I'.DCOI.lﬂl'l 6995
Inclination (deg)...covvvivsoannaes 90
Ascending Node (deg)...... e areean 275.1
Arg. of Periapse (deg)...vcovuiveans 122.8

SELECTION RATIONALE:

71% of the planet surface can be covered in 163 days using
an elliptical polar orbit when measurements are made at
periapse only, Measurements are duplicated i1n the northern
latitudes before they are made in the southern latitudes.

They are made in the northern latitudes in the late winter
and in the spring so that the waves of darkening may be ob-
served in the northern hemisphere at that time.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS.....s.: 5
Measurement Orbit Frequency......., every orbit
Orbit Period (hrS) IS D A B T R RN RN BTN S 5- 03

Measurement Alt., Range (km)........ 425
Max. Measurement Arc (deg).........-.4562 to .4562

Max. Sensor on Time (min/orb)...... .25
No. of Impulses (AV)..ioevevnrecces 1
Capture AV (km/8€C)...evvnvoresaaes 1L.391

Plane Change AV (km/S€C)...eeveenss
Size Adjustment AV (km/sec)......e: -
Total AV (Km/S€C).vseeesvssscssasss 1.391

MEASUREMENT ACHIEVEMENT:

1. The time between overlapping 1mages of any area is approxi-
mately 25 hours. The same area is not imaged twice,

2. Approximately two coverages per year are possible.
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ORBIT SELECTION DATA SHEET NO.- 63

Mars (1988) FAMILY NO, 13 ORBIT NO,
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)....e0:v.... %ﬂo 100
Minimum Image Overlap (7). ......... 20 21.6
Total Planet Coverage (%)......... . 270 81
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval. .v.eeeeeesnsoeeness o - 27 days
Time for % Coverage (days)........ <1 day 235 days
Coverage Interval....v.veeeeesonsos > blyr - 2
g Distribution.............. v, poles,wave -45"to 65.6° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity..oiviiiininnnnnnennnn. 0 .9
Periapse Alt., (km).,...ievvevsnesss 1016 1016
Apoapse Alt, (km).......vveevunena. 1016 80,144
Inclination (deg)....vvvvievevnsees  95.0 3
Ascending Node (deg)............... 353.5 69.5
Arg. of Periapse (deg)............. 352 284.5

SELECTION RATIONALE;

In order to obtain the desired percentage coverage with
proper i1llumination, both a plane change and an off-periapse in-
sertion are necessary. A sun synchronous orbit is selected
so that measurement could be continued until the sun reaches
its maximum northern latitudes. A circular orbit is selected
because regrassion of periapse is too great for an elliptical
sun synchronous orbit to permit the long mission time.

1 4

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequemcy........ €Very orbit
Orbit Period (hrs)......... Ceeiina., 2005

Measurement Alt. Range (km)........ 1016

Max. Measurement Arc (deg)......... -38 to 38
Max. Sensor on T%me)(min%orb) ...... 3%

No., of Tmpulses (AV).iiveieracenrss

Capture A% (Km/S€C) s v evvaneesennsas L2360 (-47-§f)
Plane Change AV (Km/SeC)........... 936 (95.5%)
Size Adjustment AV (km/sec)........ 1-183

Total AV (km/sec) .. ..cvevevu... eei.. 22879

MEASUREMENT ACHIEVEMENT:

1. The time required to obtain the necessary % coverage depends
upon waiting for -the sun to reach 1ts maximum northern
latitude.

2. The poles are never i1lluminated between 50° and 80°.
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ORBIT SELECTION DATA SHEET NO. 64

Mars (1988) FAMILY NO. 14 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Kkm)....vveven.. 100 100
Minimum Image Overlap (%) ....v..... 20 21.6
Total Planet Coverage (%).......... > 70 ~ 70
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval.......... re s s e vae - 27 daysl
Time for % Coverage (days)......... { 1 day 54 days2
Coverage Interval........... I T4 £ 1 - 3
DistribULLIOn. o vur v veennurenenns poles,wave -49°to 55°

ORBIT ELEMENTS: Final Intermediate
Eccentricity...... .o inennennn 0 .9
Periapse ALt. (km).....ci0nvevsncans 1016 1016
Apoapse ALt, (Km)..... tieenvoncans 1016 84, L4k
Inclination (deg)......... feeaeaaens 90 7
Ascending Node (deg)............. . 40.5 305.5
Arg, of Peraiapse (deg)............ . 55 96

SELECTION RATTONALE:

Because of the location of the VHP vector relative to the
subsolar point, a plane change is necessary to obtain much
coverage in the areas having the desired solar elevations.

A polar orbit is chosen so that no precession of the ascending
node occurs. The desired coverage 1s obtained by waiting for
the subsolar point to move toward the orbit. Elliptical orbits
cannot be used because of the fast perilapse regression rate.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ eieeren. 20485
Measurement Alt. Range (km)........ 1016
Max. Measurement Arc {(deg)..... .... Llo40
Max. Sensor on Time (min/orb)..... . 42.5
No. of Impulses (AV).......... ceans 86%
Capture AV (km/sec)......ccovvuuecn. "321 (90°)

Plane Change AV (km/seC)......e....
Si1ze Adjustment AV (km/sec)........ 5365
Total AV (km/sec).....cvvevn. eeeees OF

MEASUREMENT ACHIEVEMENT:

1. Obtaining the % coverage depends upon waiting for the motion
of the sun.

2. Using this orbit, at most 2 coverages/Mars year are possible.

9. The maximum solar elevation angle at the poles 1s 25%.

84



ORBIT SELECTION DATA SHEET NO. 65

Mars  (1988) FAMILY NO, 15 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 00 100
Minimum Image Overlap (%)......... . 20 21.6
Total Planet Coverage (%).......... > 70 100
Solar Elevation Range (deg)........ - -
Image Interval.....eeyevrnennenerns - 27 days
Time for % Coverage (days)......... < 1 day 27 days
Coverage Interval......oeeeeeovenes - once/27 days
Distribution..... . viivevvnnvinna.. - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity.... v0viven.. crrev e 0
Periapse ALt. (Km).»soeuevnosnsesen, LO1O
Apoapse Alt, (km)......... veeeren., L1016
Inclination (deg).v.vevevrnnnnnn. - 90
Ascending Node (deg)............. .. 275.1
Arg., of Periapse (deg)....evvevuns , 122.8

SELECTION RATIONALE:

In order to obtain maximum latitude coverage the orbit
is chosen to precess with the Sun. Because of the small
1mage size (100 km)  the time for longitudinal coverage 1s
long ,being shortest (27 days) for the circular orbit. For
this reason elliptical orbits were not considered.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images...... " 10
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs) [ I I IR I I B T B N I I L I 2.45

Measurement Alt. Range (km)........ 1016
Max. Measurement Arc (deg)......... 180
Max. Sensor on Time (min%orb)...... 73.2
No, of Impulses (AV)...ivuiverrennons 1
Capture AV (km/Sec)....viesvsveeas. 2.044
Plane Change AV (km/seC).evervocene -
Size Adjustment AV (km/sec)........ -
Total AV (KM/S€C) suvueennveneeeossss 2.044

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 66

Mars (1988) FAMILY NO. 16 ORBIT NO. §
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)..voevivenas 100 100
Minimum Image Overlap {(%).......... 60 204
Total Planet Coverage (%)..veesev.. > 10 27
Solar Elevation Range (deg)........ 70-85 70-85
Image Interval......c. 00500000 v - 1 day
Time for % Coverage (days)......... - -
Coverage Interval........evvvuees.. Dhlyr -
Distribution....c..v... Cersraer e - -21° to 10.5° latl
ORBIT ELEMENTS: Final Intermediate
Fecentricity.veieennnnnns e rrecear 61372 .9
Periapse ALt. (Km)....eeeoravovaess _ 383 383
Apoapse Alt, (KM) o s svovuneennnanass 12,524 68,117
Inclination édeg) ....... Ceeeeereaen 12%A§ ég-g
Ascending Node (deg).....vvcuvvrss 340 2953

Arg., of Periapse (deg)....ccceeuven
SELECTION RATIONALE:

For this specification the areas of interest are selected
on basis of prior measurements for which no a priori infor-
mation is available. Because i1mage sizes are small, it is
necessary to have orbits with periapse altitudes as low as

possible but which are sun synchronous. A 3 orbit/day orbit

is selected.

Both an off-periapse insertion and a plane

change are necessary in order to obtain the proper solar
elevations. 60% overlap is acquired along orbit path.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrS)..viverrsecsrsoas 8.21 1
Measurement Alt. Range (km)........ 383 to 572
Max. Measurement Arc (deg)......... -10 to 29
Max. Sensor on T%me)(min%orb)...... 10-%

No. of Impulses {AV) . .civeevennnrons o
Capture A% (KI/S€C) v vverennssonsnss L2360 (-48%)
Plane Change AV (Km/S€C).ccvervsass 434 (124,5°%)
Size Adjustment AV (km/sec) .veennas Z.igg

Total AV (Kkm/SeC) iv.ivsevsrancrsnnns

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT

ORBIT SELECTION DATA SHEET NO. 67

Mars( 1988) FAMILY NO, 17 ORBIT NO. 10
MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (KmM).veveerrnnnn fbo 100
Minimum Image Overlap (%) ....evee-. 60 60
Total Planet Coverage (%)...ecceuesa 10 100
Solar Elevation Range (deg)........ - -
Image Interval....ueeeeiseosannnsos - 1 day
Time for % Coverage (days)......... - -
Coverage Interval. ... .osveeassoccns - -
Distribution.....viieviuseiarnonnes - global
ELEMENTS: Final Intermediate
"Eccentricity.. .. iiiiiiciierennnes .81813 0
Periapse Alt. (km).,..vivveovonnons 340 33,809
Apoapse Alt, (km).......v00veesnn .« 33,809 33,809
Inclination (deg).....cvveverensaes 90 90
Ascending Node (deg).....ccveeuns .. 275.1 275.1
Arg. of Periapse (deg)....cevneeees 122.8 -

SELECTION RATIONALE:

An elliptical polar orbit of 1 Mars day was selected to
give maximum possible coverage at minimum altitude. Only 1
pass/day 1s possible for detailed coverage of randomly spaced
areas. Initial periapse is at 57°N lat. A 2 impulse AV
of.1.234 km/sec total 1s required to move periapse to another
latitude. The stay time depends upon the number and detail
of areas to be covered for which no a priori information
is available,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ L

Measurement Orbit Frequency........ &vVery orbit

Orbit Period (DIS) ...o.ovesereoosss 2803

Measurement Alt. Range (km).,....... 340 to 370

Max., Measurement Arc (deg)......... -20 to 20

Max. Sensor on Time (min%orb)...... 9.6 ) ) 1
No. of Impulses (AV)..eeeesronaners 1 + size adjustments
Capture AV (km/sec)..... Ceeireeaare -92}

Plane Change AV (km/sec)........... 1.234 (2 impulses)

Size Adjustment AV (km/sec)........

. N 1
Total AV (Km/SEC) cvsuvarsoviansosns -921 + size adjustments

MEASUREMENT ACHIEVEMENT:

1. See note 1, Data Sheet #28.
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ORBIT SELECTION DATA SHEET NO, 68

Mars (1988) FAMILY NO, 18 ORBIT NO, 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)...vuvvevus.n 100 100
Minimum Image Overlap (%) .v.ievvee.n 20 204
Total Planet Coverage (%)..ssevees.. > 10 27" 4
Solar Elevation Range (deg)........ 70-85 70-85
Image Interval..........;.o.......- - 1day
Time for % Coverage (days)......... - -
Coverage Interval....... creeee s - -
DiStributiOH ---------- WEEEEEEREEEREERER] = “210 to 10'5°1at'

ORBIT ELEMENTS: Final Intermediate
Fecentricity..iiiiiienineenes vee.es 61732 .9
Periapse Alt, (km)......vvevvsce.. . 383 383
Apoapse Alt, (km)........cc0iueennse 12,524 68,117
Inclination (deg)....ccvevveveveaes 124.1 13.5
Ascending Node (deg)....ccnvvervnss 345 80.5
Arg, of Periapse (deg)....ci.o0uuvs 344 275.5

SELECTION RATIONALE:

For this specification the areas of interest are selected
on basis of prior measurements for which no a priori infor-
mation is available. Because image sizes are small, it is
necessary to have orbits with periapse altitudes as low as
possible but which are sun synchronous. A 3 orbit/day orbit
is gelected. Both an off-periapse insertion and a plane
change are necessary in order to obtain the proper solar
elevations. -

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3 .
Measurement Orbit Frequency........ 3 orbits
Orbit Period (ArS)....ue-esveseesess 0221 1
Measurement Alt. Range (km)........ 383 to 572
Max. Measurement Arc (deg)......... ~10 to 29
Max, gensor on T%me)(min fo3 ») SN 10'%

No. of Impulses (AV)....vevecverons o
Capture A% (km/sec)..... cvesabssans 1-262 (igg ).
Plane Change AV (km/sec).....sreeees '320 (124.5%)

Size Adjustment AV (km/sec)........
Total AV (km/S€C)...cvevrecaanacons 2.154

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 69

Mars (1988)

FAMILY NO, 19

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (kM) ...vvvnunson
Minimum Image Overlap (%) ......00..
Total Planet Coverage (h)...cvesees
Solar Elevation Range (deg)........
Image Interval. ... iiviiisrsrvennsos
Time for % Coverage (days)
Coverage Interval........
Distribution.....

---------
LINL I BN I I I I

4 4 F A A BT F P S e

ORBIT ELEMENTS:
Eccentricity......c..vve.s .
Periapse Alt, (km)........
Apoapse Alt, (km)......cevunne
Inclination {(deg)....ceevuvne Ceaee
Ascending Node (deg)...............
Arg, of Periapse (deg)........

L I ]

SELECTION RATIONALE;

ORBIT NO, 8
Required Obtained
100 100

20 204

> 10 51
50-80 50-80

1 day 1 day

100 hrs -
> 4fyr -

- -32.5%to 28.5° 1lat.
Final Intermediate
.61732 0.9

383 383
12,524 68,117
124 11
351 78.5
347.5 279

The measurement specifications include a small image size

coupled with solar elevation constraints.

A highly elliptical

sun synchronous orbit, having a periapse altitude of 383 km

and a period of 3 orbits/Mars day is selected,

Both

an off-periapse insertion and a plane change are used to place
the orbit within the area having proper sun elevation angles.
The stay time depends upon the areas to be observed about
which no a prioi information is available.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous ImagesS........
Measurement Orbit Frequency........
Orbit Period (hrs)......e..e
Measurement Alt. Range (km)...... ‘e
Max. Measurement Arc (deg).........
Max. Sensor on Time (min%orb)......
No. of Impulses (AV)..iuevvaaverons
Capture AV (km/8ec)...isvencsesecns
Plane Change AV (km/S€C)..isevssrars
Size Adjustment AV (km/Sec)........
Total AV (km/Se€C) .viuresrrrcaoensns

LI I I

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.

R9

3
3 orbits
8.21
383 to 927
-28 to 48
20.7
3
1.310 (-44°)
.429 (122°)
. 360
2.099



ORBIT SELECTION DATA SHEET NO., 70

Mars  (1988) FAMILY NO. 20 ORBIT NO, 8

GROUP MEASUREMENT SPECIFICATIONS: Rquired Obtained
Minimum Image Size (km)......v00vvs 00 100
Minimum Image Overlap ().....v.ev.. 20 204
Total Planet Coverage (%).......... > L0 65
Solar Elevation Range (deg)........ 30'69 30-60
Image Interval.,........ vreeersnesa, K2 min 1 day
Time for % Coverage (days)......... )»;/yr -
C It llll.l’.......l.'.l -

overage ncerva - _340 to 48.50 1at.

Dlstributlon‘..i.l.ll‘l'.l.l.l‘.i.l

ORBIT ELEMENTS: Final Intermediate
Eccentricity..ivvierieiavrvanennaes .01732 .9
Periapse Alt. (Km)..,..ecevennonoons 383 383
Apoapse Alt, (km)....c.vvvuvvnssas. 12,524 68,117
Inclination (deg)...... Cereeerrenes 124 ! 7
Ascending Node (deg)...... Ceeer e 15 303.5
Arg., of Periapse (deg)...veevecenes 6.5 67

SELECTION RATIONALE:

The small image size in the measurement specification
requires an orbit with as low a periapse altitude as possible.
A 3 orbits/Mars day, sun synchronous orbit is selected -
so that coverage can be continued as long as is desired. Both
off-periapse insertion and a plane change are necessary to
place the orbit within the proper sun elevation constraints.
The location of periapse was selected so that it is approxi-
mately centered in latitude in the area with proper sun elevations.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)....ccovvene eeea. 8.21 1
Measurement Alt, Range (km)........ 383 to 1271
Max., Measurement Arc (deg)...eeee.. -49 to 60
Max. gensor on T%me)(min orb).veess 31-%

No. of Impulses (AV)..... seseveenss

Capture Ag (km/S€C) . vevsrvvvesraans 1-085-('29-512
Plane Change AV (km/sec¢)........ o -g%g (120.5%)

Size Adjustment AV (km/secC)..eessn. 173
TOtalAV (km/SEC)Illl..l'll..".." .70

MEASUREMENT ACHIEVEMENT:

1, Initial coverage

90


http:1.085.(-29.50

ORBIT SELECTION DATA SHEET NO, 71

Mars (1989 . FAMILY No. 21 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 100
‘Minimum Image Overlap (%) ...esves.. 20 20
Total Planet Coverage (%).......... > 10 78 4
. .S0lar Elevation Range (deg)........ 15-=30 15-30
. Image Interval.........¢esvevevunsr.. 1 day 1 day
Time for % Coverage (days)......... 100 hrs -
Cgvergge Interval..... teereessesnee Shlyr -
Distribution........ tesessrsssesss. mare,poles -81° to 35°lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity......... Cee e e e 0 0.9
Periapse Alt., (km)....0vievvuvoeen.. 1027 1027
Apoapse Alt, (km)......vveeeeunnas 1027 80,353
Inclination (deg)....... Cerereneans 95 47
Ascending Node (deg)...... Ceteraans 226 278
Arg. of Periapse (deg).....c.veu.. . 142 126

SELECTION RATIONALE:

The swmall image size in the measurement specifications
calls for low measurement altitudes. A circular, sun
synchronous orbit was selected so that measurements could
be made along the entire orbit and so that the South Polar
region could be covered. A plane change 1s required to get
into this orbit. If the areas of interest are farther
North, then the orbit described on Orbit Selection Data
Sheet No. 56 could be used,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ 10 orbits
Orbit Period (hrs)............ . 2.46

Measurement Alt. Range (km)........ 1027
Max. Measurement Arc (deg)......... 1180
Max. Sensor on Time (min%orb)...... 48.4
No. of ITmpulses (AV)..veveorvovonns 3

Capture AV (km/sec)........ ceereans .862
Plane Change AV (km/SeC)..icececons .252 (67.5°%)
Size Adjustment AV (km/sec)........ 1.182
Total AV (Km/SeC) e .ieeervennnnsonss 2.296

MEASUREMENT ACHIEVEMENT:

1, Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 72

Mars (1988)

GROUP MEASUREMENT SPECIFICATIONS:

Minimum Image Size (km)...... veennn
Minimum Image Overlap (%) ... evvevnn
Total Planet Coverage (%)....ccc...
Solar Elevation Range (deg)........
Image Interval.....vvivenrevenrvnan

Time for % Coverage (davs).........
Coverage Interval..... teeees careaan
Distribution.......... Cerriasrar e

ORBIT ELEMENTS:

Eccentricity..... Cerseat e as
Periapse Alt. (km).,...ceeeunveenas
Apoapse Alt, (km)...... cisarreanes
Inclination (deg)...ivvvenusen ceees
Ascending Node (deg)...... Ceeeeraas

Arg. of Periapse (deg)....cocveuass

SELECTION RATIONALE:

FAMILY NO, 22

ORBIT NO,10

Required Obtained
%066 160°
20 20
> 10 7 97
day day
{2 hrs 1 day
S 1/day -1
- -90° to 71.5° lat.
Final Intermediate
.81813 .9
340 33,809
33,809 33,809
90 90
94.5 94,5
311 -

Because of the small image size, an orbit with low

periapse altitude 1s desired.
Mars
90°

orbit passes through the VHP vector
Because periapse is on the

dark side,

An orbit with period one orbit/
day is selected to provide contiguous coverage.

inclination maximizes the latitude coverage, and the

to minimize the AV.

an apseline rotation

costing 1.234 km/sec is performed to place periapse in any

desired location.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images..
Measurement Orbit Frequency.....
Orbit Period (hxrs).......
Measurement Alt. Range (km).....
Max., Measurement Arc (deg).........
Max. Sensor on Time (min?orb)......
No. of Impulses (AV)....cevvoncs
Capture AV (km/sec).......... ceeane
Plane Change AV (km/sec).......cc..
Size Adjustment AV (km/sec)........
Total AV (km/sS€C).isvsuvveenen

LI I
LI
# > 8 s 88 2 e acr

v 4 @ sy

MEASUREMENT ACHIEVEMENT:

1
every orbit
24,63
340
-.063 to.063
.028
3
0.921

1.234 (2 impulses)
2.155

1. The time required to obtain one coverage of any area
depends upon the size of the area, but if more than
one -pass is required, the time will be more than

1 day.
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ORBIT SELECTION DATA SHEET NO, 73

Mars (1988) FAMILY NO, 23

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)...voeeeoens
Minimum Image Overlap (%) ..v.veunss
Total Planet Coverage (7).....cceee
Solar Elevation Range (deg)........

Image Interval.......... asaassesroe
Time for % Coverage (days).........
Coverage Interval.,....vivvievananse
Distribution....vcivesnvsresosennss

ORBIT ELEMENTS:
Eccentricity...iveiiinenninecrnnses
Periapse ALlt. (Km).ssuuceravnsenoas
Apoapse Alt, (km)............ Cresas
Inclination (deg)....cvvevnvocounnn
Ascending Node (deg) ......covuvvvns.
Arg. of Periapse (deg).....ico0cnes

SELECTION RATIONALE:

ORBIT NO, 10
Rquired Obtained
00 100
20 20
> 10 100
{30 hrs 1 day
S 2/yr -

- global
Final Intermediate
.81813 0

340 33,809
33,809 33,809

90 90
275.1 275.1
122.8 -

The small image size in the measurement specifications

calls for low measurement altitudes.

A circular, sun synchron-

ous orbit was selected so that measurements could be made along
the entire orbit and so that the South Polar region could be
covered. A plane change is required to get into this orbit.

If the areas of interest are farther North, then the orbit
described is Orbit Selection Data Sheet No.206 could be used,

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency........
Orbit Period (Mr8)..vceeussecarsons
Measurement Alt. Range (km)........
Max. Measurement Arc (deg).........
Max. Sensor on Time (min%orb)......
No. of Impulses (AV)....vvuvuvcnnss
Capture AV (km/sec)............. vae
Plane Change AV (km/seC).......co0s
Size Adjustment AV (km/se€)........
Total AV (Kkm/SeC) .. .vveenonaanssons

MEASUREMENT ACHIEVEMENT:
1. See note 1, Data Sheet #28,

93. -

1
every orbit
24,63
340 to 370
-20 to 20
9.6 1
1 + size adjustments

921

1.234 (2 impulses) 1
.921 + size adjustments



ORBIT SELECTION DATA SHEET NO, 74

Mars (1988) FAMILY NO. 24 ORBIT NO.10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 100 100
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%).......... > 10 100
Solar Elevation Range (deg)........ = =
Image Interval,..........00000.,,.. <2 min 1 day
Time for % Coverage (days)......... T =
Coverage Interval..,.ve'eeoonsneses > 1 day -
DistributLlon. e i vivrerrnnnnnroenss - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity... . vvvuesenavanreoss, 81813 0
Periapse Alt. (km)..... e ennniaaens 340 33,809
Apoapse Alt, (km)....vvvevenvennna. 33,809 33,809
Inclination (deg)....cvvvivecvnnnns 20 90
Ascending Node (deg).......eevuve.. 275.1 275.1
Arg. of Periapse (deg)........o..., 122.8 -

SELECTION RATIONALE:

The small image size 1n the measurement specifications
calls for low measurement altitudes. A circular, sun syn-
chronous orbit was selected so that measurements could be
made along the entire orbit and so that the South Polar region
could be covered. A plane change is required to get into
this orbit. If the areas of interest are farther North,
then the orbit described on Orbit Selection Data Sheet No.

56 could be used.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period (hrs) .. ivuirrvecvonss 24,63

Measurement Alt. Range (km)...... .o 340 to 370

Max. Measurement Arc (deg) ceaese ~20 to 20

Max. Sensor on Time (min?orb) ...... 9.6 1
No. of Impulses (AV).....vievvesnos. 1 + size adjustments
Capture AV (Km/8€C) . s eveievnronnass .921

Plane Change AV (km/seC).....veeess - .

Size Adjustment AV (km/sec)........ 1.234 (2 impulses) 1
Total AV (Km/S€C) i vuvunrseessveorns .921 + size adjustments

MEASUREMENT ACHIEVEMENT:

1. See note 1, Data Sheet #28.
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ORBIT SELECTION DATA SHEET NO,

Mars @988) FAMILY NO. 25

GROUP MEASUREMENT SPECIFICATIONS;
Minimum Image Size (km)............
Minimum Image Overlap (%)......
Total Planet Coverage (%).......
Solar Elevation Range (deg).....
Image Interval....o.erereseseensens.
Time for 7 Coverage {days)....
Coverage Interval........
Distribution.,......

L L |
LI A I )

LA I I Y I B B I I RO I Y

ORBIT ELEMENTS:
Eccentricity .
Periapse Alt. (km)..,.......
Apoapse ALL, (Km) ..viwrossoneeaans
Inclination (deg).........
Ascending Node (deg)...............
Arg. of Periapse (deg)...civnvvuuns

SELECTION RATIONALE:

75

Required

L P R >1/300 h.r

ORBIT NO. 8

Obtained
0.5
20
271

70-85
1 day

~21° to 10.5° lat.

Intermediate
.9
383
68,117
13.5
80.5
275.5

For these specifications the image size and the percent
coverage are small and the areas of interest are selected
on basis of prior measurements. It is necessary to have
sun~synchronous, orbits with periapse as low as possible. For
this an orbit having a period of 3 orbits/Mars davy is
selected. An off-periapse insertion, coupled with a plane
change places the orbit in the area having proper sun eleva-
tion angles. 607% image overlap is acquired along orbit path.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images...... -
Measurement Orbit Frequency........
Orbit Period (Brs)....vvervevnness
Measurement Alt. Range (km)........

Max. Measurement Arc (deg).........
Max. Sensor on Time (min%orb). cers
No. of Impulses (AV)...cevucvenenss
Capture AV (km/sec)....vivureeann ‘e
Plane Change AV (km/sec)......... ‘e
Size Adjustment AV (km/sec)........
Total AV (Km/SeC) . vveiasvrersovsnnns

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO. 76

FAMILY NO, 26

Mars (1988)

ORBIT NO. 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 0.5 0.5
Minimum Image Overlap (%)...... . 60 60
Total Planet Coverage (%)....... >3 100
Solar Elevation Range (deg)..... - -
Image Interval. ................ - 1 day
Time for % Coverage (days)...... - -
Coverage Interval...........c... > 1/300 hrs -
Distribution....... e v - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity.......... e e ve. ,81813 0
Periapse Alt, (km).....c.vivvruns 340 33,809
Apoapse Alt., (km)....... . 33,809 33,809
Inclination (deg).......vouvuunn . 90 90
Ascending Node (deg).......c..v.. 275.1 275.1
Arg., of Periapse (deg).......... 122.8 -

SELECTION RATIONALE:

An elliptical polar orbit of period of 1 Mars day was
selected to give maximum possible coverage at minimum altitude,
Only 1 pass/day is possible for detailed coverage of randomly

spaced areas. Initial periapse is at 57°N lat., At 2 impulse

AV of 1.234 km/sec total is required to move periapse to another
latitude. The stay time depends upon the number and detail of
areas to be covered for which no a priori information is
available.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit

Orbit Period (hrs)..veeevevernes 24,63

Measurement Alt, Range (km)..... 340 to 370

Max, Measurement Arc (deg)...... =20 to 20

Max. Sensor on Time (min%orb)... 9.6 1

No. of Impulses (AV)............ 1 + size adjustments
Capture AV (km/sec).......cc.vvs. .921

Plane Change AV (km/sec)...,.... -

Size Adjustment AV (km/sec)..... 1.234 (2 impulses) 1
Total AV (km/S€C)...vvvuvuvrnnss .921 + size adjustments

MEASUREMENT ACHIEVEMENT:

1. See note 1, Data Sheet #28.
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ORBIT SELECTION DATA SHEET NO, 77
Mars (1988) FAMILY NO. 27 ORBIT NO,. 8
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).....ecvurne %.5 0.5
Minimum Image Overlap (%) ...cvevvee 20 204
Total Planet Coverage (%)....... AN 3 27
Solar Elevation Range (deg)........ /0-85 /0-85
Image Interval....ovevveroeosnansae - 1 day
Time for % Coverage (days)......... - -
Coverage Interval.......coouvenes - -
Distribution...... e - -21°to 10.5° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity...cvvieuieovnsesnseasare 01732 .9
Periapse Alt., (km)....eevanensaonss 383 383
Apoapse Alt, (Km)..ssesereasasesess 12,524 68,117
Tnclination (deg)...coveveveoannss. 124.1 13.5
Ascending Node (deg)............ ‘o 345 80.5
Arg., of Periapse (deg)......c.ivuses 344 275.5

SELECTION RATIONALE:

For these specifications th
coverage are =<mall and the are
basis of prior measurements.

e image size and the percent
as of interest are selected on
It is necessary to have sun-

synchronous orbits with periapse as

low as possible,

For

rhis an orbit having a period of 3 orbits/Mars day

is selected. An off-periapse insertion,

coupled with a

plane change places the orbit in the area having proper sun

elevation angles.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)...cceovsevueeens 8.21
Measurement Alt., Range (km)........ 383 to 572
Max. Measurement Arc (deg)......... -10 to 29
Max. Sensor on Time (min%orb)...... 10.1
No. of Impulses (AV)...civiarecasns 3

Capture AV (km/S€C)....cvevovvncens
Plane Change AV (km/sec)...........
Size Adjustment AV (km/sec)........
Total AV (Km/SeC) . vsverorsveioonsns

.360
2.154

MEASUREMENT ACHIEVEMENT:

1, Initial coverage.

Q7

1.360 (-48°)
434 (124.5%)



ORBIT SELECTION DATA SHEET NO, 78

Mars (1988) FAMILY NO. 28 ORBIT NO, 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km}......e..... 0.5 0.5
Minimum Image Overlap (%)....sceuus 20 204
Total Planet Coverage (%) ...eeveu.e ) 3 5l
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval...ovueeeenssssnssess. 2 1 day 1 day
Time for 7 Coverage (days)......... 100 hrs -
Coverage Interval.......ccvvenvnnnn. > &fyr o .- o
Dastribution...... Cest s es e eecaae = ~32.5" to 28.5"lat.

ORBIT ELEMENTS: Final Intermediate
Eccentricity....iiiiveunnn. seeseaa.. .01l732 0.9
Periapse Alt, (km)......... Ce s ena 383 383
Apoapse Altl (km)naloo.oc-.otonocoo 12:524 68,117
Inclination (deg)...... Peveeenaas . 124 11
Ascending Node (deg)...... Ceevs s 351 78.5
Arg, of Periapse (deg)....eecuvunn . 347.5 279

SELECTION RATIONALE:

The measurement specifications include a small image size
coupled with solar elevation constraints, A highly elliptical
sun synchronous orbit, having a periapse altitude of 383 km
and a period of 3 orbits/Mars day is selected. Both
an off-periapse insertion and a plane change are used to
place the orbit within the area having proper sun elevation
angles. The stay time depends upon the areas to be observed
about which no a priori information is available.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.,....... 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)......... eresanas 8.21 1
Measurement Alt. Range (km)........ 383 to 927
Max., Measurement Arc {(deg)......... -28 to 48
Max. Sensor on Time (min%orb)...... 20.7

No. of Impulses (AV)...vvereascnsrs 3
Capture AV (km/sec)....... ceesnsens 1.310 §-44zg
Plane Change AV (km/SeC)..eevevcaas 429 (122

Size Adjustment AV (km/sec)........ .360
TOtal AV (M/SQC)....--.o...a-.o.-. 2'099

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 79
Mars (1988) FAMILY NO. 29 ORBIT NO., 8
GROUP MEASUREMENT SPECIFICATIONS; R ired b

Minimum Image Size (km),........... %?ﬁ5re Ocﬁ%éned
Minimum Image Overlap (%).......... 20 20,4
Total Planet Coverage (%).......... » 3 65
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval.....,.... see e eras - 1 day
Time for 7% Coverage (days)......... -

Coverage Interval....,........ -
Distribution........ -

4% 3 4 2 0% 0 st aaaas

ORBIT ELEMENTS: Final
Eccentricity..iiviviineeiiennennea, 61732
Periapse ALt. (Km).....ivtevvseanss 383
Apoapse Alt, (km)......... e ve. 12,524
Inclination (deg)....... creerebsaens 124
Ascending Node (deg)......vvveueen, 15
Arg. of Periapse (deg)....ccvvvrves 6.5

SELECTION RATIONALE:

The small image size in the measurement
requires an orbit with as low a periapse alt

~34° to 48.5° lat.

Intermediate
383
68,117
7

303.5
67

specification
itude as possible,

A 3 orbits/Mars day, sun synchronous orbit is selected

so that coverage can be continued as long as

is desired.

Both off-periapse insertion and a plane change are necessary
to place the orbit within the proper sun elevation constraints.
The location of periapse was selected su that it is approxi-

mately centered in latitude in the area with proper Sun

elevations.

ORRIT/MEASUREMENT CHARACTERISTICS: '
Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)..... e r et 8.21
Measurement Alt, Range (km)........ 383 to 1271
Max. Measurement Arc (deg)......... -49 to 60
Max. Sensor on Time (min%orb)...... 31.4
No. of Impulses (AV)....vevvvunnens 3
Capture AV (km/sec).......... veaees. 1,085 2-29-5°)
Plane Change AV (km/sSec).....oveees 425 (120.5)
Size Adjustment AV (km/sec)........ _.360

Total AV (km/sec)....couvevnvvesncss L.870

MEASUREMENT ACHIEVEMENT:

1, Initial coverage.
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ORBIT SELECTION DATA SHEET NO. 80

Mars  (1988) FAMILY NO. 30 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).....c000es. 6.5 0.5 ’
Minimum Image Overlap (%) ...cvvus.. 20 20
Total Planet Coverage (%).......... S 3 781
Solar Elevation Range (deg)........ 15=30 15=30
Image Interval.........-:--.....;.. lday lday
Time for % Coverage (days)......... 2 100 hrs -
Coverage Interval.........cenvuuve. Shfyr -
Distribution. .ot iiiiinerreneeas - -81° to 35° 1lat.

ORBIT ELEMENTS: Final Intermediate
Feccentricity..uiiieiivneiinnnennnns 0 0.9
Periapse Alt., (Km)...veevvnveseaeas 1027 1027
Apoapse Alt., (km)......vvvuvvesvan. 1027 80,353
Inclination (deg)...eveeernreoessana 95 47
Ascending Node (deg).......... R 226 278
Arg. of Periapse (deg)...uvivvevense 142 126

SELECTION RATIONALE:

The small image size in the measurement specifications
calls for low measurement altitudes., A circular, sun syn-
chronous orbit was selected so that measurements could be
made along the entire orbit and so that the South Polar region
could be covered. A plane change is required to get into
this orbit. If the areas of interest are farther North, then
the orbit described on Orbit Selection Data Sheet No. 56
could be used.

ORBIT/MEASUREMENT CHARACTERISTICS: o
Orbits to Contiguous Images........ 10
Measurement Orbit Frequency........ 10 orbits
Orbit Period (hrs)............ e 2.46
Measurement Alt. Range (km)........ 1027
Max. Measurement Arc (deg)......... 118
Max. Sensor on Time (min%orb) ..... . 48.4
No. of Tmpulses (AV)..iveveenvvanss 3
Capture AV (km/sec)..... canees veees .862 o
Plane Change AV (km/secC).....vees.. 252 (67.5°)
Size Adjustment AV (km/sec)........ 1.182

Total AV (km/seC) . .verrennncosnvan, 2.296

MEASUREMENT ACHIEVEMENT:

1. Initial coverage.
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ORBIT SELECTION DATA SHEET NO, 81

Mars (1988) _FAMILY NO, 31 ORBIT NoO, 10
GROUP MEASUREMENT SPECIFICATIONS; Required Obtained
Minimum Image Size (km)............ %-5 0.5
Minimum Image Overlap (%)......... . 20 20
Total Planet Coverage (%)....o.v.... > 3 100
Solar Elevation Range (deg)....... - -
Image Interval...........s 00000.... < 30 hrs 1 day
Time for % Coverage (days)........ - -
Coverage Interval..........e000u... » 1/300 hr -
Distribution...iviiiiiieinrnnsenns. - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity.oiiiivieninnenennnnnns .81813 0
Periapse ALt., (Km) ... v iieeeneonnsns 340 33,809
Apoapse ALt, (Km).....:uvivvurononas 33, 809 33,809
Inclination (deg)......... feer e 90 g0
Ascending Node (deg)......v0ovveunn. 275.1 275.1
Arg. of Periapse (deg)....covveunn, 122.8 -

SELECTION RATIONALE:

An elliptical polar orbit of one Mars day was selected
Lo give maximum possible coverage at minimum altitude. Only
1 pass/day is possible for detailed coverage of randomly
spaced areas. Initial periapse is at 57° N lat, A 2
impulse AV of 1.234 km/sec. total is required to move
periapse to another latitude. The stay time depends upon
the number and detail of areas to be covered for which no
a priori information is available,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ L i

Measurement Orbit Frequency.,...... every orbit

Orbit Period (Brs)...ivevesserenee.s 24.63

Measurement Alt. Range (km)........ 340 to 370

Max. Measurement Arc (deg)......... ~20 to 20

Max. Sensor on Time (min%orb)...... 9.6 . . 1
No. of Impulses (AV) . vevwvrvrvoeens 1 + size adjustments

Capture AV (km/Sec)...cvierveveanes 921

Plane Change AV (km/Se€C)uvveevseens 23& ) .
Size Adjustment AV (km/sec)........ L. ( 1mpu sgs) 1
Total AV (Km/S€C) vimamoessoosrocnens .921 + size adjustments

MEASUREMENT ACHIEVEMENT:

1. The total AV required depends upon the number of areas
to be covered and hence upon the number of maneuvers
required. Thus, total AV will equal capture AV +
whatever integer multiple of 1.234 km/sec is necessary.
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ORBIT SELECTION DATA SHEET NO, 82

Mars ¢€1988) FAMILY NO, 32 ORBIT NO. 8

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)....o0vveese 0.3 0.3
Minimum Image Overlap (%)...... RN 60 204
Total Planet Coverage (%)....eevee - 27
Sclar -Elevation Range (deg)........ 70-85 70-85
Image Intervaloooucl.ot.:uotutoc80' < 1min lday
Time for % Coverage (days)......... - -
Coverage Interval ----- YRR RN - -
DisStribution. .....eveeeseoeseaess.. Wave,poles, =21°to 10.5°1lat.

mountains

ORBIT ELEMENTS: Final Intermediate
Fecentricity.coovieevenrsceasrsenes 061732 .9
Periapse Alt, (km)..,.vevvaesseevss 383 383
Apoapse ALE., (KmM).svevresrassnnsessl2, 524 68,117
Inclination (deg)..vivevrevvossass 1241 13.5
Ascending Node {(deg)...... cesessass 345 80.5
Arg, of Periapse (deg)....cevevesve 344 275.5

SELECTION RATIONALE:

These are specifications for which the image size and
the % coverage are small, and for which the areas of interest
are selected on basis of prior measurements. It is necessary
to have orbits with periapse altitudes as low as possible but
which are sun synchronous. A 3 orbit/day, sun synchronous
orbit is selected. Both an off-periapse insertion and a
plane change are necessary in order to cover the area with
proper sun elevation. % overlap is acquired along orbit

path.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images...... . 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)...ivsesseneseess 8,21
Measurement Alt. Range (km)........ 383 to 572
Max. Measurement Arc (deﬁ)......... -10 to 29
Max. Sensor on Time (min/o

tb)eeanen 10.1
No. of Impulses (AV)...evevessocsss 3 .
Capture AV (Kkm/S€C)....eevesnsesess 1.360 (-487)
Plane Change AV (km/S€C)....eeeoees 434 (124.57)
Size Adjustment AV (km/sec)........ .360

Total AV (Km/SeC) . eevssncasaeasass 2,154

MEASUREMENT ACHIEVEMENT:

1, Initial coverage.
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ORBIT SELECTION DATA SHEET NO., 83
Mars (1988) FAMILY NO. 33 ORBIT NO, 8
GROUP M@ASUREMENT SPECIFICATIONS; . Required Obtained
Minimum Image Size (km)............ 8.3 0.3
Minimum Image Overlap (%).......... - -1
Total Planet Coverage (%).......... - 51
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval..........sv0c0ivv0s.. < 1 mn 1 day
Time for 7 Coverage (days)......... - -
Coverage Interval.......veeeeeenns. - -
Distribution..... T A o -32.5%to 28.5%1at.
mountain
ORBIT ELEMENTS; Final Intermediate
Eccentricity......vouu... ceeerieaa. 61732 0.9
Periapse Alt, (Km)....coiivrvnvsnenss 383 383
Apoapse Alt, (Km).uiivivrvenennsoas 12.524 68,117
Inclination (deg)........... v >124 11
Ascending Node (deg)...... Ceae e es 351 78.5
Arg. of Periapse (deg)......c..... . 347.5 279

SELECTION RATIONALE:

The measurement specifications include a small image

size coupled with solar elevation constraints,

A high

elliptical sun synchronous orbit, having a periapse al-

titude of 383 km and a period of 3 orbits/Mars day

is selected. Both an off-periapse insertion and a plane change
are used to place the orbit within the area having proper sun

elevation angles.

The stay time depends upon the areas to

be observed about which no a priori information is available.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 3
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs)............ vee.. 8.21
Measurement Alt. Range (km)........ 383 to 927
Max. Measurement Arc {(deg)......... -28 to 48
Max, Sensor on Time (min%orb)...... 20.7

No. of Impulses (AV)....... eeeenes 3 .
Capture AV (km/sec)...v.veen.. veeo. L.310 (-24°
Plane Change AV (km/SeC)..v.e.vvennn. 429 (122°)
Size Adjustment AV (km/sec)........ 2-888

Total AV (km/sec).vvvvernans

4 & 4 & 0 02

MEASUREMENT ACHIEVEMENT:

1. Initial coverage
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ORBIT SELECTION DATA SHEET No, 84

Mars (1988) FAMILY No. 34 ORBIT NO. 8
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 0.3 - 0.3

Minimum Image Overlap (%) ...veeeene

Total Planet Coverage (%) ...eeveees - 65°
Solar Elevation Range (deg)........  30-60 30-60
Image Interval......vivvneiensnnsns { 1 min 1 day
Time for 7 Coverage (daysS)...ec.e.. - -
Coverage Interval...,...vevvesnnras = -
Distribution......... evevauu.... wave, poles -34°to 48.5%lat.
mountains
ORBIT ELEMENTS: Final Intermediate

Eccentricity.........ccnvunnns veew. 01732 .9
Periapse ALt, (Km)...cvivvvnnnsnnnss 383 383
Apoapse Alt, (km).......oveveveeves 12,524 68,117
Inclination (deg)....... tesesessaes 124 7
Ascending Node (deg)....cvivessnn . 15 303.5
Arg. of Periapse (deg)...ceivevers . 6.5 67

SELECTION RATIONALE:

The small image size in the measurement specifications
requires an orbit with as low a periapse altitude as possible,
A 3 orbits/Mars day, sun synchronous orbit is selected
so that coverage can be continued as long as is desired.

Both off-periapse insertion and a plane change are necessary
to place the orbit within the proper sun elevation constraints.
The location of periapse was selected so that it is approxi-
mately centered in latitude in the area with proper Sun

elevations.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ 3 )
Measurement Orbit Frequency........ 3 orbits
Orbit Period (hrs) ... ccvevecennnns 8.21
Measurement Alt. Range (km)........ 383 to 1271
Max. Measurement Arc (deg)....oeoess =49 to 60
Max. Sensor on Time (min%orb)...... 31-%

No. of Impulses (AV)...ccevenconass
Capture AV (km/S€C)...vcvvernvrnass
Plane Change AV (km/Se€C)...ceveecss
Size Adjustment AV (km/sec)........
Total AV (km/S€C)..cvevesvocccanaos

1.085 €-29.5°§
.425 (120.5°
.360

1.870

MEASUREMENT ACHIEVEMENT:

1, Initial coverage.
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3. VENUS
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VENUS OBSERVABLES, FAMILIES, AND ORBITS

Table 6

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref. Type Number 1977 Member Observables
1 Surface Elevations g Radar 5 93, %4 3, 6, 9, 12, 21
i Radar Stereo 6 95, 96 6, 9
2 Layering e Radar 19 114 5, 8, 11, 14, 20
g Multifreq. Radar 19 114 5, 8, 11, 14, 20
3 Contacts (Regional) 1 Radar 5 93, 9 1, 6, 92, 12, 21
4 Contacts (Local) 1 Radar 12 107 7, 16, 13, 22, 25
5 Contacts (Detailed) 1 Radar 19 114 2, 8, 11, 14, 20
6 Structure of Features j Radar 5 93, 9% 1, 3, 9, 12, 21
(Regional)
1 Radar Stereo 6 95, 96 1, 9
7 Structure of Features 3 Radar 12 107 4, 10, 13, 22, 25
(Local)
1 Radar Stereo 18 113 10
8 Structure of Features k Radar 19 114 2, 5, 11, 14, 20
(Detailed) v
1 Radar Stereo 21 116 11, 20
9 Surface Topography g Radar 5 93, 94 1, 3, 6, 12, 21
(Regional)
Radar Stereo 6 95, 96 1, 6




VENUS OBSERVABLES, FAMILIES, AND ORBITS

Table 6 (Cont )

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref, Type Number 1977 Member Observables
10 Surface Topography g Radar 12 107 4, 7, 13, 22, 25
(Local)
i Radar Stereo 18 113 7
11 Surface Topography g Radar 19 114 2, 5, 8, 14, 20
(Detailed)
i Radar Stereo 21 116 g8, 20
12 Surface Appearance h Radar 5 93, 94 1, 3, 6, 9, 21
(Regional)
13 Surface Appearance h Radar 12 107 4, 7, 10, 22, 25
(Local)
14 Surface Appearance h Radar 19 114 2, 5, 8, 11, 20
(Detailed)
20 Topographic Changes g Radar 19 114 2, 5, 8§, 11, 14
1 Radar Stereo 21 116 g, 11
ZL ourrace fThermal
Anomalies (Regional) d Microwave 5 93, 9% 1, 3, 6, 9, 12
h Multiband 5 93, 9% 1, 3, 6, 9, 12
22 Surface Thermal
Anomalies (Local) d Microwave 12 107 4, 7, 10, 13, 25
h Multiband 12 107 4, 7, 10, 13, 25
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VENUS OBSERVABLES, FAMILIES,AND ORBITS

Table 6 (Cont.)

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Reft. Type Number 1977 Member Observables
23 Surface Thermal
Anomalies (Detailed) d Microwave 20 115
h Multiband 20 115
24 Atmospheric Thermal
Anomalies (Regional) a IR 1 85, 86
c Microwave 1 85, 86
e Multiband 1 85, 86
25 Atmospheric Thermal
Anomalies (Detailed) a IR 12 107 4, 7, 10, 13, 22
c Microwave 12 107 4, 7, 10, 13, 22
e Multiband 12 107 4, 7, 10, 13, 22
26 Global Cloud Coverage a uv 3 89 90
b Visible (BW&Color) 3 89, 90
c IR 2 87, 88
d IR 2 87, 88
e Multiband 4 91, 92
27 Convective Cells and
Turbulence (Regional) a uv 9 101, 102 29, 33, 40
b Visible 9 101, 102 29, 33, 40
c IR 7 97, 98 29, 30, 33, 35
d IR 7 97, 98 29, 30, 33, 35
e Microwave 7 97, 98 29, 30, 33, 35
£ Microwave 7 97, 98 29, 30, 33, 35




Table 6 (Cont.)

VENUS OBSERVABLES, FAMILIES, AND ORBITS

Orbit Data
Observable Sensor Family Sheet No Other Family
No Descraption Ref. Type Number 1977 Member Observables
28 Convective Cells and
Turbulence (Detailed) a uv 15 110
b Visible 15 110
c IR 13 108 34, 39
d IR 13 108 34, 39
e Microwave 13 108 34, 39
f Microwave 13 108 34, 39
29 | Cloud Formation a uv 9 101, 102 27, 33, 40
b Visible (BW&Color) 9 101, 102 27, 33, 40
c 1R 9 101, 102 27, 33, 40
d IR 7 97, 98 27, 30, 33, 35
£ Multiband 10 103, 104 33
30 Precipitation Rate b Radar 7 97, 98 27, 29, 33, 35
31 Thunderstorms
(Regional) a Passive RF 8 99, 100
32 Thunderstorms
(Detarled) a Passive RF 14 109
33 Cyclone Formations \
(Regional) a Visible 9 101, 102 27, 29, 40
b IR 9 101, 102 27, 29, 40
c IR . 7 97, 98 27, 29, 30, 35
d Multiband 10 103, 104 29
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Table 6 (Cont.).
VENUS OBSERVABLES, FAMIILIES, AND ORBITS

ob bl Orbit Data
Servable Sensor Family Sheet No. Other Family
Description Ref. Type Number 1977 Member Observables
mmmm e e e
Cyclone Formations
(Detailed) a Vigible 16 111
b IR 16 111
c IR 13 108 28, 39
d Multiband 17 112
35 Surface to Atmosphere
Transfer e IR 7 97, 98 27, 29, 30, 33
£ Microwave 7 97, 98 27, 29, 30, 33
37 Auroras a Visible 11 105, 106
b Visible Color 11 - 105, 106
38 Animal Life e Radar 22 117
£ Radar Stereo 23 118
39 Plant Life d Radar 13 108 28, 34
40 Biochemical Systems b Multiband 9 101, 102 27, 29, 33




TABLE

7

MEASUREMENT FAMILIES FOR VENUS

Family Observable Sensor¥ Minimum | Overlap Minimum | Solar Elev- Caoverage Tiwe for| Image Coverage
humber Humber (s) Type(s) S%mage [%A] (7} vati{.t&g %bmge Distribucfon Coverage | Interval | Interval
-4
1 24 IR,u, MB 1500 20 70 - - - - 2 2yr
2 26 IR 1500 ] 70 - - < 100 hr - > 10/yr
3 26 v,V 1500 20 70 Day - < 100 hr - > 10fyr
& 26 MB 1500 20 70 Day&dight - ¢ 100 he - > 10fyr
s 1,3,6,9,12,21 |R,u,MB 1000 20 7o - - - ¢ 30 hr -
6 1,6,9 R 1000 60 0 —- - d - -
7 27,29,30,33,35 | ix,n,R 500 20 70 - Equator, Poles [< 100 hr| < 15 m D 4&fyr
8 31 RF 500 20 70 - - - { 2 min{ > L0/yr
9 27,29,33,40 W, V, IR, I8 500 20 70 Day Equatox, Poles - - >dfyr
10 29,33 MB 500 20 10 Day&light Subsolar, Poles - { 15 mif D 4/fyr
11 37 v 500 20 70 Nighe Poles - < 30 he | > &fyr
12 4,7,10,13,22,25 R, 1, 4B, IR 100 20 10 - - - ¢ 30 hr -
i3 18,34,39 R, IR,n 100 20 10 - - - {2 hr | >&fyr
14 32 RF 100 20 10 - - - < 2 min| > 10fyx
15 28 v,V 100 20 10 Day - - <{ IGO0 hyf -
156 34 v,IR 100 20 10 Day - - { 2hr |>a&lyr
17 34 ME 100 20 10 Pay&iight - - { 2 hr >hlyre
18 7,10 R 100 60 10 - - - - -
19 2,5,8,11,14,20 | & os 20 10 - - - - > 1/3000x
20 23 u, MB [ -] 20 10 - - - < 30 hr -
21 8,11,20 R [P 60 10 - - - - > 1/300nr
22 38 R 03 - 5000 - Mountains, Poles - ¢ 1 min -
23 38 R 3 60 Images - Mountains, Foles - < 1 min -
#* Sensor Type Definitions are uv Ulcraviglet
v visible
IR Infrared
18 Microwave
R Radar
RF Radio Frequency
MB #ulti~-band
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TABLE 8

VENUS INTERPLANETARY TRANSFER SELECTION

Launch Date . . . + + + « + . + s+ v« 4« « + « . January 10, 1977

Flight Time e e e v e 4 e 4 e« .« . . 127 days (Type I)

Declination of Departure Asymptote (Ecliptic Plane) . . . . . . . . . . . . 0.5 deg
Departure Hyperbolic Excess Speed . , , . . . . . . .. . .. . . ... 2.75 ko/sec
Arrival Hyperbolic Excess Speed e e e e e e e e i e e e e e e 4,39 km/sec
Total Hyperbolic Excess Speed . . . . e e e e e e« « . 7.14 km/sec
Declination of Arrival Asymptote (Venus Equatorial Plane) e+« « . . 36.87 deg
Direction of Arrival Asymptote from Sun et e e e e e e e e e e e . 54,43 deg
Communication Distance &t Arrival . . t e e e e 4w e e e e 4 e e . . D.48 AU

Days to Earth/Venus Superior Conjunction after Arrival . . . c o« » » o« u . 250 days
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VENUS CANDIDATE ORBIT SIZES

-t

TABLE 9

Orbit  Eccen-  Periapse*  Maximum Orbit Lapse Rate Average*¥
No. tricity Altitude Altitude Period Per Orbit  Capture AV
(km) Ratio,h/hp (hrs) (km) (km/sec)

1 0.0 454 0.0 1.608 10.5 3.902

2 0.1 327 5.3 1.829 11.9 3.574

3 0.2 305 11.4 2.171 14,2 3.244

4 0.3 294 19.5 2.645 17.2 2.925

5 0.4 285 30.7 3.326 21.7 2.618

6 0.5 277 46.7 4.364 28.5 2.321

7 0.6 269 71.5 6.087 39.7 2,033

8 0.7 261 113.9 9.354 61.0 1.754

9 0.8 255 199.0 17.160 111.9 1.483

10 0.9 248 458.5 48.456 316.0 1,219

* Periapse altitude corresponds to 50-yr lifetime orbits.

%%  Capture AV Based on a Surveyed Average Hyperbolic Approach
Speed, VHP = 4.52 km/sec.

t The distance, measured along the equator, between subsequent

orbit ground traces.
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ORBIT SELECTLION DATA SHEET NO. 85

Venus (1977) FAMILY NO, 1 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtainid
Minimum Image Size (Km)..vveeuvunes %500 13.1
Minimum Image Overlap (%) .evevevssn 20 20
Total Planet Coverage (%)....e0000. > 70 100
Solar Elevation Range (deg)........ - -
Image Interval.......... R  hes - 1.6 hrs or 122 days
Time for % Coverage (days)......... = 122 days
Coverage Interval..... Ve eeenneesee. D2[yr -
Distribution...cvviveviiersarnonans - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity...... ... D 0

Periapse ALt., (Km)..,..ccievuosseeess 454
Apoapse Altl (kII])l‘IU.!.'...‘....’l 454

Inclination (deg)...... ctrasssrnaes 90
Ascending Node (deg).....vesuear00. 318
Arg. of Periapse (deg).....cevs.. .. 352

SELECTION RATIONALE:

A polar circular orbit is established to provide
maximum surface coverage using all parts of the orbit
{constant altitude) in a maximum time of 122 days. It
is not necessary to collect and transmit data simultan-
eously since consecutive swaths of coverage may be as
many as 145 orbits apart. (This is the case if the net
image size is 1200 km).

ORBIT/MEASUREMENT CHARACTERISTICS: 1
Orbits to Contiguous Images........ T 1
Measurement Orbit Frequency,.......every orbit
Orbit Period (hrs)......coveneusss. 1,608

Measurement Alt. Range (km)........ 454
Max, Measurement Arc (de$)......... 360
Max. Sensor on Time (min/orb)...... 96.5
No. of Impulses (AV)....veveovenens 1
Capture AV (km/Se€C)....ceenvrcnanns 3.848
Plane Change AV (km/sec)....cecvuvn -

Size Adjustment AV (km/sec)........ -

Total AV (Km/S€C) eveveeensssasssss 3.848

MEASUREMENT ACHIEVEMENT:

1, This is the minimum net image size between consecutive
orbit images. Since this value is obviously much smaller
than the required minimum net image size of 1500 km
contiguous images may be as much as 145 orbits apart in
time,

114



ORBIT SELECTION DATA SHEET NO, 86

Venus (1977) FAMILY NO. 1 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).,........... 1500 1580
Minimum Image Overlap (%) .vvveves.. 20 20
Total Planet Coverage (%) ...ovvees. 70 71
Solar Elevation Range (deg)........ - -
Image Interval.......... e v eeeraaes - 48.5 hr minimum
Time for % Coverage (days)......... - 243 days |
Coverage Interval....... e ceees - once/243 days
Distribution........... N - ~-48.5%to 43.5° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity..voeiivevvoanceans ee e *9
Periapse Alt, (km)...... Creeea s 248
Apoapse Alt, (km)......coveveevs.,L13,700
Inclination (deg)....... ceesbsnaans 90
Ascending Node (deg)..... Chvaaeeeas 318
Arg. of Periapse (deg)......... cees 3565

SELECTION RATIONALE:

This elliptical polar orbit was chosen to show the
increased altitude range needed with a smaller capture AV.
This 1s an extreme case with maximum eccentricity (e = .9).
A 4.5° off-periapse insertion places the periapse in the
Venus ecliptic so that during the 243 days of measurement,
solar perturbations raise h, to 277 km and then back to
248 km. Measurements are rbstricted to the equator and
midlatitudes due to rapidly increasing altitude,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ 4 orbits
Orbit Period (hrs)........ e aaas 48 .456
Measurement Alt. Range (km)........ 248 to 1297
Max. Measurement Arc (deﬁ) ......... ~45.3 to 45.3
Max. Sensor on T%ms)(min orb)...van 18.2

No. of Impulses (AV).....coovverens . .
Capture AV (km/SeC)....soceveeeneos 1191 (4.5°%)
Plane Change AV (km/sec)..... e -

Size Adjustment AV (km/sec)........ -

Total AV (km/Se€C) .. vvvurrveianannnns 1.191

MEASUREMENT ACHIEVEMENT:

lBecause measurements can be made only along the lower parts
of the elliptical orbit, one complete longitudinal coverage
of the planet requires 243 days.
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ORBIT SELECTION DATA SHEET NO.

87

Venus(1977) FAMILY NO. 2 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km).....v000vn. f%OO 13.1?

Minimum Image Overlap (%) ....vee0.. 20 20

Total Planet Coverage (%)....... ... 2170 100

Solar Elevation Range (deg)........ - =

Image Interval....ooiivvnevnnenesss - 1.6 hrs or 122 days

Time for % Coverage (days)......... { 100 hrs 122 days?

Coverage Interval....... Cereeernees » 10/yr 2/yr

Distribution....viveiviveree ceees e - global
ORBIT ELEMENTS: Final Intermediate

Feceentricity.oiiiiennninnninnnnn. .- 0

Periapse ALt., (Km)...v0eevevesavess 454

Apoapse ALt, (Km)......vvvevaroass. 454

Inclination (deg)......ccvvvuneene oo 90

Ascending Node (deg)........c00.... 318

Arg, of Periapse (deg)....cccnuuun .. 352

SELECTION RATIONALE:

A polar circular orbit is established to provide maximum
surface coverage using all parts of the orbit (constant

altitude) in a maximum time of 122 days.

It is not necessary

to collect and transmit data simultaneously since consecutive
swaths of coverage may be as many as 145 orbits apart.
(This is the case if the net image size is 1200 km).

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ L
Measurement Orbit Frequency........ everg orbit
Orbit Period (hrs).....vevveveeens. 1.60
Measurement Alt., Range (Km)........ 454

Max. Measurement Arc (de%)......... 360

Max. Sensor on Time (min
No. of Impulses (AV)..ievvvnnaes .o

Orb)-c---u 96'5

1
Capture AV (km/S€C).vicecrrrnnnaann 3-84§

Plane Change AV (km/SeC)....ves0van
Size Adjustment AV (km/sec)........

Total AV (km/sec)..... e eeeeeane,. 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive
orbit images. Since this value is obviously much smaller
than the required minimum net image size of 1500 km
contiguous images may be as much as 145 orbits apart in

time,

2, At Venus the shortest time to achieve 100% coverage

of the planet 1s approximately 120 days.
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ORBIT SELECTION DATA SHEET NO. 88

Venus( 1977) FAMILY NO. 2

GROUP MEASUREMENT SPECIFICATIONS: Required
Minimum Image Size (km)...... cevsss 1300
Minimum Image Overlap (%) .....eev.. 20
Total Planet Coverage (%)....ece00ve0 > 70
Solar Elevation Range (deg)........ -
Image Interval......... taes e Ve -
Time for % Coverage (days)......... -
Coverage Interval.......eeuvveenee.. 0 2/yr
Distribution..... Ch vt e st s saans e -

ORBIT ELEMENTS: Final
Eccentricity.isi i rnccnnnnnanes .9
Periapse Alt. (RM)....overvewvovovons 248
Apoapse Alt, (Km).......cveeeuusosss 113,700
Inclination (deg)........c.0... seaen 90
Ascending Node (deg)............ v 318
Arg., of Periapse (deg)...vvsseeseas 356.3

SELECTION RATIONALE:

ORBIT NO. 10

Obtained
1580
20
71

48.5 hr minimum
243 days 1
cnce/243 days
-48.5%to 43.5° lat.

Intermediate

This elliptical polar orbit was chosen to show the in-
creased altitude range needed with a smaller capture AV,
Thi1s 1s an extreme case with maximum eccentricity (e = .9).
A 4.5° off-periapse insertion places the periapse in the
Venus ecliptic so that during the 243 days of measurement
solar perturbations raise h_ to 277 km and then back to
248 km., Measurements are restricted to the equator and
midlatitude due to rapidly increasing altitude.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 ]
Measurement Orbit Frequency........ 4 orbits
Orbit Period (Hrs).....cevsveses.... 48.450
Measurement Alt. Range (Km)........ 248 to 1297
Max, Measurement Arc (deg)......... ~45.3 to 45.3
Max., Sensor on Time (min?orb)...... 18.6

No. of Impulses (AV)...vevevarsnons 1

Capture AV (km/Se€C) ... evverencoann
Plane Change AV (km/secC).....eoevees
Size Adjustment AV (km/sec)........

Total AV (Km/SeC) v evvescnrsinsnnos 1.191

MEASUREMENT ACHIEVEMENT:
1

1.191 (4.5°%)

Because one complete longitudinal coverage requires 243

days, two or more coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 89

Venus (1977) FAMILY NO., 3 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 1500 13.1
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 70 502
Solar Elevation Range (deg)..... day day
Image Interval......v.vervavnn ‘e - 1.6hrs or 122 _days
Time for % Coverage (days)...... < 100 brs 122 days3
Coverage Interval............... > 10/yr once/122 days4
Distribution.......coivuvennn. ‘e - all latitudes
ORBIT ELEMENTS: Final Intermediate
Eccentricity..... sdsesaarerrans 0
Perzapse ALt. (Km)..s'evriansaass 454
Apoapse Alt., (km)........v.venv. 454
Inclination (deg)......cveuvue. . 90
Ascending Node (deg)....vveveven 318
Arg. of Periapse (deg).......... 352

SELECTION RATIONALE:

A polar circular orbit is selected to obtain maximum
coverage in a minimum time of 122 days using all orbit

altitudes. Of the 100% coverage obtained 50% is in

darkness and 50% in daylight. Furthermore, unless a plane
change is made to change the ascending node, the areas
covered are covered again after 122 days under the same

lighting constraints.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit
Orbit Period (hrs).....c... cesss L.608
Measurement Alt, Range (km)..... 454

Max. Measurement Arc (deg)...... 180°
Max, Sensor on Time (minﬁorb)... 48.2

No, of Impulses (AV)............ 1
Capture AV (km/sec)............. 3.848
Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec).::..
Total AV (km/sec)...eveuvnnnsen

MEASUREMENT ACHIEVEMENT :

1. This is the minimum net image size between consecutive orbit images.
Since this value is obviously much smaller than the required minimum
net image size of 1500 km contiguous images may be as much as 145

orbits apart in time.

2. Without a plane change, only 50% of the planet can be covered in

daylight,

3, 122 days are required for one complete longitudinal coverage of the

planet.

4. ‘Because one coverage of the planet requires 122 days, 10 or more

coverages per year are not possible. 118



ORBIT SELECTION DATA SHEET NO, 90 !

Venus (1977) FAMILY NO.3 ORBIT No, 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km)........ . ca500 1580

Minimum Image Overlap (%)...... 20 20

Total Planet Coverage (%) .......... > 70 38.21

Solar Elevation Range (deg)........ day day

Image Interval....oue.vvurnsnsasnsaes - 48.5 hr minjmum

Time for % Coverage (days)......... < 100 hrs 243 days

Coverage Interval..... e ineiinne.. 2 10/yx once/243 days

Dastribution....cciviiiiinnennssess - -48.5°to 43.5° lat.
ORBIT ELEMENTS: Final Intermediate

Eccentricity.oivviiiirrvnroasencnse -9

Periapse ALt, (KmM) ... eavvennsanose 248

Apoapse Alt. (Km)....vsvivesans ....113,700

Inclination {deg)..vvivieinrncrnass 90

Ascending Node (deg)..... v en e 318

Arg. of Periapse (deg)....ccovveus 356.5

SFLECTION RATTONALE: See Orbit Selection Data Sheet No. 86 for the
basic characteristics of the orbit. The initial orbit is
48° from the terminator permitting 44° longitudinal coverage
in daylight in 30 days. This is followed by 167° longitudinal
coverage in darkness in 113 days, followed again by 149° longi-
tudinal coverage in daylight in 101 days. Without a plane change
further coverage is repetitious. A plane change, costing
3.5 km/sec would permit either a total of 60% or 71% coverage
in daylight depending upon whether the ascending node were
rotated counter clockwise or clockwise, Mission times would
become 318 and 435 days respectively.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ 4 orbits
Orbit Period (hrs).....cvvivrinanes 48.456
Measurement Alt. Range (km)........ 248 to 1297
Max. Measurement Arc (deg).ie.eves. -45.3 to 45.3
Max. Sensor on T%me)(min orb)...... 18-%

No, of Impulses (AV)..... ciseiaan - o
Capture AV (km/seC).......oveviveans 1.191 (4.5%)
Plane Change AV (km/sec)......ec0en -

Size Adjustment AV (km/sec)........ -

Total AV (km/sec) .v.vvenenrsannnses 1.191

MEASUREMENT ACHIEVEMENT:

1Because only limited altitudes are used along the orbita
only 38.2% of the planet surface can be covered 1in daylight

243 days are required to obtain one cycle of daylight coverage.
Because of this 10 or more coverages per year are not possible.

2
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ORBIT SELECTION DATA SHEET NO, 91

Venus (1977) FAMILY NO. 4 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required ObtaiQFd
Minimum Image Size (km).vvsveevo... L300 13.1
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%)....... e, 270 100
Solar Elevation Range (deg)........ dayénight dayénight
Image Interval.....veeeeroenenanses - 1.6 hrs or 122 days
Time for % Coverage (days)......... <100 hrs 122 days
Coverage Interval......oeoeeveeee.. »10/yr once/122 days3
Distribution....e.vvvveeera. veesnae - global
ORBIT ELEMENTS: . Final Intermediate

Eccentricity..e i iiinnnnerrenanas 0
Periapse ALt, (Km).,..evevusnseeess 454
Apoapse ALt, (km).....vvvveveereees 454

Inclination (deg)........... cavaeen 90
Ascending Node (deg)..... B I
Arg, of Periapse (deg)....ce.0v0.... 352

SELECTION RATIONALE;

A polar circular orbit is selected to obtain maximum
coverage in a4 minimum time of 122 days using all orbit
altitudes. Of the 100% coverage obtained, 50% is in
darkness and 50% is in daylight.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImageS........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......eveeeneee. 1,60
Measurement Alt. Range (Km)......0¢ 454
Max, Measurement Arc (deg)......... 360
Max. Sensor on Time (min?orb)...... 96.5
No. of Impulses (AV)...covvvnevrvns 1
Capture AV (km/S€¢).....cceveeveass 3.848
Plane Change AV (km/SeC)iveiersaves -
Size Adjustment AV (km/SeC)..cov.e. -
Total AV (km/S€C) . vvevieeeaarcasss 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit
images. Since this value is obviously much smaller than the re~
quired minimum net image size of 1500 km contiguous images may
be as much as 145 orbits apart in time,

2. 122 days are required for one complete longitudinal coverage of
the planet.

3. Because one coverage of the planet requires 122 days, 10 or more

coverages per years are not possible,
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ORBIT SELECTION DATA SHEET NO, 92

Venus (1977) FAMILY NO. 4 ORBIT NO, 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (Km)..vvvereeess 500 1580
Minimum Image Overlap (%)......... . 20 20
Total Planet Coverage (%)....... veo 210 71
Solar Elevation Range (deg)........ dayénight dayémight
Image Interval.. ... eevisrsonoeesos - 48.5 hrs minimum
Time for % Coverage (days)........ . { 100 hrs 243 days?t
Coverage Interval,...eeeveeeeness. . > 10/yr once/243 days!
Distribution. .. .iiiviivnrrsnronenas - ~48.5%to 43.5° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricitly. i eiieiueversonreraans .9
Periapse ALt. (km)..,..ceovveniunnns 248
Apoapse Alt. (km)...... teoeevesnsess 113,700
Inclination {(deg)..... ceeresecnans . 90
Ascending Node (deg)...... Ceee e 318
Arg. of Periapse (deg)....eceuiss .. 356.5

SELECTION RATIONALE:

This elliptical polar orbit was chosen to show the in-
creased altitude range needed with a smaller capture AV.
This is an extreme case with maximum eccentricity (e = .9).
A 4.5° off-periapse insertion places the periapse in the
Venus ecliptic so that during the 243 days of measurement,
solar perturbations raise h_ to 277 km and then back to
248 km. Measurements are réstricted to the equator and
midlatitudes due to rapidly increasing altitude.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ 4 orbits
Orbit Period (hrs)......... cereenss 48,456
Measurement Alt. Range (km)........ 248 to 1297
Max, Measurement Arc (deg)......... =-45.3 to 45.3
Max. Sensor on T%me)(min?orb)....,. 18-?

No. of Impulses (AV) . i eserss R o
Capture A% (KI/SEC) v v vvveenaneoaers L1191 (4.5%)
Plane Change AV (km/seC)....cevevsn -

Size Adjustment AV (km/Sec)........ -

Total AU (KM/SEC) «vveservonesesssrs o121

MEASUREMENT ACHIEVEMENT:

lUsing an elliptical orbit, 243 days are required to cover
all longitudes of the planet. Because of this 10 or more
coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 93

Venus (1977) FAMILY NO. 5 ORBIT NO., 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtainfd

Minimum Image Size (km).....evve.es 1000 13.1

Minimum Image Overlap (%)........ e 20 20

Total Planet Coverage (%).......... > 70 100

Solar Elevation Range (deg)........ = day&night

Image Interval...... vevesersennssaol 30 hrs 1.6 hrs or 122 day

Time for % Coverage (days)......... - 122 days

Coverage IntErval- A s s s b e EE P E P YR e - OnCE/lzz daYS

DiStributlon..............-c.-..... - glObal
ORBIT ELEMENTS: Final Intermediate

Eccentricity....ioviverenns ceerenea 0

Periapse Alt. (Km)...eovveernsaesss 434

Apoapse ALt, (Km).....ovvveorcanss oo A54

Inclination (deg)....ccvvueuns RPN 20

Ascending Node (deg)......... vevas. 318

Arg, of Periapse (deg)....ceovseres 352

SELECTION RATIONALE:

ORBIT/MEASUREMENT CHARACTERISTICS:

A polar circular orbit is established to provide maximum
surface coverage using all parts of the orbit (constant
altitude) in a maximum time of 122 days. It is not necessary
to collect and transmit data &t the same time because con-
secutive swaths of coverage may be as many as 97 orbits apart.

Orbits to Contiguous Images........ ﬂ- 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ vessesees 1.608
Measurement Alt. Range (km)....... . 454
Max. Measurement Arc (deg)......... 360
Max. Sensor on Time (min%orb)...... 96.5
No. of Impulses (AV)..ueveevvaosess 1

Capture AV (km/sec).......... eesaee 3.848
Plane Change AV (km/sec)......ce0.. -
Size Adjustment AV (km/sec)........ -
Total AV (km/S€C)...esusvsvsoreenes 3.848

MEASUREMENT ACHLEVEMENT:

1.

This is the minimum net image size between consecutive orbit
images. Since this value is obviously much smaller than the
required minimum net image size of 1500 km contiguous images
may be as much as 97 orbits apart in time.

122



ORBIT SELECTION DATA SHEET NO, 94

Venus (1977) FAMILY NO., 5 ORBIT NO, 10

GROUP MEASUREMENT SPECIFICATIONS: Reguired Obtained

Minimum Image Size (km)............ §000 1185

Minimum Image Overlap (%) ...vvvvn.. 20 20

Total Planet Coverage (%).......... » 70 71

Solar Elevation Range (deg)........ - dayénight

Image Interval.......... seressiers. £ 30 hrs 48.5 hr minimum

Time for % Coverage (days)......... - 243 days

Coverage Interval......veeveennsen. - once/243 days

Distribution..... e s it et araenaas - -48.5°to 43.5°1at,
ORBIT ELEMENTS: Final Intermediate

Eccentricity.. ...t iiiieiinnnnnn, .9

Periapse Alt, (km)......... s 248

Apoapse Alt., (km)......0vvevevseasa113,700

Inclination (deg).... vivivinveunns 20

Ascending Node (deg)....v.eevernvans 318

Arg., of Periapse (deg)......o0venee 356.5

SELECTION RATIONALE:

See Orbit Selection Data Sheet No. 86 for the basic
description of this orbit. In addition note that the
o area is passed over 34 days after orbit capture and
the B area 267 days after orbit capture within the al-
titude range of 248 to 1297 km.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images...... . 1 )
Measurement Orbit Frequency..,...... 3 orbits
Orbit Period (hrs)........iiunnnn. 48.456
Measurement Alt. Range (km)....... . 248 to 1297
Max. Measurement Arc (deg)......... =43.3 to 45.3
Max. Sensor on T%me)(min%orb)...... 18-%

No. of Impulses (AV)........ e r e o
Capture A% (km/sec) . eeivanenns oo, 1191 (4.5%)

Plane Change AV (km/sec).....oueuus
Size Adjustment AV (km/sec)........ L1 1
Total AV (Km/SeC) e .vvernorianensss Lo19

MEASUREMENT ACHIEVEMENT:
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Venus

GROUP

ORBIT

ORBIT SELECTION DATA SHEET NO, 95

(1977) FAMILY NO. 6
MEASUREMENT SPECIFICATIONS: Required
Minimum Image Size (km).....cevvus. 1000
Minimum Image Overlap (%) ...eveee.. 60

- Total Planet Coverage (%)...veeeees > 70
Solar Elevation Range (deg)........ -
Image Interval.......... reeee e a e -
Time for % Coverage (days)......... -
Coverage Interval....... cheeseeana -
Distribution.......... Cer et -
ELEMENTS : Final
Eccentricity....iieivnveceeavnnnans 0
Periapse Alt. (km)..... cesernsennes AO54
Apoapse Alt, (km).......... veveeass A54
Inclination (deg)..... et aeanasans 90
Ascending Node (deg) ... .veveeeannss 318

Arg, of Periapse (deg)...icsveseees 352

SELECTION RATIONALE:

ORBIT KO, 1

Obtained

26,21
60

100

day&night
1.6 hrs or 122 days
122 days
once/122 days

global

Intermediate

A polar circular orbit is established to provide maximum
surface coverage using all parts of the orbit (constant
altitude) in a maximum time of 122 days. It 1s not necessary
to collect and transmit data at the same time because con-
secutive swaths of coverage may be as many as 97 orbits apart.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ TVESK orbit

Orbit Period (hrs)........ PR
Measurement Alt. Range (km)........ 434
Max. Measurement Arc (deg)......... 360
Max. Sensor on Time (min/orb)...... 96.3
No. of Impulses (AV)....vvrivvorsns 1
Capture AV (Km/S€C)...vesevssereans 3.848
Plane Change AV (km/seC)......cceee -
Size Adjustment AV (km/sec)........

Total AV (km/sec)..... v e eeaeessaa. 3.848

MEASUREMENT ACHIEVEMENT:

1.

This is the minimum net image size between consecutive orbit
images, Since this value is obviously much smaller than the
required minimum net image size of 1000 km contiguous images

may be as much as 97 orbits apart in time.
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ORBIT SELECTION DATA SHEET NO, 96

Venus (1977 FAMILY NO. 6 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)........v... 1000 1000
Minimum Image Overlap (%) .. .oveve.. 60 68
Total Planet Coverage (%) .......... > 70 71
Solar Elevation Range (deg)........ - day and night
Image Interval.......... e - 48.5 hr minimum
Time for % Coverage (days)......... - 243 days
Coverage Interval........... Ceeaean - 243 days
D1StrIbULLOn. vy et i ei it e o - ~48.5° to 43.5° lat.
ORBIT ELEMENTS: Final Intermediate
Eccentricity...viiiiiiiiiinnnnaias .9 ’
Periapse Alt. (km).,.ciicvannsnn. .. 248
Apoapse Alt., (Km)..i.vsvreonnanan .. 113,700
Inclination (deg)....ccveuvens caren 90
Ascending Node (deg)......cv0uunn . 318

Arg. of Periapse (deg)............: 356.5
SELECTION RATIONALE:

See Orbit Selection Data Sheet No. 86 for the basic
description of this orbit. In addition note that the
a area 1s passed over 34 days after orbit capture and
the B area 267 days ofter orbit capture within the al-
titude range of 248-1297 km.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs) ... ..., teeaess. 48,456

Measurement Alt, Range (km)........ 248 to 1297
Max. Measurement Arc (deﬁ)......... - %g.%° to 45.3°

Max. Sensor on T%me)(min orb)...... >
No. of Impulses (AV)......evvveeens o
Capture AV (km/S€C).v.eeverueorasss 1.191 (4.57)

Plane Change AV (km/sec)....eenvuns
Size Adjustment AV (km/sec)........ -
Total AV (Km/SeC)...eveseresaesesss o131

MEASUREMENT ACHIEVEMENT:

125



Venus

GROUP

ORBIT

ORBIT SELECTION DATA SHEET NO. 97

(1977) FAMILY NO. 7 ORBIT NO. 1
MEASUREMENT SPECIFICATIONS: Required Obtaine
Minimum Image Size (km)......... 500 13.1
Minimum Image Overlap (%)..... .o 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)..... - -
Image Interval......... eeseneees < 15 min  1,6hrs or 122 days2
Time for % Coverage (days)...... < 100 hrs 122 davys3
Coverage Interval.........e0uu.. > 4/yr 2/yr§
Distribution...... coviiviieranne equator,poles global
ELEMENTS: Final Intermediate
Eccentricity....... Cees e e e 0
Periapse Alt. (Km)....evevnenss . 454
Apoapse Alt, (km).......vc0vnvunn 454
Inclination (deg)...... e eee s 90
Ascending Node (deg)............ 318
Arg. of Periapse (deg)....veuuun 352

SELECTION RATIONALE:

A polar circular orbit is established to provide maximum
surface coverage using all parts of the orbit (constant
altitude) in a maximum time of 122 days. It is not necessary
to collect and transmit data simultaneously since consecutive
swaths of coverage are 48 orbits apart.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 11
Measurement Orbit Frequency.....every orbitl
Orbit Period (hrs).....v0vveu. .. 1,608
Measurement Alt. Range (km)..... 454
Max, Measurement Arc (deg)...... 360
Max. Sensor on Time (min/orb)... 96.5
No. of Impulses (AV).......... - 1
Capture AV (km/sec)........... .. 3.848
Plane Change AV (km/sec)...... e -
Size Adjustment AV (km/sec)..... -
Total AV (km/secC)......vvveveres 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit images.
Since this value is obviously much smaller than the required minimum
net image size of 500 lmn contiguous images may be as much as 48
orbits apart in time.

2. The time lapse between consecutive orbits is 1.6 hrs,

3. The time required for one complete coverage of

the planet is 122

days, therefore 4 or more coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 98

Venus (1977) FAMILY NO. 7 - ORBIT NO, 9

GROUP MEASURFMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km)...... P 500 560

Minimum Image Overlap (%).......... 20 20

Total Planet Coverage (%) .....ceuen > 70 58.7

Solar Elevation Range {(deg)........ - dayénight

Image Interval... .ciiivisnrverarses 15 min 17.2 hrs min%mum

Time for % Coverage (days)......... 100 hrs 243 days”® ,

Coverage Interval..... teeoane cee e > 4fyr once/243 days

DiStributiOn. * s & 4 2 8 8 DR R R B BN S I R Y ] equatorﬂ POles -’90°t0 1'00 lat'

ORBIT ELEMENTS: Final Intermediate
Eccentricity......... cresasns vesans .8
Periapse Alt., (km)...cvivevensencns 255
Apoapse Alt, {(km)...... vessscssaens 50,735
Inclination (deg)...... R 11
Ascending Node (deg)...... beesaeaas 318
Arg. of Periapse (deg)............. 324.5

SELECTION RATIONALE: This orbit shows the tradeoff of lower AV's
versus higher altitudes using an elliptical orbit. Using an off-
periapse insertion of -32° the periapse is placed in the
southern hemisphere so that both the equator and pole can be
viewed at minimum altitude, The 100° arc used for viewing
gives 59% coverage in 243 days. The .8 eccentricity orbit was
used to reduce solar perturbations on h,. Even so, hp =:840 km
at the end of 243 days. This orbit useS only .158 km/sec
additional AV over using a .9 eccentricity orbit with the

same off- periapse insertion. No coverage of the p area
occurs,

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ L )
Measurement Orbit FrequencCy........ 4 orbits
Orbit Period (ATS)..s.eeesvevseses, L7106
Measurement Alt. Range (km)........ 255 to 2125
Max. Measurement Arc (deg)......... =50 to 50
Max. Sensorlon T%me)(min orb)..s.us 21-2
No. of Impulses (AV) ... eivenesenoss o
Capture A% (km/S€C) . vvvureennnrs ... L.975 (-327)
Plane Change AV (km/seC)......ccue. -
Size Adjustment AV (km/sec)........ 975
Total AV (km/secC) v veervveanrsnnee 77

MEASUREMENT ACHIEVEMENT:
lThe time period between consecutive images of the same area
equals the orbit period or 17.2 hours. '

2243 days are required for one complete longitudinal coverage
of the planet surface. Because of this 4 or more coverages
per year are not possible.
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ORBIT SELECTION DATA SHEET NO.

99

Venus (1977) FAMILY NO. 8

GROUP MEASUREMENT SPECIFICATIONS: Re%uired
Minimum Image Size (km)..eeeseen..., 200
Minimum Image Overlap (%) ......... . 20
Total Planet Coverage (%) ..cevevss. 10
Solar Elevation Range (deg)........ -
Image Interval.......... sersrensras < 2 min
Time for 7 Coverage (days)......... -
Coverage Interval......ooeeeveeeees. o 0/yr
Distribution..... vvouvueeens veaean -

ORBIT ELEMENTS: Final
Eccentricity.....ciiovucenns Prea e 0
Periapse ALt. (Km) ... eeeeorvroenne. 234
Apoapse Alt. (km)......covivcvuness 454
Inclination (deg)........... e 90
Ascending Node (deg)...... Ceae e 318
Arg. of Periapse (deg)....cioeven.n 352

SELECTION RATIONALE:

ORBIT No.l

Obtainfd
13.1

20
100

1.6hrs or 122 days

Intermediate

A polar circular orxbit is established to proved maximum
surface coverage using all parts of the orbit (constant
altitude) in a maximum time of 122 days. It 1s not necessary
to collect and transmit data simultaneously since consecutive

swaths of coverage are 48 orbits apart.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ everg orbit
Orbit Period (hrs)..... cereees eve.. L1.60
Measurement Alt. Range (km)........ 454
Max. Measurement Arc (deg)........ . 360
Max. Sensor on Time (min/orb)...... 96.5
No. of Impulses (AV)...civuvernnons L
Capture AV (km/S€C)...vveenvuvernns 3.848
Plane Change AV (km/sec)........ v -
Size Adjustment AV (km/sec)........ -
Total AV (km/seC)..vvvervecscannces 3.848

MEASUREMENT ACHIEVEMENT:

l'

[U%)
. e

This is the minimum net image size between consecutive orbit images.

Since this value 15 obviously much smaller than the required minimum

orbits apart in time. :

10 or more coverages per year are not possible.
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net image size of 500 km contiguous images may be as much as 48

The time lapse between comsecutive orbits is 1.6 hours.
Because one complete coverage of the planet requires 122 days,



ORBIT SELECTION DATA SHEET NO. 100
Venus (1977) FAMILY NO. 8 ORBIT NO. 10

GROUP MEASUREMENT SPECIFICATIONS:

SAS Required Obtained
Minimum Image Size (Km)............ 500 395
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%)....... R WAL 71
Solar Elevation Range (deg)........ - - 1
Image Interval..........r00v0uus... < 2 min 48.5hrs or 243 days
Time for % Coverage (days)......... - 243 days 5
Coverage Interval...,...eeevveseee. > 10/yr  once/243 days
Distribution....vviiiiiinnnnnennnse. - ~48.5%to 43.5° lat.
ORBIT ELEMENTS: Final Intermediate
Bccentricity. i iiniesinnneennns .9
Periapse Alt, (km)..,...... e 248
Apoapse Alt, (km).........cvvun.. .. 113,700
Inclination (deg).......ovevenvnnnn 920
Ascending Node (deg)..... e 318
Arg, of Periapse (deg)......eevuu.. 356.5

SELECTION RATIONALE:

This elliptical polar orbit was chosen to show the
increased altitude range needed with a smaller capture AV,
This is an extreme case with maximum eccentricity (e = .9).
A 4.5° off-periapse insertion places the periapse in the
Venus ecliptic so that during the 243 days of measurement,
solar perturbations raise h_ to 277 km and then back to
248 km., Measurements are rBstricted to the equator and
midlatitudes due to rapidly increasing altitude.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ 4 orbits
Orbit Period (hrs).....vivevevevess. 48,456
Measurement Alt, Range (km).,..... . 248 to 1297
Max. Measurement Arc (deg)w..ieees. =45.3 to 45.3
Max. Sensor on Time (min/orb)...... 18.6

No. of Impulses (AV)....uvereennnss 1
Capture AV (km/sec)......evcevusaee 1,191 (4.5°)

Plane Change AV (km/sec).....veveun
Size Adjustment AV (km/sec)........ -
Total AV (km/8€e) ivviecerencarense. 1.191

MEASUREMENT ACHLEVEMENT:

1. The shortest time between images of the same area equals
the orbit period or 48.5 hours.

2. Because one complete longitudinal coverage of the planet
requires 243 days, 10 or more coverages per year are not
possible,
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ORBIT SELECTION DATA SHEET NO, 101

Venus (1977) FAMILY NO. 9 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtainfd

Minimum Image Size (Km) cevuvvervees $00 13.1

Minimum Image Overlap (%) .esivesenn 20 202

Total Planet Coverage (%)....sveev. > 10 50

Solar Elevation Range (deg)........ day day

Image Interval........«. seevans 1 - l.6hrs or 122 days

Time for % Coverage (days)......... - 122 days 3

Coverage Interval............ veera. D4/yr once/122 days

DiStribution. ..., eeeueeeeserss.... equator,poles all latitudes
ORBIT ELEMENTS;: Final Intermediate

Eccentricity.sviuivivinvencanas vres e 0

Periapse ALf. (KM) . seevsvavesraasss 454

Apoapse Alt, (km)...iivevviorennones 454

Inclination (deg)......... veeraeses 90

Ascending Node (deg)..iviireresnssn 318

Arg. of Periapse (%eg)...... ...... . 356

SELECTION RATIONALE:

A polar circular orbit is selected to obtain maximum
coverage in a minimum time of 122 days using all orbit
altitudes. Of the 100% coverage obtained 50% is in
darkness and 50% in daylight. Furthermore, unless a plane
change is made to change the ascending node, the areas
covered are covered again after 122 days under the same
lighting constraints.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ tesesanes 1,608
Measurement Alt. Range (km)........ 454
Max. Measurement Arc (deg).....eess 180
Max. Sensor on Time (min%orb)....,. 48,2
No. of Impulses (AV)....c.vvuvveaens 1
Capture AV (KM/SEC) .. essensrvoeers S.848

Plane Change AV (km/sec)...cvvovaes
Size Adjustment AV (km/SecC)...ecass -
TOtal &V (]&m/SGC).nno--lu.llltoao'u 3'848

MEASUREMENT ACHIEVEMENT:

1.

This is the minimum net image size between consecutive orbit images.

Since this value is obviously much smaller rhan
net image size of 500 km contiguous images may be as much as 438

orbits apart in time. .
Without a plane change only 50% of the plenmet can be covered in

daylight, )
Beeause one coverage of the planet requires 122 days, four or more
coverages per year are not possible,

130

the required minimum



ORBIT SELECTION DATA SHEET No, 102

Venus  (1977) FAMILY NO. 9 ORBIT NO, 9
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)............ §00 560
Minimum Image Overlap (%) ......oa.c.. 20 20 4
Total Planet Coverage (%)....... oo 10 . 3L.2
Solar Elevation Range (deg)........ 4day day
Image Interval. ... viiisnueeesenrns - 17.2 hrs
Time for % Coverage (days)......... 5 243 days
Coverage TNEEEVAL...u.osesserenass, O OIyE once/243 days
Daistribution..... e eeriseeneree..,.Bquator,poles -90° to 10°1lat.
ORBIT ELEMENTS: Final Intermediate
Bccentricity.vsiiieiernecrenseaneas .8
Periapse Alt. (Km).,.vveeosnesonons 255
Apoapse Alt., (km).........eevieueas. 50,735
Inclination (deg)..... vt ane s 90
Ascending Node (deg)....cvvevevrnne 318
Arg. of Periapse (deg)..vivevennn .o 324.5

SELECTLON RATIONALE:

The initial orbit is 48° from the terminator permitting
44° longitude coverage in daylight in 30 days. This is
followed by 167° longltude coverage in darkness in 113 days,
followed again by 149° longitude coverage in daylight in 101
days. At this point coverage becomes repetitious without a
plane change. The total coverage in daylight is 31.2% and
at night is 27.1%. The coverage is in the southern hemi-
sphere.

i

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ 4 orbics
Orbit PeriOd (hrS)...a...a.......aa 17116

Measurement Alt. Range (km)........ 255 to 2125
Max. Measurement Arc (deg)......... ~50 to 50
Max. Sensor on Time (min%orb)...... 21.5

No. of Impulses (AV)...eeenvsorees 5 1 .
Capture AV (Km/Se€C)..ivvivevrvreees 19753 (-327)
Plane Change AV (Km/seC).veiressans -

Size Adjustment AV (km/sec)........ -

Total AV (Km/SeC).vevrnveaseascsses 1975

MEASUREMENT ACHIEVEMENT:

1. At most 50% of the planet can be covered in daylight without
a plane change. Because of altitude restriction, this
coverage 1s reduced,

2. Because one coverage re%uires 243 days, 4 or more coverages
per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 103

Venus (1977 FAMILY NO. 10 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required ObtaiQFd
Minimum Image Size (Km)...eveeervean gOO 13.1
Minimum Image Overlap (%) ..oeveee.. 20 20
Total Planet Coverage (%) .......e.. 10 100
Solar Elevation Range (deg)........ daydnight dayémight
Image Tnterval......coceeseseenesss. <15 min 1.6hrs or 122 day52
Time for % Coverage (days)......... - 122 days
Coverage Interval:.,...evevee. veve. D4lyr once/122 days3
Distribution.....eveevevseseen...,.5ubsolar point, global
poles
ORBIT ELEMENTS: Final Intermediate
Fecentricity.ce i ieiaaeenarernoanss 0
Periapse Altl (km)Il'..ditl..O.l‘ll 454
Apoapse Alt, (Km)..i.vrvivrsannenns 454
Inclination (deg)...vicvevseonasons 90
Ascending Node (deg) ..c.viiveesrnas 318
Arg, of Periapse (deg)....uvvus.. . 352

SELECTION RATIONALE:

A polar circular orbit is selected to obtain maximum
coverage in a minimum time of 122 days using all orbit
altitudes. Of the 100% coverage obtained, 50% is in
darkness and 50% is in daylight.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......... ceeeene. 1.608
Measurement Alt, Range (km)........ 454

Max, Measurement Arc (deg)......... 360
Max. Sensor on Time (min?orb)...... 96.5
No. of Impulses (AV)...cveveverross 1
Capture AV (Km/SEC)..eevseenseerses 3:848
Plane Change AV (km/seC)...covevess -
Size Adjustment AV (km/sec)..... voo -
Total AV (Km/SEC) .t ceresvorasonnsos 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit images.
Since this value is obviously much smaller than the required minimum
net image size of 500 km contiguous images may be as much as 48
orbits apart in time.

2. The image interval equals one orbit period of 1.6 hrs,

3. Because one complete coverage of the plamet requires 122 days,
4 or more coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO., 104

Venus (1977) FAMILY NO. 10 ORBIT NO. 9

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 500 560
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%) .......... 10 58.3
Solar Elevation Range (deg)........ dayémight day&mightq
Image Interval.....ver'vrsnsennnesns { 15 min 17.2 hrs
Time for % Coverage (days)......... - 243 days o
Coverage Interval.,.......veeeevanas > 4fyr once/243 days
Distribution......... tii+eeneeee... Subsolar points,-90°to 10°lat.

poles

ORBIT ELEMENTS: Final Intermediate
ECCentriClty. e it s seinennnnnnnn .8
Periapse Alt., (km).......... eeees 255
Apoapse Alt, (km).....0vevennrvonns 50,735
Inclination (deg).....covuu.. e 90
Ascending Node (deg).....vvivuvnisn. 318
Arg. of Periapse (deg)....cecevun. . 324.5

SELECTION RATIONALE:

The initial orbit is 48° from the terminator permitting

44° longitude coverage in daylight in 30 days.

This is

followed by 167° longitude coverage in darkness in 113 days,
followed again by 149° longitude coverage in daylight in 101

days.
plane change.
and at night is 27.1%.

At this point coverage becomes repetitious without a
The total coverage in daylight is 31.2%
The coverage is in the southern

hemisphere.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images...... - 1
Measurement Orbit Frequency........ 4 orbits
Orbit Period (hrs)........... ceeess  17.16
Measurement Alt. Range (km)........ 255 to 2125
Max. Measurement Arc {(deg)......... -50 to 50
Max. Sensor on Time (min%orb)...... 21.5

No. of Impulses (AV)...vevvevronnae
Capture AV (km/sec).......... ceeens
Plane Change AV (km/sec)....coeuvnn
Size Adjustment AV (km/sec)........
Total AV (km/sec)..... ..

LI B I ]

MEASUREMENT ACHIEVEMENT:

1
1.975 (-32°)

1.975 -

1. The shortest time between images of the same area is equal

to 1 orbit period or 17.16 hours.,

2. Because one planet coverage requires 243 days, 4 or more
coverage per year are not possible.
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ORBIT SELECTION DATA SHEET NO., 105

Venus (1977) FAMILY NO. 11 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtai%?d
Minimum Image Size (Kkm)....co0vvuus 500 13.1
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%)...¢cv00v.. > 70 502
Solar Elevation Range (deg)........ night night
Image Interval.......... sesenas v:e. < 30 hrs 1,bhrs or 122 days
Time for % Coverage (days)......... - 122 days
Coverage Interval.......... Creenens > 4/yr once/122 days 3
Distributlon llllllllll 4 4 ¢ 0 & ¢4 0w 2B Poles all latltudes
ORBIT ELEMENTS: Final Intermediate
Eccentricity...ivieivvnsonens PN 0
Periapse Alt, (Km)...coeuesevnsacsns 454
Apoapse Alt‘ (krn) llllll " 8 & % & P 2O PR 454
Inclination (deg)....ccvvieenerons . 90
Ascending Node (deg)...... Ceeraiesa 318

Arg. of Periapse (d€g)...cevcevones 352
SELECTION RATIONALE:

A polar circular orbit is selected to obtain maximum
coverage 1in a minimum time of 122 days using all orbit
altitudes. Of the 100% coverage obtained 50% is in
darkness and 50% in daylight. Furthermore, unless a plane
change is made to change the ascending node, the areas
covered are covered again after 122 days under the same
lighting constraints.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)..vsceessevsesese 1.608
Measurement Alt. Range (km)....0... 454

Max. Measurement Arc {(deg)......ss. 180
Max. Sensor on Time (min%orb)...... 48.2.
No. of Impulses (AV)..ieerreccsvoss 1
Capture AV (km/S€C).....eccevsvveees 3.848
Plane Change AV (km/seC).vsevrecvss -
Size Adjustment AV (km/sec)........ -
Total AV (Km/SeC)..veveressesnsnsss 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit images.
Since this value is obviously much smaller than the required minimum
net image size of 500 km contiguous images may be as much as 48
orbits apart in time. .

2. oOnly 50% of the planet can be covered in darkness unless a plane
change is made after the initial 50% coverage.

3. Because one complete coverage takes 122 days, 4 or more coverages
per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 106

Venus (1977) FAMILY No. 11 ORBIT NO, 9

GROUP MEASUREMENT SPECIFICATIONS: Requi i

Minimum Image Size (km)........ %%hred ‘Obtgésed

Minimum Image Overlap (%)....... 20 20 4

Total Planet Coverage (%).......... > 70 27.1

Solar Elevation Range (deg)..... . night night

Image Interval...... Ve ees vv.. <30 hrs 17.2 hrs

Time for % Coverage (days)......... - 243 days

Coverage INterval........oeeveesn.. » &/yT once/243 days

Distribution..... e Ceeeeea poles -90° to 10°
ORBIT ELEMENTS: Final Intermediate

Bccentricity. . vt nnenenns .8

Periapse Alt. (km).......... vreaaas 255

Apoapse Alt, (km)......... ceeneens. 20,735

Inclination (deg)...vvvvreennnn. .. 90

Ascending Node (deg)........c..... . 318

Arg. of Periapse (deg).......c.ou.n 324.5

SELECTION RATIONALE:

The initial orbit is 48° from the terminator permitting
44° longitude coverage in daylight in 30 days. This is
followed by 167° longitude coverage in darkness in 113 days,
followed again by 149° longitude coverage in daylight in 101
days. At this point coverage becomes repetitious without a
plane change. The total coverage in daylight is 31.2% and
at night 1s 27.1%. The coverage is in the southern hemisphere.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency........
Orbit Period (hrs).....
Measurement Alt. Range (km)........
Max. Measurement Arc (deg)...... ‘oo
Max. Sensor on Time (min/orb)......
No. of Impulses (AV) chees
Capture AV (km/sec).....ccenvnurans
Plane Change AV (km/sec).......
Size Adjustment AV (km/sec)
Total AV (km/S€C) cvvvvvvrvonnoens

LR IR I

----------

MEASUREMENT ACHIEVEMENT:

1.
Due to altitude restrictions,

27.1%.

LA

1
&4 orbits
17.16
255 to 2125
-50 to 50
21.5
1
1.975 (-32°)

At most 50% of the planet can be covered in darkness.
this is reduced to

2. Because one coverage requires 243 days,4 or more coverages

per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 107

Venus (1977) FAMILY NO, 12 ORBIT NO.1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtaigfd
Minimum Image Size (km)....oveeeven 100 13.1
Minimum Image Overlap (#).......... 20 20
Total Planet Coverage (%).ceevvees. » 10 100
Solar Elevation Range {(deg)........ - day&night
Image Interval.......... seseaen es». < 30 hrs 1l.6hrs or 122days
: Time for % Coverage (days)......... - 122 days
Coverage Interval....... Crreeenaes - once/122 days
Distribution. LIS N IR DN JNN TN BN N BN DN BN I Y D BN BN DY NN NN N R ) - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity..... Cetieraterenennana 0
Periapse Alt. (km)..... crresrrennas 454
Apoapse ALEt, (Km)..ivervoosvannnass 454
Inclination (deg)........ Cedeseaaes 90
Ascending Node (deg) ...vevvuuenn. .o 318
Arg. of Periapse (deg)......cu0v.. . 352

SELECTION RATIONALE:

Even though only about 10% of the planet need be covered,
a circular polar orbit assures 100% coverage in 122 days.
Since the specific area of interest is unknown until regional
and local experiments are complete, this orbit has the capa-
city of looking at any 10% area from a low orbit altitude of
454 km. Opportunities for viewing essentially the same planetary
area are provided once per orbital period and once per longitude

coverage.

ORBIT/MEASUREMENT CHARACTERISTICS: 1
Orbits to Contiguous Images........ L 1
Measurement Orbit Frequency........ €very orbit
Orbit Period (hrs)....cvovsvavuvesse 1'202
Measurement Alt. Range (km)........ 320

Max. Measurement Arc (deg).....sess 955
Max. Sensor on Time (min/orb)...... "]
No. of Impulses (AV)....covevevvens 4 343
Capture AV (Kkm/SeC)....vevoservenns - 050
Plane Change AV (km/SeC)icevvrsaces -
Size Adjustment AV (km/sec)........ 3848
Total AV (Km/S€C).vcvrvencessnsssnss .

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit
images. Since this value is obviously much smaller than the
required minimum net image size of 500 km contiguous images
may be as much as 2 orbits apart in time,
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ORBIT SELECTION DATA SHEET NO, 108

Venus ( 1977 FAMILY NO. 13 ORBIT NO.l
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).vv'veovnon., 100 lB.?f
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%)......... . > Lo 106
Solar Elevation Range (deg)........ - day & night
Image Interval........vesvuvvvusre, < 2 hrs 1.6hrs or 122 days
Time for % Coverage (days)......... - 122 days
Coverage Interval......... Ceiereee. O Glyr once/122" days?
Distribution........... b - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity. et iiiieennennann. 0
Periapse Alt, (km)..,.. Cheeevs e, 454
Apoapse ALt., (Km)...vvovrvunennenn. 454
Inclination (deg).......... e 20
Ascending Node (deg)............... 318
Arg. of Periapse (deg)........... . 352

SELECTION RATIONALE:

Even though only about 10% of the planet need be covered,
a circular polar orbit assures 100% coverage in 122 days.
Since the specific areas of interest 1s unknown until regional
and local experiments are complete, this orbit has the capa-
city of looking at any 10% areas from a low orbit altitude
of 454 km.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)....veveuevesssss 1,608
Measurement Alt. Range (km)........ 454
Max, Measurement Arc (deg)......... 360
Max. Sensor on Time (min/orb)...... 96.5
No. of Impulses (AV)...cevseanensan 1

Capture AV (km/sec).....ccvevurses. 3.848
Plane Change AV (km/Se€C)...cvvesaus ~
Size Adjustment AV (km/sec)..... ce -
Total AV (km/S€c) . viveerereccoesses 3.848

MEASUREMENT ACHIEVEMENT:

1.

This is the minimum net image size between consecutive orbit
images., Since this value is obviously much smaller than the
required minimum net image size of 100 km contiguous images
may be as much as 9 orbits apart in time.

Because coverage of any area can be obtained once/122 days,
4 or more coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 109

Venus ( 1977 FAMILY No. 14 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Reguired Obtained

Minimum Image Size (km).......... .. 100 13-1‘i

Minimum Image Overlap (%)......... . 20 20

Total Planet Coverage (%).......... > LO 100

Solar Elevation Range (deg)........ - dayénight

Image Interval.......... e vev. < 2 min L.6hrs or 122day£

Time for % Coverage (days)......... - 122 days 3

Coverage Interval..........ooves,.. » L10/yr once/122 days

Distribution........... e eeeas - global
ORBIT ELEMENTS: Final Intermediate

Eccentricity.... .voveuen. cereaas .o 0

Periapse ALT. (KM).svevuvrasnsenoes 454

Apoapse Alt. (km)....... Ceereiseaas 454

Inclination (deg).....vevrveennnns. 90

Ascending Node (deg)..... e ‘s 318

Arg. of Periapse (deg)....cieev.ven, 352

SELECTION RATIONALE:

Even though only about 10% of the planet need be covered,
a circular polar orbit assures 100% coverage in 122 days.
Since the specific areas of interest is unknown until regional
and local experiments are complete, this orbit has the capa-
city of looking at any 10% areas from a low orbit altitude

of 454 km,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ L
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)............ vees. 1,608
Measurement Alt. Range (km)........ 454
Max. Measurement Arc (deg)......... 360
Max. Sensor on Time (min%orb)...... 96.5

No. of Impulses (AV)..vevevsrrecess 3 84%

Capture AV (km/Se€C) ... evvevsvvrans
Plane Change AV (km/SeC)....coveees
Size Adjustment AV (km/sec)..eveann 4'
Total AV (Km/SeC) .t .vriesrrocanens ‘e 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit images.
Since this value is obviously much smaller than the required minimum
net image size of 100 km contiguous images may be as much as 9

orbits apart in time.

2. The shortest time between images of the same area is equal to one
orbit period of 1.6 hrs.

3. Because coverages of any area can be obtained once/122 days, 10
or more coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 110

Venus (1977) FAMILY No. 15 ORBIT No, 1L
GROUP MEASUREMENT SPECIFICATIONS: Required Obtgiped
Minimum Image Size (km)............ 100 _13.1T
Minimum Image Overlap (%).......... _ 20 20
Total Planet Coverage (%) .vvsuee... > 10 50
Solar Elevation Range (deg)...... day day
Image Interval......vovesnnnens .v.. <100 brs 1.6hrs or 122 days
Time for % Coverage (days)......... - 122 days
Coverage Interval.......ocoeeenennen. - once/122 days
Distribution........... et - all latitudes
ORBIT ELEMENTS: Final Intermediate
Eccentricity. oo iininnieverennnnn ¢
Periapse ALE. (Km)..,.oiveunnrnnnns 454
Apoapse Alt, (km)......vivevvunn. .. 454
Inclination (deg)......... Ceeer e 90
Ascending Node (deg)............. ‘e 318
Arg. of Periapse (deg)............ . 352

SELECTION RATIONALE:

This oxrbit provides the maximum daylight coverage (50%)
in the shortest possible time (122 days) at a low altitude
of 454 km. Since the specific areas of interest depend
upon prior regional and local experiments, this orbit has
the capacity of looking at any 10% area which is located
in the region of possible daylight coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ eve%? orbit
Orbit Period (hrs)............ vovs. 1.608
Measurement Alt. Range (km)........ 454
Max. Measurement Arc (deg)........ . 180
Max. Sensor on Time (min%orb)...... 48-%

No. of TImpulses (AV)...uiveeeennnne

Capture AV (km/sec)......vevvensaes 3.848
Plane Change AV (km/sec).....ouvesn -
Size Adjustment AV (km/sec)........ -
Total AV (km/Sec) ... veerreerncnncns 3.848

MEASUREMENT ACHIEVEMENT:

1.

This is the minimum net image size between consecutive orbit
images. Since this value, is obviously much smaller than the
required minimum net image size of 100 km contiguous images
may be as much as 9 orbits apart in time,
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ORBIT SELECTION DATA SHEET NO, 111

Venus (1977) FAMILY NO., 16

GROUP MEASUREMENT SPECIFICATIONS: Required
Minimum Image Size (km).........,..., 10O
Minimum Image Overlap (%).......... 20
Total Planet Coverage (%).......... > 10
Solar Elevation Range (deg)........ day
Image Int?rval ........ Cereaeaes vrv. < 2 brs
Time for % Coverage (days)......... -
Coverage Enterval%..?..?.? ...... ... Oblyr
Distribution........... et resaennas -

ORBIT ELEMENTS: Final
Eccentricity....iiiiivivennerenns - 0
Periapse Alt, (km)..,...... s ea e 454
Apoapse Alt, (km)....... Gt s n e 454
Inclination (deg)..... ceeresesnee . 90
Ascending Node (deg)...... Cesene s 318
Arg, of Periapse (deg)............. 352

SELECTION RATIONALE:

ORBIT NO. 1
Obtained
13,11
20
50
day
1.6hrs or 122 days
122 days

once/122 days?
all latitudes

Intermediate

This orbit provides the maximum daylight coverage (50%)
in the shortest possible time (122 days) at a low altitude
of 454 km. Since the specific areas of interest depend
upon prior regional and local experiments, this orbit has
the capacity of looking at any 10% areas which is located

in the region of possible daylight coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs).......o.vvvvees.  L1.608
Measurement Alt. Range (km)}........ 454
Max. Measurement Arc {(deg)........-. 180
Max, Sensor on Time (min/orb)...... 48.2
No. of Impulses (AV).....vvvvnnnen . L
Capture AV (km/S€C)......evvveuee.. 2.848
Plane Change AV (km/SeC)....vvurees =
Size Adjustment AV (km/sec)....... . -
Total AV (km/S€C) i ivvvnerrareesonns 3.848

MEASUREMENT ACHIEVEMENT:

This is the minimum net image size between consecutive orbit
images, Since this value is obviously much smaller than the
required minimum net image size of 100 km contiguous images

1.

may be as much as 9 orbits apart in time.

Because coverage of any area occurs once/122 days, 4 or more

coverages per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 112

Venus (1977) FAMILY NO. 17 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Ohtained
Minimum Image Size (km)......co0vv. 100 13,11
Minimum Image Overlap (%) .....vevue 20 20
Total Planet Coverage (%)....... .. 10 100
Solar Elevation Range (deg)........ dayémight dayémnight
Image Interval,......... e vvsie. < 2 hrs l.6hrs or 122 days
Time for % Coverage (days)......... - 122 days
Goverage Interval.......... Ce e e > alyr once/122" days?
Distribution.....iviveeeereresnannas - global
ORBIT ELEMENTS: Final Intermediate
Bccentricity.us e e ereeroarencnes 0
Periapse Alt, (km)..,..c.v.. creeass 454
Apoapse Alt. (km).....0ov.eus ceeane 454
Inclination (deg)....covriiveennnn 90
Ascending Node (deg)........ e 318
Arg., of Periapse (deg)........ i 352

SELECTION RATIONALE:

Even though only about 10% of the planet need be covered,
a circular polar orbit assures 100% coverage in 122 days.
Since the specific area of interest 1s unknown until regional
and local experiments are complete, this orbit has the capa-
city of looking at any 10% area from a low orbit altitude of
454 km.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 1
Measurement Orbit Frequency........ everg orbit
Orbit Period (hrs)......... ceeneess L1.60
Measurement Alt. Range (km)........ 454
Max. Measurement Arc (deg).,....... . 360
Max. Sensor on Time (min%orb)...... 96.5
No. of Impulses (AV)..ieveenesnonns 1
Capture AV (km/SeC).....ceeseenanss 3.848
Plane Change AV (km/sec)...... e -
Size Adjustment AV (km/sec)........ -
Total AV (KM/SEC) eusvsnensnssensess 3:848
MEASUREMENT ACHIEVEMENT:
1. This is the minimum net image size between consecutive orbit

images. Since this value is obvious
required minimum net 1mage size of
may be as much as 9 orbits apart in

2. Because coverage of any one area occ
more coverages per year are not poss
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ORBIT SELECTION DATA SHEET NO, 113

Venus (1977) FAMILY No.18 ORBIT NO, !
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).....0eeenss %00 26-2f
Minimum Image Overlap (%) .....e.e... 60 60
Total Planet Coverage (%) .......... > 10 100
Solar Elevation Range (deg)........ - dayénight
Image Interval.....ivevsseenennsss, - L.6hrs or 122 days
Time for 7% Coverage (days)......... - 122 days
Coverage Interval.......eveeeenees. . - once/122 days
DIStribution..v.useveiirerrennne.. - global
ORBIT ELEMENTS: Final Intermediate
Eecentricity. oo, iiieiiinneennnans 0
Periapse Alt. (km).,..vivvvvnsunennn 454
Apoapse Alt, (km)......vieuucenan .o 454
Inclination (deg).....vvevvnennrnn. 20
Ascending Node (deg)..vvvvvesvnnnn. 318
Arg., of Periapse (deg)....c.cneun. . 352

SELECTION RATIONALE:

Even though only about 10% of the planet need be covered,
a circular polar orbit assures 100% coverage in 122 days.
Since the specific areas of interest is unknown until regional
and local experiments are complete, this orbit has the capa-
city of looking at any 10% area from a low orbit altitude of

454 km, ~

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......v.veeee.e.. 1.608
Measurement Alt. Range (km)...... .o 454
Max. Measurement Arc (deg)......... 360
Max. Sensor on Time (min/orb)...... 96.5
No. of Impulses (AV)..vevrirunons oo 1
Capture AV (Km/S€C)..c.vvreesvsrass 3.848

Plane Change AV (km/seC).....evcuun
Size Adjustment AV (km/sec)........ -
TOtal AV (km/SEC)...........o-.-.-- 3'848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum net image size between consecutive orbit
images., Since this value is obviously much smaller than the
required minimum net image size of 100 km contiguous images
may be as much as 9 orbits apart in time.
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ORBIT SELECTION DATA SHEET NO. 114

Venus (1977 FAMILY NO. 19 ORBIT NO., 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).......... .o 0.5 13.11
Minimum Image Overlap (%)......e... 20 20
Total Planet Coverage (%).......... > 10 100
Solar Elevation Range (deg)........ - dayénight
Image Interval.. . uveesesssnnaesoesos - 1.6hrs or 122 days
Time for % Coverage (days)......... - 122 days
Coverage Interval..... R L...... >1/300hr  once/122 days2
Distribution..eveseveerconnacnansss - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity..v.viviivninennronanes 0
Periapse Alt. (km).,...... cevseeaes 454
Apoapse Alt, (km),.......... L eae e 454
Inclination (deg)..... G ee e i 90
Ascending Node (deg)....... ceeseeas 318
Arg. of Periapse (deg).....evevvves 352

SELECTION RATIONALE:

The lowest circular orbit having a 50 year lifetime at
Venus has a 454 km altitude. For this orbit the lapse rate
at the equator is 10.483 km per orbit. (i.e., the smallest
lapse rate obtainable within the lifetime constraint is
10.483 km.) The 90° inclination 1s selected to maximize
latitude coverage. When an image size less than 10.483 km
is used consecutive coverage from orbit is not possible. One
way of satisfying the image size, % coverage requirements
would be to begin with a field of view of approximately

orp1T AR ARENE SifniBerRRBTIRELAe stzed Striis from this.

Orbits to Contiguous ImaAgesS........

Measurement Orbit Frequency........ every orbit
Orbit Period (hrs).......... Ceere.. L1.608
Measurement Alt. Range (km)........ 454

Max. Measurement Arc (Geg)......... 360

Max. Sensor on Time (min%orb)...... 96-;

No. of Impulses (AV)...coeevnovenss 3 848
Capture AV (km/SeC)..vesvvsveenoans .

Plane Change AV (km/sec)....cvoeeeen -

Size Adjustment AV (km/sec)........ -
Total AV (KIm/SEC) . vverervrsassseeas 3.848

MEASUREMENT ACHIEVEMENT:

1.

2.

This is the minimum image lapse rate (with 20% overlap) of
any 50-yr, lifetime orbit.

Coverage of any area can be obtained once/122 days so that
more than 1 coverage per 300 hours is not possible.
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ORBIT SELECTION DATA SHEET NO. 115

Venus (1977) FAMILY NO. 20 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Cbtained

Minimum Image Size (km)............ 0.5 13.11

Minimum Image Overlap (%) ......... . 20 20

Total Planet Coverage (%).......... » 10 100

Solar Elevation Range (deg)........ = day&night .

Image Interval........vvaveves. vre. < 30 hrs 1.6hrs or 122 days

Time for % Coverage (days)......... - 122 days

Coverage Interval..... D eeereeneens - once/122 days

Distribution..vveeveeeivrrorrennens - global
ORBIT ELEMENTS: Final Intermediate

Fecentricity...ivviiiereseveoesnnas 0

Periapse ALt. (km).....ve0vnvsauann 454

Apoapse Alt, (Km)..iveresonvennanns 454

Inclination (deg).......... Ceeraeas 90

Ascending Node (deg)....viveinvusas 318

Arg. of Periapse (deg)....... PP 352

SELECTION RATIONALE:
The lowest circular orbit having a 50 year lifetime at

Venus has a 454 km altitude. For this orbit the lapse rate at
the equator is 10.483 km. per orbit. (i.e., the smallest

lapse rate obtainable within the lifetime constrain is 10.483
km.)} The 90° inclination is selected to maximize latitude
coverage. When an image size less the 10.483 km is used,
consecutive coverage from orbit 1s not possible. One way of
satisfying the image size, % coverage requirements would be

to begin with a field of view of approximately 21 km and to
use the appropriate sized strips from this.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ .. eeess 1.608
Measurement Alt. Range (km)........ 454
Max. Measurement Arc (deg)......v.. 360
Max. Sensor on Time (min%orb)...... 96.5

No. of Impulses (AV)....eveecresons 1
Capture AV (km/Sec).......esoveesess 3.848
Plane Change AV (km/Sec)...crvacens -
Size Adjustment AV (km/sec)........ -
Total AV (Km/SEC)..vevrvvseaceasnss 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum image lapse rate (with 207 overlap) of
any 50-yr, lifetime orbit.
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ORBIT SELECTION DATA SHEET NO, 116

Venus (1977) FAMILY NO, 21 ORBIT NO, I

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained

Minimum Image Size (km).......0.... 8-5 26,21

Minimum Image Overlap (%).......... 60 60

Total Planet Coverage (%)....... oo 10 100

Solar Elevation Range (deg)........ - dayémight

Image Interval......... C et e e - 1.6hrs or 122 days

Time for % Coverage (days)......... - 122 days 1

Coverage Interval........... caaas > 1/300hr  once/122 days

Distribution....evieeeierenan. R - global
ORBIT ELEMENTS: Final Intermediate

Eccentricity.. v iiinvincnennonnnas 0

Periapse Alt. (Km)....vuivveevssnons 454

Apoapse ALt, (Km)....vvvevenineen .o 454

Inclination (deg).viuvorivvrrernnes 90

Ascending Node (deg)...... cei e 318

Arg., of Periapse (deg)............ . 352

SELECTION RATIONALE;:

The lowest circular orbit having a 50 year lifetime at
Venus has a 454 km altitude. For this orbit the lapse rate
at the equator is 10.483 km per orbit. (i.e., the smallest
lapse rate obtainable within the lifetime constraint is
10.483 km.) The 90° inclination is selected to maximize
latitude coverage. When an 1mage size less than 10.483
km is used consecutive coverage from orbit 1s not possible.
One way of satisfying the image size % coverage requirements
would be to begin with a field of view of approximately
21 km and to use the appropriate sized strips from this.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......... ceereess 1,608
Measurement Alt. Range (km)...... ‘.o L54
Max. Measurement Arc (de%) ..... cene 360
Max. Sensor on Time (min/orb)...... 96.5

No. of Impulses (AV)..... e reennens 1
Capture AV (km/seC)....cevevrevvass 3.848
Plane Change AV (Km/SeC).vvervvnnns -
Size Adjustment AV (km/sec)........ -
Total AV (km/seC) .. vivivrnnvcvensne 3.848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum image lapse rate (with 20% overlap) of
any 50-yr. lifetime orbit.
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ORBIT SELECTION DATA SHEET NO, 117

Venus (1977) FAMILY NO.22 ORBIT NO.. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)....covesoeen 0.3 10.51?L
Minimum Image Overlap (%) ......... . - . -
Total Planet Coverage (%).......... 3000 images 100
Solar Elevation Range (deg)........ - day&night
Image Interval,........ vrereneasse. < 1 min { 1 min or 1.6hrs
Time for % Coverage (days)......... - 122 days
Coverage Interval.....vuevevavenoess = once/122 days
Distribution........... e et aeae e mountains, global

poles

ORBIT ELEMENTS: Final Intermediate
Eccentricity...iiiiiinieniennnnnn .o 0
Periapse Alt. (Km)....oivvevesrnnen 454
Apoapse Alt, (km)......v0eeveernnnn 454
Inclination (deg)...... Cesesren b 90
Ascending Node (deg)....ivvvevnsnnan 318
Arg. of Periapse (deg).....c..v.u.. . 352

SELECTION RATIONALE;:

The lowest circular orbit having a 50 year lifetime at
Venus has a 454 km altitude. For this orbit the lapse rate
at the equator is 10.483 km per orbit. (i.e., the smallest
lapse rate obtainable within the lifetime constraint is
10.483 km.) The 90° inclination is selected to maximize
latitude coverage. When an image size less than 10.483 km
is used consecutive coverage from orbit is not possible.
One way of satisfying the image size % coverage requirements
would be to begin with a field of view of approximately
21 km and to use the appropriate sized strips from this.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......v.us.. ves.. 1.608
Measurement Alt, Range (km)........ 454
Max. Measurement Arc (deg)......... 360
Max. Sensor on Time (min%orb)...... 96.5
No, of Impulses (AV)...evvrcresnns .o 1
Capture AV (km/sec)....... G eeeeaes. 3.848

Plane Change AV (km/seC).vvervveans
Size Adjustment AV (km/s€€)....euns

Total AV (Km/SEC) . vevessesesnaenns S3-848

MEASUREMENT ACHIEVEMENT:

1. This is the minimum image lapse rate (with 20% overlap) of
any 50-yr. lifetime orbit.
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ORBIT SELECTION DATA SHEET NO, 118

Venus ( 1979 FAMILY NO. 23 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Kkm).......0.... 0.3 26,21
Minimum Image Overlap (%).......... 60 60
Total Planet Coverage (%).......... 5000 images 100
Solar Elevation Range (deg)........ = N
Image Interval..........;0e00ev0rs,. < 1 min { 1 min or 1.6hrs
Time for % Coverage (days)......... - ) 122 days
Coverage Interval...... C e teeens ces - once/122 days
Distribution........ tiiessetnss.... mountains, global
poles
ORBIT ELEMENTS: Final Intermediate
Eccentricity.......... cescisvsiraea 0
Periapse ALt. (Km) ., .eweerenesernns 454
Apoapse Alt, (km)...... Cere e 454
Inclination (deg)..... P edareeana .o 90
Ascending Node (deg).......vovuuun. 318
Arg., of Periapse (deg)....ccvuvinnrs 352

SELECTION RATIONALE:

This orbit provides 100% coverage in 122 days 1f all paths
of the circular orbit are used. The intrinsic lapse rate
1s too large to provide 607 side overlap at a minimum image
size of 300 meters. If 60% side overlap is essential some
kind of variable aspect angle antenna will probably be re-
qui.red. The alpha feature (possibly mountains) is crossed
about 34 days after orbit insertion.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ L )
Measurement Orbit Frequency........ €very orbit
Orbit Period (hrs)....vvesveeneiss. 1.008
Measurement Alt. Range (km)....... . 454

Max. Measurement Arc (deg)......... 360

Max. Sensor on Time (min/orb)...... 96.5

No. of Impulses {(AV) ...everrvernens L

Capture AV (km/Se€C)....vvveeerirans 3.848
Plane Change AV (km/sec)....sveeeun -
Size Adjustment AV (km/sec)........ 3 845
Total AV (km/SeC) i vversrevrsneeesoes .

MEASUREMENT ACHIEVEMENT:

1. This is the minimum image lapse rate (with 20% overlap) of
any 50-yr., lifetime orbit.
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Table 10

MERCURY OBSERVABLES, FAMILIES,AND ORBITS

Orbit Data
Observable Seusor Family Sheet No. Other Family
No. Description Ref. Type Number 1984 Member Observables
1 Surface Elevations b Visible &4 125, 126 3, 6, 9, 12
d Visible Stereo 7 131 6, 9
g Radar 6 129, 130 3, 6, 9, 12, 21
i Radar Stereo 8 132 6, 9
2 Layering b Visible 20 144 5
e Radar 22 146 5, 8, 11, 14, 20, 23
g Multifreq. Radar .22 146 5, 8, 11, 14, 20, 23
3 Contacts (Regional) b Ultraviolet 1 119, 120
d Visible 4 125, 126 1, 6, 9, 12
g ‘Infrared . & 125, 126 1, 6, 9, 12
j Infrared 1 119, 120
1 Radar 6 129, 130 1, 6, 9, 12, 21
o Multiband 3 123, 124 18
4 Contacts (Local) b Ultraviolet 11 135
d Visible 14 138 7, 10, 13
g Infrared 14 138 7, 10, 13
k| Infrared 11 135
1 Radar 15 139 7, 10, 13, 22
o} Multiband 13 137 19
5 Contacts (Detailed) b Ultraviolet 18 142 .
d Visible 21 145 8, 11, 14, 20
g Infrared 21 145 8, 11, 14, 20
i Infrared 18 142
1 Radar 22 146 2, 8, 11, 14, 20, 23
0 Multiband 20 144 2




Table 10 (Cont )

MERCURY OBSERVABLES, FAMILIES, AND ORBITS

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref Type Number 1984 Member Observables
6 Structure of Features
{(Regional) b Visible 4 125, 126 1, 3, 9, 13
d Visible Stereo 7 131 1, 9
g Visible Color 2 121, 122 12
j Radar 6 129, 130 1, 3, 9, 12, 21
1 Radar Stereo 8 132 1, 9
7 Structure of Features
(Local) b Visible 14 138 4, 10, 13
d Visible Stereo 16 140 10
g Visible Color 12 136 13
3] Radar 15 139 4, 10, 13, 22
1 Radar Stereo 17 141 10
8 Structure of Features
(Detailed) b Visible 21 145 5, 11, 14, 20
d Visible Stereo 23 147 11, 20
g Visible Color 19 143 14
] Radar 22 146 2, 5, 11, 14, 20, 23
1 Radar Stereo 27 148 11, 20
9 Surface Topography
(Regional) b Visible 4 125, 126 1, 3, 6, 12
d Visible Stereo 7 131 1, 6
g Radar 6 129, 130 1, 3, 6, 12, 21
1 Radar Stereo 8 132 1, 6
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Table 10 (Cont.)

MERCURY OBSERVABLES, FAMILIES, AND ORBITS

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref, Type Number 1984 Member Observables
10 Surface Topography b Visible 14 138 4, 7, 13
Local) d Visible Stereo 16 140 7
g Radar 15 139 4, 7, 13, 22
i Radar Stereo 17 141 7
11 Surface Topography
(Detailed) b Visible 21 145 5, 8, 14, 20
d Visible Stereo 23 147 8, 20
g Radar 22 146 2, 5, 8, 14, 20, 23
i Radar Stereo 24 148 8, 20
12 Surface Appearance
(Regional) b Visible 4 125, 126 1, 3, 6, 9
e Visible Color 2 121, 122 6
h Radar 6 129, 130 1, 3, 6, 9, 21
13 Surface Appearance
(Local) b Visible 14 138 4, 7, 10
e Visible Color 12 136 7
h Radar 15 139 4, 7, 10, 22
14 Surface Appearance
(Detailed) b Visible 21 145 5, 8, 11, 20
e Visible Color 19 143 8
h Radar 22 146 2, 5, 8, 11, 20, 23
18 Surface Winds
(Regional) a Visible 3 123, 124 3




Table 10 (Cont )

MERCURY OBSERVABLES, FAMILIES, AND ORBITS

Orbit Data
Observable Sensoxr Family Sheet No. Other Family
No. Description Ref, Type Number 1984 Member Observables
19 Surface Winds
(Local) a Visible 13 137 4
20 Topographic Changes b Visible 21 145 5, 8, 11, 14
d Visible Stereo 23 147 g, 11
g Radar 22 146 2,5, 8, 11, 14, 23
L Radar Stereo 24 148 8, 11
21 Surface Thermal
Anomalies (Regional) b Infrared 6 129, 130 1, 3, 6, 9, 12
d Microwave 6 129, 130 1, 3, 6, 9, 12
g Multiband 6 129, 130 1, 3, 6, 9, 12
22 Surface Thermal
Anomalies (Local) b Infrared 15 139 4, 7, 10, 13
d Microwave R 15 139 4, 7, 10, 13
g Multiband 15 139 4, 7, 10, 13
23 Surface Thermal
Anomalies (Detailed) b Infrared 22 146 2, 5, 8, 11, 14, 20
d Microwave 22 146 2, 5, 8, 11, 14, 20
g Multiband 22 146 2, 5, 8, 11, 14, 20
35 Surface to Atmosphere
Transfer b Visible 10 134
d Visible Color 9 133
41 Hydrocarbons a Multiband 5 127, 128
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TABLE 11

MEASURFMENT FAMILYES FOR MERCURY

Family Observable Sensor* Minimum j Overlap Minimum | Solar Elevr Coverage Time for| Image Coverage
Humber Number({zs) Type(s) Ima%e €3] Coverage] ation Range Distributien Coverage { Interval | Interval
Size(km) (dep)

1 3 Uy, IR 600 20 70 7050 - - - -

2 6,12 v 600 20 70 50=-80 - - - —

3 3,18 B,V 600 20 70 30-60 - - { 2hr | >2fyr

4 1,3,6,9,12 V,IR 600 20 70 15-30 - - - -

5 41 MB 600 20 70 Day -~ - - -

6 1,3,6,9,12,21 | R,IR,u,HB 600 20 70 - - - < 30 he

? 1,6,9 v 600 60 70 70-85 - - - -

8 1,6,9 R 600 60 70 - - - - -

g 35 v 300 20 70 50-80 - < 1 day - > 10/yr
10 3s v 300 20 70 30~60 - ¢ 1 day - > Wfyr
11 4 v, IR 100 20 10 70-90 - - - -

12 7,13 V 100 20 10 50-80 - - - -
13 4,19 M3,V 100 20 10 30-60 - - - -
15 4,7,10,13 v, IR 10¢ 20 10 15-30 - d - -
15 4,7,10,13,22 R, IR,ut,MB 100 20 10 - - - < 30 hr -
16 7,10 v 100 60 10 70-85 - - - -
17 7,10 R 100 60 10 - - - -_ -
18 5 UV, IR 05 20 3 70-80 - - - -
19 8,14 v g5 20 3 50-80 — - —_ =
20 2,5 v, MB 05 20 3 30-60 - - - —
21 5,8,11,14,20 J v,IR 05 20 3 15-30 - - - > 1/300hr
22 2,5,8, 114,203 R, IK, 1, Mo 05 20 3 - - - {30 hr | > 1/300hr
23 8,11, 2p v 05 60 3 70-85 - - - > 1/300he
24 §,11,20 R 45 60 3 - - bl - > 1/300hr

*Sensor Type Definitions are

uv Ultraviolet
v Visible

IR Infraxed

13 Hicrowave

R Radar

MB HMulti-band

154




TABLE 12

MERCURY INTERPLANETARY TRANSFER SELECTIONS

Launch Date . . . v & v v v ¢ v v o« o o W

Flight Time . . . . . . + « « + « o « « « .

Declination of Departure Asymptote (Ecliptic Plane)

Departure Hyperbolic Excess Speed . . .
EEArrival Hyperbolic Excess Speed

Total Hyperbolic Excess Speed

-

»

-

.

-

May 7, 1984

130 days (direct)

»

*

*

. "7.5 deg

. 11.44 km/sec

8.31 km/sec

19.75 km/sec

Declination of Arrival Asymptote (Mercury's Ecliptic Plane). .-3.67 deg

Earth/Sun Separation Angle at Arrival .

Communication Distance at Arrival . . . .

Days to Earth/Mars Conjunction after Arrival .,

*

. 90.9 deg
0.95 AU

26 days

June 2, 1989

242 days (Swingby)
| -28.8 deg
8.72 km/sec

10.96 km/sec

19.68 km/sec

14.44 deg

86.0 deg

0.94 AU

48 days



TABLE 13

MERCURY CANDIDATE ORBIT SIZES

Orbit Eccen-  Periapse* Maximum Orbit Lapse Rate Average®¥
No. tricity Altitude Altitude Period Per Orbit  Capture AV
(km) Ratio,h/hp  (hrs) (km) (km/sec)

1 0.0 500 1.0 1.889 20.5 6.462

2 0.1 500 2.3 2,213 24.0 6.329

3 0.2 500 ;.9 2,640 28.6 6.202

4 0.3 500 6.0 3.226 34.9 6.081

5 0.4 500 8.8 4.065 44..0 5.964

6 0.5 500 12.8 5.344 57.9 5.851

7 0.6 500 18.6 7.468 80.9 5.742

8 0.7 500 28.4 11.498 124.5 5.636

9 0.8 500 48.0 21.123 228.7 5.534

10 0.9 500 106.8 59.746 646.8 5.434

* Periapse altitude set at 500 km to maintain positive orbit

altitudes despite solar perturbations.

*%  Capture AV Based on a Surveyed Average Hyperbolic Approach
Speed of Direct Mercury Transfers, VHP = 8,34 km/sec.
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ORBIT SELECTION DATA SHEET NO, 119

Mercury (1984 ) FAMILY NO. 1 ORBIT NO, 1
GROUP MEASUREMENT SPECIFLCATIONS: Required Obtaine
Minimum Image Size (km).......... . 600 25.6
Minimum Image Overlap (%) ..ivesessn 20 20
Total Planet Coverage (%).......... > 70 14,92
Solar'Elevation Range (deg)........ 70-90 70-90
Image Interval....oiveverosieeness - 180 days
Time for 7% Coverage (days)......... - 163 days
Coverage Interval..,....... Ceeeee e - 180 days
Distribution.......... Cete i i - Equatorial
ORBIT ELEMENTS: Final Intermediate
Eccentricity.iviviviiveccaniroanane 0
Periapse Alt. (km)....vciveunsaanss 500
Apoapse Alt. (km)......vvvernnsanes 500
Inclination {(deg)..... Ceeieseenaans 90
Ascending Node (deg)............. ‘e 60. 7
Arg., of-Periapse (deg)....vvivceve. .« -88 7

SELECTION RATIONALE:

A circular polar orbit is selected to provide maximum
coverage at restricted solar elevations of 70°-90° from
minimum altitude without solar perturbations. Coverage is
obtained in four segments and is limited to the equatorial
region since it is assumed that Mercury's axis of rotation
is perpendicular to its orbit plane.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 11 1
Measurement Orbit Frequency........every orbit
Orbit Period (hrs)...cveersrearores 1.89
Measurement Alt. Range (km),....... 500

Max. Measurement Arc (deﬁ)......... 41

Max. Sensor on Time (min/orb)...... 12.9

No. of Impulses (AV)........ N 61438
Capture AV (km/sec)........ e ece e .

Plane Change AV (km/sec)..........s -

Size Adjustment AV (km/sec)........ 6 ZBS
Total AV (Kkm/SeC).uivvvenseraacsosns .

MEASUREMENT ACHIEVEMENT:

1-

. 2.

Lapse rate between consecutive orbits yields minimum image size
of 25,6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every mn-th orbit.

only 34.2% of the planet surface is ever illuminated at 70°-90°
elevation. Only 15% of this can be seen from an inertial orbit.
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ORBLIT SELECTION DATA SHEET NO. 120

Mercury (1984) FAMILY NO. 1 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KmM)...eveveessns 600 808
Minimum Image Overlap (%).......... 20 20 4
Total Planet Coverage (%).......... > 70 7.4
Sclar Elevation Range (deg)........ 70-90 70-90
Image Interval....... e e - 180 days
Time for % Coverage (days)..... cens - 180 days
Coverage Interval..........cov0vuen - 180 days
Distribution..esevisieroseorsioanss - Equatorial
ORBIT ELEMENTS: Final Intermediate
Ececentricity.............. cerer e 9
Periapse ALt. (Km).,..cvvvevesnness 500
Apoapse Alt, (km).......v00eeunaess 53,420
Inclination (deg)......cvvveereaan. 90
Ascending Node (deg)........c... R 325
Arg., of Periapse (deg).....ceuu.... 173

SELECTION RATIONALE:
A low inclination capture and subsequent plane change

establish this elliptical polar orbit with its periapse just
above the equator. Solar perturbation raises the periapse to
1050 km as periapse is perturbed across the equator. By the end
of 180 days, periapse has been brought back to the original 500 km
altitude. 1Initial coverage begins in the middle of a restricted
solar elevation area. The reduced capture and plane change AV from
the circular orbit case are obtained at the expense of increasing
measurement altitudes and only 2 restricted illumination area
passes at "minimized altitudes.”

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImageS........ 1
Measurement Orbit Frequency........every orbit
Orbit Period (hrs)....covsvveserens 59.7
Measurement Alt. Range (km).......,. 200-1150
Max., Measurement Arc (deg) ceer.-20°to 20°
Max. Sensor on Time (min?orb)...... 9 24

No. of Impulses (AV)........nv.- ere 2

Capture AV (km/sSeC)....ccuvsuusiens 5 41 .
Plane Change AV (km/SeC)....vecuens .27 (86°)

Size Adjustment AV (km/sec)........ -
TOtal Av (km/SEC)......-..'a-.‘-.-. 5’68

MEASUREMENT ACHIEVEMENT:

1 Only 15% of the planet surface can ever be seen
from an inertial orbit under solar elevation of
70°-90°. This percentage is reduced because of
altitude restrictions on the elliptical orbit
used.
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‘ORBIT SELECTION DATA SHEET NO, 121

Mercury (1984) ~ FAMILY NO, 2 ORBIT NO.1
GROUP MEASUREMENT SPECIFICATIONS: Required _ Obtained
Minimum Image Size (km)............ . 600 R 25,61
Minimum Image Overlap (%)...... cees 20 20
Total Planet Coverage (%) ...vevsuss > 70 48 .42
‘Solar Elevation Range (deg)..... ‘e 50-80 50-80
Image Interval.. ... .covssrsvieneseses — 180 days
Time for % Covérage (days)......... = 167 days
Coverage Interval.......ceivennnnes - 180 days
Distribution....c.civieicininenanens — Equatorial
. . .ORBIT ELEMENTS: . . Final ' Intermediate
~ Eccentricity.....civeen... ve e 0
‘Periapse Alt. (km)........ N 500
Apoapse Alt, (km)......... e e e 500
Inclination (deg)...... G eeeserauns 90
Ascending Node (deg)..... e et 60.7
Arg. of Periapse (deg).....cieuvvuun -88.7

SELECTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted

elevations ‘of 50° to 80° from minimum altitude without solar per--
turbations.. Coverage is obtained In 4 segments limited to latitudes
between + 40° of the equator. Surface illumination is cyclical
with a period of 1 Mercury day or approximately 180 Earth days.
Orbital -coverage is also cyclical with the same period if. the

orbit is inertial .and Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT. CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
-Orbit Period (MrS) . vviecesvennsaoss 1.89
Measurement Alt. Range (km).,...... 500

. Max. Measurement Arc (deg)......... 78

‘Max.. Sensor on Time (min%

otb)...... 24i6
No., of Impulses (AV) vvverevavonenn

Capture AV (kin/8€C)...ivvvevsvrnans 6.438
Plane Change AV (km/sec)........... -
Size Adjustment AV (km/sec)........ -
'Totai AV *(km/_SGC).........--’.-...-. 6'438

MEASUREMENT ACHIEVEMENT:

1.

Lapse rate between consecutive orbits yields minimum image size
of 25.6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.

Only 647 of the planet is ever illuminated between 50° and 80°
solar elevations. About 497 of this can be seen from an
inertial orbit.
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ORBIT. SELECTION DATA SHEET NO, 122

Mercury (1984) FAMILY NO. 2 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KM).i.evsreaees 600 808
Minimum Image Overlap (%)......v... 20 20
Total Planet Coverage (%)......c... »70 26,21
Solar Elevation Range (deg)........ 50-80 50-80
Image Interval....... vessserees eias — 180 days
Time for % Coverage {days)........ . ~ 180 days
Coverage Interval......ivvivvenenns - 180 days
Distribution..... P i es s ere e ban s - Equatorial
ORBIT ELEMENTS: Final Intermediate
Eccentricity... . ciiivvnnns ferre e 9 )
Periapse Alt, (km)..,cvueesvesseses 500
Apoapse Alt, (km)...... ceeaseenes .. 53,420
Inclination (deg).....c.cu. ferreaen 90
Ascending Node (deg)........uvv.... 325

Arg. of Periapse (deg)......vvvevus 173

SELECTION RATIONALE:

A low inclination capture and subsequent plane change
establish this elliptical polar orbit with 1&ts periapse just
above the equator. Solar perturbation raises the periapse to
1050 km as periapse is perturbed across the equator. By the
end of 180 days, periapse has been brought back to the original
500 km altitude. Initial coverage begins in the middle of a
restricted solar elevation area. The reduced capture and plane
change AV from the circular orbit case are obtained at the expense
of increasing measurement altitudes and only 2 restricted illum-
ination area passes at "minimized altitudes."

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 .
Measurement Orbit Frequency........every orbit
Orbit Period (hrS)..ivvevrsonvnenss 59.7
Measurement Alt, Range (km)....... . 500-1480
Max. Measurement Arc (de?)......... -39° to 39
Max. Sensor on Time (min/orb)...... 24.8

No. of Impulses (AV)........ crreans 2 L
Capture AV (km/sec)............ caan 5.41 56°
Plane Change AV (km/sec)......... - .27  (86°)
Size Adjustment AV (km/sec)........ S 68
Total AV (km/sec)........ Cedsvens .o .

MEASUREMENT ACHIEVEMENT:

1. Only 49% of the planet surface can ever be v1ew§d fromo
an inertial orbit under sun elevation angles 50° to 80°.
This percentage is reduced because of altitude restrictions
on the elliptical orbit used. .
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ORBIT SELECTION DATA SHEET NO., 123

Mercury (1984) FAMILY NO. 3 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......c..... 600 25.6L1
Minimum Image Overlap (%) ......o0.. 20 20
Total Planet Coverage (%)...ec0ve.. 70 69 5
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval......... vsesssacrsa. < 2 hr 1.89 hrs
Time for % Coverage (days)......... - 171 days
Coverage Interval..,....eoveneses.. = 2/yr, 180 days
Distribution.vveveivevinnnsneansss - Equator to

mid-latitudes

ORBIT ELEMENTS: Final Intermediate

Bccentricity. et ennnenns 0
Periapse Alt. (km)..,.,...... teres e 500
Apoapse Alt, (km)........ Ceeer e 500
Inclination (deg).......couvuuu.. o 90
Ascending Node (deg)....... ceenaaas 60 ‘7
Arg. of Periapse (deg)............ . -88.1

SELECTION RATIONALE: :

A circular polar orbit yields maximum coverage at restricted
elevations of 30° to 60° from a minimum altitude without solar
perturbations. Coverage is obtained in 4 segments limited to
latitudes between + 55° of the equator. Surface illumination is
cyclical with a period of 1 Mercury day or approximately 180 Earth
days  Orbital coverage is also cyclical with the same period if the
orbit 1s inertial and Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images....e... 1
Measurement Orbit Frequency........ every orbit
Qrbit Period (hrs)..v.veerverennons 1.89

Measurement Alt. Range (km)........ 500
Max. Measurement Arc (deﬁ)......... 110
Max. Sensor on Time (min

orb)l.‘l.l 3?06
No. of Impulses (AV).,.iveeccverenss

Capture AV (km/sec)......cvvvuenn.n 6.348
Plane Change AV (km/sec)..veveeeas. ~
Size Adjustment AV (km/sec)........ .Z38
Total AV (Km/SeC) . v.vsusevesscennes O,

MEASUREMENT ACHIEVEMENT:
1, Lapse rate between consecutive orbits yields minimum image size

of 25.6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.
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ORBIT SELECTION DATA SHEET NO. 124

Mercury (1984 ) FAMILY NO. 3 ORBIT NO. 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).....vo000u0n 600 808
Minimum Image Overlap (%) ......... . 20 20 4
Total Planet Coverage (%)......... . =70 44,9
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval......... vresesessaes < 2 hrs 180 days
Time for % Coverage (days)......... - 180 days
Coverage Interval..... Ceereetreaas . > 2/yr. 180 days
Distribution..... cirsererana creseas — Equator to

mid-latitudes

ORBIT ELEMENTS: Final Intermediate
Eccentricity..... O S .9
Periapse Alt., (Km).ssvereeenssassas 500
Apoapse Alt, (Km).....ivevenreans .. 53,420
Inclination (deg)....... Ceearresuns 90
Ascending Node (deg)........ be s 325
Arg, of Periapse {(deg)...... eee0us 173

SELECTION RATIONALE:

A low inclination capture and subsequent plane change
establish this elliptical polar orbit with its periapse just
above the equator. Solar perturbation raises the periapse to
1050 km as periapse is perturbed across the equator. By the
end of 180 days, periapse has been brought back to the original
500 km altitude. Initial coverage begins in the middle of a
restricted solar elevation area, The reduced capture and plane
change AV from the circular orbit case are obtained at the expense
of increasing measurement altitudes and only 2 restricted illumina-
tion area passes at "minimized altitudes."

ORBIT/MEASUREMENT CHARACTERISTIGS:

Orbits to Contiguous ImagesS........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)..v.eevevess N 59.7
Measurement Alt. Range (km)........ 300-2120

Max. Measurement Arc (d€g)......... -54° to 54°

Max. Sensor on Time (min/orb)...... 28.8

No. of Impulses (AV).....covveeoens 2

Capture AV (km/seC)........ ceeeaana 5.41 .
Plane Change AV (km/seC).....cccoss 27 (86°)
Si1ze Adjustment AV (km/sec)........ —

Total AV (km/SeC) .vceuervsnsasancos 5.68

MEASUREMENT ACHIEVEMENT:

1. only 70% of the planet surface can be viewed from an
jnertial orbit at solar elevation angles 30°-60°. This
percentage is reduced because of altitude restrictions on
the elliptical orbit used,

162



ORBIT SELECTION DATA SHEET NO, 125
Mercury (1984) FAMILY NO. 4 ORBIT NO, 1
GROUP MEASUREMENT SPECLFICATIONS: Required Obtained
Minimum Image Size (km)............ 600 25,61
Minimum Image Overlap 2%).......... 20 20
Total Planet Coverage (%).......... > 70 62 .72
Solar Elevation Range (deg)........ 15-30 15-30
Image Interval........iisiuravansns - 180 days
Time for % Coverage (days)......... — 174 days
Coverage Interval............. e _ 180 days
Distribution............. f e et enens — all but poles
ORBIT ELEMENTS: Final Intermediate
Eccentricity. e iiiiieviiarornsnenns 0
Periapse Alt., (Km) ... vievervsnvone 500
Apoapse Alt, (km).....:vsvseeuuauss 500
Inclination (deg)......... civavaaea 90
Ascending Node (deg)... ceassaan 60.7
Arg. of Periapse (deg)............. -88.1

SELECTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted
elevations of 15° to 30° from minimum altitude without solar

perturbations.

Coverage is obtained in 4 segments limited
to latitudes between + 58° of the equator.

Surface illum-~

ination is cyclical with a period of 1 Mercury day of

approximately 180 Earth days.

Orbital coverage is also

cyclical with the same period if the orbit is inertial
and Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images..

L I l

Measurewent Orbit Frequency........ every orbit

Orbit Period (hrs) .. icierrervoasns 1.89
Measurement Alt. Range (km)........ 500
Max. Measurement Arc (deg)..eevease 116
Max. Sensor on Time (min%orb)...... 36.5
No. of Impulses (AV)...veveucvnnaes 1
Capture AV (km/Sec).....eveveeseess. 0.438
Plane Change AV (km/sec)..ieevesass —
Size Adjustment AV (km/sec)...e.... -
Total AV (km/sec)........... ceee... D438

MEASUREMENT ACHIEVEMENT:

1, Lapse rate between consecutive orbits yields minimum image size

of 25.6 km with 20% overlap.

Larger images may be used with

same overlap by conducting measurements every n-th orbit.

2, Although 97% of the planet is ever illuminated between 15°

and 30

1a2

, only 63% of this can be seen from an inertial crbit.



ORBIT SELECTION DATA SHEET NO., 126

Mercury (1984) FAMILY NO. & ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).....vo0v.s.. 600 808
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%) .......... >70 31,7l
Solar Elevation Range (deg)........ 15-30 15-30
Image Interval....coeveussonensrrens - 180 days
Time for % Coverage (days)......... — 180 days
Coverage Interval......covvvenescas - 180 days
Distribution.....oieevvisviasnsaes — all but poles
ORBIT ELEMENTS: Final Intermediate
Eccentricity.......... cessessreasas .9
Periapse Alt., (km).,..eeeeavnssran. 500
Apoapse Alt, (Km)....covveeseaes ... 53,420
Inclination (deg)....... beeseennans 90
Ascending Node (deg)....... Cew s 325
Arg., of Periapse (deg)....ccave-vs . 173

SELECTION RATIONALE:

A low inclination capture and subsequent plane change
establish this elliptical polar orbit with its periapse just
above the equator. Solar perturbation raises the periapse to
1050 km as periapse is perturbed across the equator. By the
end of 180 days, periapse has been brought back to the original
500 km altitude. 1Initial coverage begins in the middle of a
restricted solar elevation area. The reduced capture and plane
change AV from the circular orbit case are obtained at the
expense of increasing measurement altitudes and only 2 restricted
illumination area passes at "minimized altitudes."

ORBIT/MEASUREMENT CHARACTERILSTIGS:
Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........every orbit
Orbit Period (hrs)....oeevsvevranns 59,7
Measurement Alt. Range (km)........ 500-2910
Max. Measurement Arc (deﬁ)........._59° to 59°

Max. Sensor on Time (min/orb)..... . 32.4

No. of Impulses (AV)...ccvvivnesans 2

Capture AV (Km/SeC)......eesvusvass 5. 41

Plane Change AV (km/sec)......eceve .27 (86°)
Size Adjustment AV (km/sec)........ —

Total AV (km/8€C).v.isereacscconans 5.68

MEASUREMENT ACHIEVEMENT:

1. 63% of the planet surface can be viewed from an inertial
orbit with solar elevation angles of 15° to 30°. This
percentage is reduced with the use of this orbit because
of altitude restrictions.
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ORBIT SELECTION DATA SHEET NO, 127

Mercury (1984) FAMILY NO. 5 ORBIT NO, 1
GROUP MEASUREMENT SPEGLFICATIONS: Required Obtained
Minimum Image Size (km)............ 600 25.6%
Minimum Image Overlap (%) ..icuvess. 20 20
Total Planet Coverage (%)...vsvuv.. > 10 68
Solar Elevation Range (deg)........ day day
Image Interval...... C e e saeee e - 180 days
Time for % Coverage (days)......... — 40
Coverage Interval.......cvievennnns - 45 days
DIStribULION. . oo vt cnuenencnsrnns — global
ORBIT ELEMENTS: Final Intermediate
Fececentricity........ .o, i 0
Periapse Alt, (Km)....vncvcunonssns 500
Apoapse Alt, (km)........ 500
Inclination (deg)............ var e e 90
Ascending Node (deg)..... e r e 60.7
Arg. of Periapse (deg).........c.. . -88.1

SELECTION RATIONALE:

A1l latitudes are observed in sunlight from this circular
polar orbit. About 68% (246° in longitude) can be observed in
about 40 days. Coverage is repetitious for 30 days thereafter.

An additional 25% is covered in the next 14 days. The final 7%

is not covered until 114 days after orbit insertion. This coverage
profile depends upon the location of the ascending node relative to
the terminator and assumes coverage from anywhere in orbit. The
1988 Venus swingby transfer selection will have a different profile
(see general discussion).

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrS)..veeevvsacsnaoas 1.89
Measurement Alt. Range (km)....... . 500

Max. Measurement Arc (deg)......... 180

Max. Sensor on Time (min%orb)...... 5% 7

No. of Impulses (AV).sieervicesvanns
Capture A% (Km/S€C) »euvevrnuneveess 0.438
Plane Change AV (km/sec)........... —
Size Adjustment AV (km/sec)...... .. Z
Total AV (Km/SeC) . ivvereracanansse 6.438

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbits yields minimum image size
of 25.6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.
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ORBIT SELECTION DATA SHEET NO. 128

Mercury (1984) FAMILY NO. 5 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: ) Required Obtained
Minimum Image Size (km)............ 600 808 .
Minimum Image Overlap (%)......... . 20 20
Total Planet Coverage (4).......... > 10 78
Solar Elevation Range (deg)........ day day
Image Interval........voiveenn. v — 180 days
Time for % Coverage (days)......... - 106 days
Coverage Interval........... cenasas - -
Distribution....ivvvvirvrosnnnennns — all latitudes
ORBIT ELEMENTS: Final Intermediate
Bccentriclty...oiiiivininnnnnnnn. .9
Periapse Alt, (km)..... e aaeees 500
Apoapse Alt, (km)........c00vve.. e 53,420
Inclination {(deg)...... ceecraenenn 90
Ascending Node (deg)......cocvuvnnn 325
Arg, of Periapse (deg)...ievvusesas 173

SELECTION RATIONALE:

See description on Orbit Selection Data Sheet No. 120
for a general description of this orbit, 104° longitude at all
latitudes is covered in daylight during the first 18 days of the
mission. This represents 29% of the planet surface. No view
coverage is added to this for the next 59 days. Then 49% new
coverage is possible in the next 29 days. The total coverage is
78% in 106 days.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)........ Cereves e 59.7

Measurement Alt. Range (km)........ 500-4130
Max. Measurement Arc (de%)......... 180

Max. Sensor on Time {(min/orb)..... . 67.0

No. of Impulses (AV)...cvveusoese .o 2

Capture AV (km/SeC) .. . .vivvovoronns 5.41 .
Plane Change AV (km/sec)......... .o .27 (86°)
Size Adjustment AV (km/sec)........ - -

Total AV (km/Sec) .vviverrrneens oo 5.68

MEASUREMENT ACHIEVEMENT:
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ORBIT SELECTION DATA SHEET NO, 129

Mercury (1984) FAMILY NO. 6 ORBLIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtaiq?d
Minimum Image Size (km)............, 600 5.6
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%).......... > 70 100
Solar Elevation Range (deg)........ - day and night
Image Interval.......... seseesensss < 30 hrs 1.89 hrs
Time for % Coverage (davs)......... — 30 days
Coverage Interval....... et eeens s - 30 days
Distribution.....cvvueuen. e aaeea — global
ORBLT ELEMENTS: Final Intermediate
FecantriCity. v ot isaneeasoronss 0
Periapse AJt. (Km}.,..eeevuuenns ... 500
Apoapse Alt., (km).......... Cheasaae 500
Inclination (deg).....ccvviwnuns cees 20 .,
Ascending Node (deg).....cevvsuvann 60.7
Arg, of Periapse (deg)............. -88.1

SELECTION RATIONALE:

A circular polar orbit provides 100% coverage in 1/2
a Mercury rotation or 30 days if all parts of the orbit are
used at all surface i1llumination conditions. This is the
fastest possible consecutive coverage from an inertial orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Periocd (hrs)..... eree e ceres 1.89
Measurement Alt., Range (km)........ 500
Max. Measurement Arc (deg) ......... 360
Max. Sensor on Time (min/orb)...... 113.4
No. of Impulses (AV)...civsevecsens 1
Capture AV (km/Sec).......oivevaaes 6.438
Plane Change AV (km/sec)........ cen —
Size Adjustment AV (km/sec)........ —
Total AV (Km/S€C) . vevuvrreereansss. 0438

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbits yields minimum image size
of 25.6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.
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ORBIT SELECTION DATA SHEET NO, 130

Mercury (1984 ) FAMILY NO. 6 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)....cocovue. 600 808
Minimum Image Overlap (%) ...ceeuve 20 20
Total Planet Coverage (%).......... > 70 100
Solar Elevation Range (deg)........ - day and night
Image Interval........v050000000:.. < 30 hrs 59.7 hrs
Time for % Coverage (days)...e.iies. — 60 days
Coverage Interval.......oeevvaevens - 60 days
DiStributan ---------- 44 8 & 84 0 A 0 e — global
ORBIT ELEMENTS: Final Intermediate
Eccentricity.......... tecaneseranns .9
Periapse Alt. (km).ssveneasecracees 500
Apoapse Alt, (km).......... veesesee 53,420
Inclination {deg)..... Cerrasen e “es 90
Ascending Node (deg)....... e ss e 325
Arg. of Periapse (deg)........v0.000 173

SELECTION RATIONALE:

See Orbit Selection Data Sheet No. 120 for the basic
description of this orbit. This elliptical polar orbit provides
100% coverage at "minimized altitude" in 60 days. Only the lowest
altitude 180° segment of the orbit is used for coverage. Lower
capture AV than for the circular orbit is paid for by higher
measurement altitudes and twice as long an orbit duration for
the initial 100% coverage

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)..visvsenverersas 59 7 ]
Measurement Alt, Range (km)........ 500-4025

Max. Measurement Arc (deg)......... 180

Max. Sensor on Time (min/orb)...... 67 0

No. of Impulses (AV)...veevvavosons 2

Capture AV (km/SeC).....cvveeursnss 5.41 .
Plane Change AV (km/sec).......... . .27 (86°)
Size Adjustment AV (km/sec)........ —

Total AV (km/S€C) ivevverrvesacearsns 5.68

MEASUREMENT ACHIEVEMENT:

1. The upper limit could be reduced to 1540 km if just 70%
coverage and maximum latitude of 45° is all right.
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ORBIT SELECTLON DATA SHEET NO, 131

Mercury (1984) FAMILY NO. 7 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)....veesen.. 600 51,21
Minimum Image Overlap (%).......... 60 60 P
Total Planet Coverage (%) ...vevuv.s > 70 14.93
Solar Elevation Range (deg)........ 70-85 70-90
Image Interval.......... s eeeaasas e - 180 days
Time for % Coverage (days)......... - 163 days
Coverage Interval.......eceevenvnns — 180 days
Distribution...... e st - Equatorial
OREIT ELEMENTS: Final Intermediate
Eccentricity...viiiiveennnnns vheaae 0
Periapse Alt., (Km)..,>eveveovnuneons 500
Apoapse Alt, (km)......... e e nanoa 500
Inclination (deg)......... Peeresaus 90
Ascending Node (deg)....... Cerr e 60.7
Arg. of Periapse (deg).....v.usuuee -88.1

SELECTION RATIONALE:

A circular polar orbit is selected to provide maximum
coverage at restricted solar elevations of 70°-90° from minimum
altitude without solar perturbations Coverage is obtained in
four segments and is limited to the equatorial region since it

is assumed that Mercury's axis of rotation 1s perpendicular to
the orbit plane.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 )
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)...cveveerreroone 1.89
Measurement Alt. Range (km)........ 500

Max., Measurement Arc (deﬁ) ...... ces 40

Max. Sensor on Time (min/orb)...... 12 6

No. of Impulses (AV)........ e as . i38
Capture AV (km/SeC)...iievvsaenrcns .

Plane Change AV (km/S€C).cuvevorsss .
Size Adjustment AV (km/sec)........ 6 238
Total AV (km/Sec) ...cvueiunnunens .-

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between comnsecutive orbits yields minimum image size
of 51,2 km with 0% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.

2. Only 34.2% of the planet surface is ever illuminated between 70°
and 90°., Only 15% of this can be seen from an inertial orbit.

3, The difference in coverage between 85° and 90° illumination is
insignificant,
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ORBIT SELECTION DATA SHEET NO, 132 .
Mercury (1984) FAMILY NO. 8 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)...ovuvensss 600 51.21
Minimum Image Overlap (%) .vivevien.n 60 60
‘Total Planet Coverage (%)....covu.. > 70 100
Solar Elevation Range (deg)........ - day and night
Image Intel‘val. * * 2 0 00 LI A I TN T T N I I A RN TR ] — 30 day’S
Time for % Coverage (days)......... - 30 days
Coverage Interval.......vevevsnnven — 30 days
DiStributiOn.-...-....-......--.... - global
ORBIT ELEMENTS: Final Intermediate
Eccentriclty. ... v ienvsnnnsas 0
Periapse Alt. (km).....c0venuseunns 500
Apoapse Alt, (km)........ Cererreas 500
Inclination (deg).....cvereeerrnens 90
Ascending Node (deg) ... .veeuivnnas gg-;

Arg, of Periapse (deg)...........

SELECTION RATIONALE:

A circular polar orbit provides 100% coverage in half
a Mercury rotation (30 days) if all parts of the orbit are

used at all surface illumination conditions.

This is the

fastest possible consecutive coverage from an inertial orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images...
Measurement Orbit Frequency...
Orbit Period (hrs)...
Measurement Alt. Range (km)
Max. Measurement Arc (deg)....
Max. Sensor on Time (min%orb).
No. of Impulses (AV).,.....-u.
Capture AV (km/sec).......
Plane Change AV (km/sec)....
Size Adjustment AV (km/sec)..
Total AV (km/sec).....

aaaaa + 4 20
-

MEASUREMENT ACHIEVEMENT:

1.
of 51.2 km with 60% overlap.

LR N I B

@ s 000

1
++ s+ every orbit
1.89
500
360
113.4

1
6.438

“ 28 0
TR ]

-----
& 8 8
L I B
« 9 8 s 4
* s 0 8

6.438

aaaaa

Lapse rate between consecutive orbits yields minimum image size
Larger images may be used with

same overlap by conducting measurements every n-th orbit
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ORBIT SELECTION DATA SHEET NO, 133

Mercury (1984) FAMILY NO, 9 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtainfd
Minimum Image Size (km)........ vons 300 25.6
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%) .......... > 70 48 .82
Solar Elevation Range {(deg)........ 50-80 50-80
Image Interval.....oovivvseenennnsan — 180 days
Time for % Coverage (days)......... < 1 day 167 days
Coverage Interval............. eev.. > 10/yr 180 days
Distribution...e.v s cversnsnnonss - Equatorial
ORBIT ELEMENTS: Final Intermediate
Eccentricity..uiviiersensnsnnenenas 0
Periapse Alt, (Km) .. veevvavesnnses 500
Apoapse Alt. (km)....... beesesneaas 500
Inclination (deg)....cvvvivvennnns . 90
Ascending Node (deg)...... ceerraans 60.7
Arg. of Periapse (deg)....c.vuveuns -88.1

SELECTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted

elevations of 50° and 80° from minimum altitude without solar per-
turbations. Coverage is obtained in 4 segments limited to latitudes
between 4+ 40° of the equator. Surface illumination is cyclical
with a period of 1 Mercury day of approximately 180 Earth days.
Orbital coverage 1s also cyclical with the same period if the

orbit

is inertial and Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbats to Contiguous Images........ 1 .
Measurement Orbit Frequency........every orbit
Orbit Period (hrs)......... e ree 1 89
Measurement Alt. Range (km)........ 500
Max. Measurement Arc (deg)......... 78
Max. Sensor on Time (min?orb)...... 24.6
No. of Impulses (AV)........ cevaoua 1
Capture AV (Km/SEC)...eoveeenssasss  0.438

Plane Change AV (km/seC).....voeeues -
Size Adjustment AV (km/sec)........ 6 738
Total AV (Km/SeC) .v.vvurrersssnsoas .

MEASUREMENT ACHIEVEMENT:

1.

Lapse rate between consecutive orbits yields minimum image size
of 25,6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.

Oonly 647 of the planet is ever 1lluminated between 50° and 80°,
About 49° of this can be seen from an inertial orbit.

171



ORBIT SELECTION DATA SHEET NO, 134

Mercury (1984) FAMILY No, 10 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KM) .. uveuiouson 300 25, 6%
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%)....ecc00s = 70 69.5
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval,......... s aeen vees - 180 days
Time for % Coverage (days)......... <1 day 171 days%
Goverage Interval..... Ve erreneesess 2 10/yr 180 days
Distribution.. ..ovvivevrsanossases - Equator to

mid-Tatitude

ORBIT ELEMENTS: Final Intermediate
Eccentricity...iiveiivnevaronsnsons 0
Periapse ALlE. (KM ... .ceaveavconess 500
Apoapse Alt, (km)....covroevvansns 500
Inclination (deg)...ivviveencessnsns 90
Ascending Node (deg)...... N 60.7

Arg., of Periapse {(deg)....ciccasn . -88.1

SELECTTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted
elevations of 30° to 60° from a minimum altitude without solar
perturbations. Coverage is obtained in 4 segments limited to
latitudes between + 55° of the equator. Surface illumination is
cyclical with a period of 1 Mercury dayor approximately 180 Earth
days. Orbital coverage is also. cyclical with the same period 1f the
orbit is inertial and Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS.,....... 1 )
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs).ceereessreanones 1.89
Measurement Alt., Range (km)........ 500

Max. Measurement Arc (deg)....... .. 110

Max. Sensor on Time (min%orb)...... 34.6

No. of Impulses (AV)...cvvcuveersvns 6.438
Capture AV (km/SeC)....ssvivanccnss -
Plane Change AV (km/SeC).cieveeians -
Size Adjustment AV (km/sec)........ 6.438
Total AV (Km/SeC).vveeenssvaaesrooe

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbkits yields minimum image size of
25.6 km with 20% overlap. Larger images may be used with same
overlap by conducting measurements every n-th orbit,

2. 171 days is required to obtain the desired coverage because the
length of 1 Mercury day is approximately 180 Earth days which is
the length of time required for all longitudes to get the proper
illumination. | ’

3, Because the coverage interval is 180 days, 10'or more coverage
per year are not possible.
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ORBIT SELECTION DATA SHEET NO, 135

Mercury (1984) FAMILY NoO, 11 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KI)............ 100 25.61
Minimym Image Overlap (%).......... 20 20
Total Planet Coverage (%).....ceuu. > 10 14.9
Solar. Elevation Range (deg)........ 70~90 70-90
Image Interval......... s erare s - 180 days
Time for % Coverage (days)......... - 163 days
Coverage Interval......ceoevvvnann. - 180 days
Distribution....... ettt e - Equatorial
ORBIT ELEMENTS: Final Intermediate
Eccentricity...viveiineiianrnnnanes 0
Periapse ALt, (Km)...vveoessvonaces 500
Apcapse ALt., (Km).eivvsvrorrroncnss 500
Inclination (deg)...vvvviieroerennn a0
Ascending Node (deg)...... e 60.7
Arg, of Periapse (deg)............. -88.1

SELECTION RATIONALE:

A circular polar orbit is selected to provide maximum

coverage at restricted solar elevations of 70°-90° from
minimum altitude without solar perturbations. Coverage is
obtained in four segments and is limited to the equatorial
region since it is assumed that Mercury's axis of rotation
is perpendicular to its orbit plane

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (Rrs)...ieuivivinoranae 1.89
Measurement Alt., Range (km)........ 500

Max. Measurement Arc (deﬁ)"'."... 41

Max. Sensor on Time (min/orb)...... 12.9

No. of Tmpulses (AV)...v.oveenoncnss 1
Capture AV (km/sec).....vevvveveens 0,438
Plane Change AV (km/sec)........... —

Size Adjustment AV (km/sec)........ -
Total AV (Km/SeC)...evvsvsvacesssss 0.438

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbits yields minimum image size
of 25.6 with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.
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ORBIT SELECTION DATA SHEET NO. 136

Mercury (1984) FAMILY NO. 12 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtainﬁg
Minimum Image Size (km).......... - 100 25.6
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%) .......... > 10 48 .82
Solar Elevation Range (deg)..... - 50-80 50-80
Image Interval......... Paeeeseraaes - 180 days
Time for % Coverage (days)....... . — 167 days
Coverage Interval....... e reearaeas - 180 days
Distribution.......... Crerra e — Equatorial
ORBIT ELEMENTS: Final Intermediate
Eccentriclty..ooiiviinecnceronnnans 0
Periapse Alt., (Km).,.vocvevovacorsn 500
Apoapse ALt, (km).....:veeenvenne .o 500 -
Inclination (deg)....... esesaanan . 90
Ascending Node (deg)..... e .o 60.7

Arg. of Periapse (deg).......c..... =88.1

SELECTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted
elevations of 50° to 80° from minimum altitude without solar per-
turbations Coverage 1s obtained in 4 segments limited to latitudes
between + 40° of the equator. Surface illumination is cyclical
with a period of 1 Mercury day or approximately 180 Earth days.
Orbital coverage is also cyclical with the same period if the
orbit is inertial and Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTIGS:

Orbits to Contiguous Images...... . 1
Measurement Orbit Frequency........ every orbit
Orbit Period (Ars).vvvereversersones 1.89
Measurement Alt. Range {(km)........ 500
Max, Measurement Arc (de&) ...... cee 78
Max. Sensor on Time (min/orb)...... 24.6
No. of Impulses (AV)..c.vvuivuvnnnes 1

Capture AV (km/Sec)...esuvsevsrsees 6.438
Plane Change AV (km/seC)....veveonn -
Size Adjustment AV (km/sec)........ -
Total AV (Km/S€C) +soseveresoecssssss 0,438

MEASUREMENT ACHIEVEMENT:

1, Lapse rate between consecutive orbits yields minimum image size
of 25,6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.

2, Only 64% of the planet is ever illuminated between 50° and
80°, About 49° of this can be seen from am inertial orbit.
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ORBIT SELECTION DATA SHEET NO, 137

Mercury (1984) FAMILY NO. 13 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)....vvuuaoas 100 25,61
Minimum Image Overlap (%) ..iveveases 20 20
Total Planet Coverage (%) ... covus. > 10 69.5
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval.......... e e e e seaen - 180 days
Time for % Coverage (days)......... - 171 days
Coverage Interval..... vevivevenans - 180 days
Distribution,..... e eae e - Equator to

mid-latitudes

ORBIT ELEMENTS: Final Intermediate
- Becentricity...oiiiiiiiieniinenanes 0
Periapse ALt., (Km)..,,.vieonanacnsss 500
Apoapse Alt., (km)......00evvnenanns 500
Inclination (deg)............. e 90
Ascending Node (deg)........ ceesens  60.7
Arg, of Periapse (deg)....eenueuurs -88.1

SELECTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted
elevations of 30° to 60° from @ minimum altitude without solar
perturbations. Coverage is obtained in 4 segments limited to
latitudes between + 55° of the equator. Surface illumination is
cyclical with a period of 1 Mercury day or approximately 180 Earth
days. Orbital coverage is also cyclical with the same period if the
orbit is inertial amd Mercury's orbit perturbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images...... ‘o 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......esvuvsvuee. L1.89
Measurement Alt. Range (km)...... .o 500

Max. Measurement Arc (de%)......... 110
Max. Sensor on Time (min/orb)...... 34.6
No. of Impulses (AV)...vvvrvonensss 1
Capture AV (km/Sec)......evevevees. 6.438
Plane Change AV (km/sec)........... -
Size Adjustment AV (km/sec)........ . 238
Total AV (Km/S€C) cvevraroersovenens .

MEASUREMENT ACHIEVEMENT:

1. « Lapse rate between consecutive orbits yields minimum image size
of 25.6 km with 20% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit.
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ORBIT SELECTLON DATA SHEET NO, 138

Mercury (1984) FAMILY NO. 14 ORBIT NO, 1
GROUP MEASUREMENT SPECLFICATTONS: Required Obtained
Minimum Image Size (km)...... 100 25.61
Minimum Image Overlap (%) ....vvven. 20 20
Total Planet Coverage (%) ::vvveueas > 10 62.7
Solar Elevation Range (deg)........ 15-30 15-30
Image Interval......viovesevnnes P re. - 180 days
Time for % Coverage (days)......... - 174 days
Coverage Interval....... e cers e - 180 days
Distribution.........civeune Caeeaas - all but poles
ORBIT ELEMENTS: Final Intermediate”
Eccentricity............. cearanene 0
Periapse Alt. (km)......couiumuunan. 500
Apoapse Alt, (km)............ cevess 500
Inclination (deg)........... N 90
Ascending Node (deg)......cvvevn.. - 60 7
Arg. of Periapse (deg)............ . -88.1

SELECTION RATIONALE:

A circular polar orbit yields maximum coverage at restricted
elevations of 15° to 30° from minimum altitude without solar
perturbations. Coverage is obtained in 4 segments limited to
latitudes between 1 58° of the equator. Surface illumination
is eyclical with a period of 1 Mercury day or approximately
180 Earth days Orbital coverage is also cyclical with the
same period if the orbit is inertial and Mercury's orbit per-
turbations are neglected.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)......en.u.. e 1.89
Measurement Alt. Range (km)........ 500
Max. Measurement Arc (deg)......... 116
Max. Sensor on Time (min/orb)...... 36.5
No. of Impulses (AV)...ovvvnvernens 1
Capture AV (Km/8€C)....evevasesse., 6.438
Plane Change AV (km/sec)..... baaens -
Si1ze Adjustment AV (km/sec)..... ces —
Total AV (Km/SeC)euv.vevrvvsoesnnse, 0.438

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbits yields minimum image size
of 25,6 km with 207% overlap. Larger images may be used with
same overlap by conducting measurements every n~th orbit,
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Mercury

GROUP MEASUREMENT SPECIFICATIONS:

(1984)

ORBIT SELECTION DATA SHEET NO. 139
FAMILY NO. 15

Required
Minimum Image Size (km).......... . 100
Minimum Image Overlap (%) .....0004s 20
Total Planet Coverage (%) .....vvuns > 10
Solar Elevation Range (deg)........ —_
Image Interval,....ciivrsvenvosens < 30 hrs
Time for % Coverage (days)......... -
Coverage Interval.....vcoevevueanas —
Distribution.. ..o Crevnesarasee —
ORBIT ELEMENTS: Final
Eccentricity....viviseenneraneeones 0
Periapse Alt., (Km)..,.veeevesnsens 500
Apoapse ALt, (Km)...cvororonneneoss 500
Inclination (deg)....... Ceeseaeras 90
Ascending Node (deg) .. vicvvversesre 60.7
Arg, of Periapse (deg)....c.svs0ves -88.1

SELECTION RATIONALE:

ORBIT NO. 1

Obtainfd
25.6
20
100
day and night
1.89 hrs
30 days
30 days
global

Intermediate

A circular polar orbit provides 100% coverage in 1/2
a Mercury rotation or 30 days if all parts of the orbit are

used at all surface illumination conditions.

This is the

fastest possible consecutive coverage from an inertial orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ 1

. Measurement Orbit Frequency.......

. every orbit

Orbit Period (hrs)......... tesnsess 1.89
Measurement Alt. Range (km)........ 500
Max. Measurement Arc (deﬁ) ...... .o 360
Max. Sensor on Time (min/orb)...... 113.4
No. of Impulses (AV)...cvvucnnenns 1
Capture AV (Km/S€C)....svuenensoaes 6.438
Plane Change AV (km/SeC).....cooeses -
Size Adjustment AV (km/sec)........ -
Total AV (KM/SEC) sveerenoneacnsssss 0.438

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbits yields minimum image size

of 25.6 km with 20% overlap.

Larger images may be used with

same overlap by conducting measurements every n-th orbit.
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ORBIT SELECTION DATA SHEET NO., 140

Mercury (1984) FAMILY NO. 16 ORBIT NO. -
GROUP MEASUREMENT SPECIFICATIONS: Required Obtainﬁg
Minimum Image Size (Km)....vvevoeen 100 51.2
Minimum Image Overlap (%) ......... . 60 60
Total Planet Coverage (%) ..evvvuean > 10 14.9
Solar Elevation Range (deg)........ 70-85 70-902
Image Interval......... creertesiara - 180 days
Time for 7 Coverage (days)......... — 163 days
Coverage Interval ----- L R R B S B I A | - 180 da}TS
Distribution....ceivivivensarncenss — Equatorial
ORBIT ELEMENTS: Final Intermediate
Eccentricify..viviverneevavarenanas 0
Periapse ALt. (KM .. :eevvunvoscossse 500
Apoapse Alt., (km)...... cesaneorenns 500
Inclination (deg)..evvorevnrannnn - 90
Ascending Node (deg)...... e 60.7
Arg., of Periapse (deg).......ev.00s =-88.1

SELECTION RATIONALE:

A circular polar orbit is selected to provide maximum
coverage at restricted solar elevations of 70°-90° from minimum
altitude without solar perturbations. Coverage 1is obtained in
four segments and is limited to the equatorial region since it
is assumed that Mercury's axis of rotation is perpendicular to
the orbit plane

ORBIT/MEASUREMENT CHARACTERISTIGS:

Orbits to Contiguous ImagesS........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)..iiveereansaanes 1.89
Measurement Alt. Range (km}........ 500
Max, Measurement Arc (deﬁ)......... 40
Max. Sensor on Time (min/orb)...... lZ-g

No. of Impulses (AV)....ceevvecasoss
Capture AV (Km/S€C)....veeesesseess 0.438
Plane Change AV (km/sec).....veeaen -
Size Adjustment AV (km/sec)........ -
Total AV (KM/S€C) s .oseeereranossss 0.438

MEASUREMENT ACHIEVEMENT:

1. Lapse rate between consecutive orbits yields minimum image size
of 51,2 km with 0% overlap. Larger images may be used with
same overlap by conducting measurements every n-th orbit,

2. The difference in coverage between 85° and 90° illumination
is insignificant.
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ORBIT SELECTION DATA SHEET NO, 141

Mercury (1984) FAMILY NO, 17 ORBIT NO,1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtainfd
Minimum Image Size (km)...oevevunns 100 51.2
Minimum Image Overlap (Z)..cvvvwuen 60 60
Total Planet Coverage (%) ...vec.ne. > 10 100
Solar Elevation Range (deg)........ - day and night
Image Interval........ v errenees v — 30 days
, Time for % Coverage (days)......... — 30 days
Coverage Interval.....iieeevvrencns — 30 days
Distribution.....siscu. Ceesaruiennas - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity.. v ininieineanonnnns 0
Periapse Alt, (Km).,.covvvnovsaones 500
Apoapse Alt, (km)........cevurns con 500
Inclination (deg)...... Ceieaesraavs 90
Ascending Node (deg)......cveeun o 60.7
Arg. of Periapse (deg).......e..... =88.1

SELECTION RATIONALE;

A circular polar orbit provides 100% coverage in 1/2
a Mercury rotation or 30 days if all parts of the orbit are
used at all surface illumination conditions. This is the
fastest possible consecutive coverage from an inertial orbit.

ORBIT/MEASUREMENT CHARACTERISTICGS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)....ceesvavsneses 1.89
Measurement Alt, Range (km)........ 500
Max. Measurement Arc (deﬁ)......... 360
Max. Sensor on Time (min/orb)...... 113.4
No. of Impulses (AV)..ccieveervonss 1
Capture AV (km/Se€C)....cvcuuerrnann 6 438
Plane Change AV (km/sec)..... vesees —
Size Adjustment AV (km/sec)........ 138
TOt&lAV (km/SEC)l..lll..l.llcl&l.l 6‘3

MEASUREMENT ACHIEVEMENT:

1, Lapse rate between consecutive orbits yields minimum image size
of 51.2km with 60%overlap. Larger images may be used with
game overlap by conducting measurements every n-th orbit.
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ORBIT SELECTION DATA SHEET NO, 142

Mercury (1984) FAMILY NO, 18

GROUP MEASUREMENT SPECIFICATIONS: Required
Minimum Image Size (km)............ 0.5
Minimum Image Overlap (%) .......... 20
Total Planet Coverage (%)....c0u... >3
Solar Elevation Range (deg)........ 70-90
Image Interval...... s eesaeareranan -
Time for 7% Coverage (days)......... -
Coverage Interval............ eraaaa -
DiStrlbutiO[’l...................-... -

ORBIT ELEMENTS: Final
ECCentriCityo.llQ‘Q.'O‘..tl.'l’...' 0
Periapse Alt. (Km) ... encvnevsvanas 500
Apoapse ALt, (KM} ....vvusnnvennosss 500
Inclination (deg).....ovivvevunnns 90
Ascending Node (deg)....c.cevuvuunn 60.7
Arg. of Periapse (deg).....e000...., =88.1

SELECTION RATIONALE:
See Orbit Selection Data Sheet No. 119 for the coverage

characteristics of this orbit.

CRBIT NO. 1

Obtained
25,61
20
14,9
70-90
180 days
163 days

180 days
Equatorial

Intermediate

The extremely small image size

of .5 km infers high resolution data as does the small coverage

requirement of > 3%.

Such a small image (i.e., if lapse rate/

orbit = image size) is not possible even if the orbit altitude

were reduced to (.

An image size of approximately twice the

orbit lapse rate, 1.e.,, 41 km, will be necessary to provide
anything like .5 km image segments with 20% overlap

ORBIT/MEASUREMENT CHARACTERISTICS;

Orbits to Contiguous Images... ...

Measurement Orbit Frequency....... . every orbit

Orbit Period (hrs) . vvieverecrorrose 1.89
Measurement Alt, Range (km).,....... 500
Max., Measurement Arc (deg)......... 41
Max. Sensor on Time (min%orb)...... 12.9
No. of Impulses (AV)...eevvnercanns 1
Capture AV (Kkm/sec)....ceveeevesess 06.438
Plane Change AV (km/seC)....voeevves -

Size Adjustment AV (km/sec)......ss. -

Total AV (Km/S€C) cvvevevveesnnensss 0.438

MEASUREMENT ACHIEVEMENT:

1.

This is the smallest contiguous orbit lapse rate (including
207 overlap) that can be generated by the smallest candidate

orbit, hp = 500 km, e = 0.
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ORBIT SELECTION DATA SHEET NO, 143

Mercury (1984 ) FAMILY NO. 19 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)...... Ceee e 0.5 25.6f
Minimum Image Overlap (%)......u... 20 20
Total Planet Coverage (%).......... > 3 48.8
Solar Elevation Range (deg)........ 50-80 5>0-80
Image Interval........ C i reeeenenan - 180 days
Time for % Coverage (days)......... - 167 days
Coverage Interval....... et ta e - 180 days
Distribution..... e itre e - Equatorial
ORBIT ELEMENTS: Final Intermediate
Fccentricity..iviveeneinannn cer e 0
Periapse Alt. (km)...vvivvinevrneen 500
Apoapse Alt, (km).....0'v'eennennn .. 500
Inclination (deg)......... e 90
Ascending Node (deg)......ce.0uvus. 60.7
Arg, of Periapse (deg)............ ., -88.1

SELECTION RATIONALE:

See Orbit Selection Data Sheet No. 121 for the coverage
characteristics of this orbit. The extremely small image size
of .5 km infers high resolution data as does the small coverage
requirement of > 3%. Such a small image (lapse rate) is not
possible even if the orbit altitude were reduced to zero An
image size of approximately twice the lapse rate, i.e., 41 km,
will be necessary to provide anything like .5 km image segments
with 20% overlap

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImageS........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrsS)..vieeviveranssas 1 89
Measurement Alt, Range (km)........ 500
Max. Measurement Arc {(deg)......... 78
Max. Sensor on Time (min%orb)...... 24.6
No. of Impulses (AV)...... ceeseeass L
Capture AV (km/SeC)......evevuusass 0.438

Plane Change AV (km/sec)......euv.s
Size Adjustment AV (km/seC)........ -
Total AV (km/Sec)..ieeerieennessees 0.438

MEASUREMENT ACHIEVEMENT:

1. This is the smallest contiguous orbit lapse rate (including
20% overlap) that can be generated by the smallest candidate
orbit, hp = 500 km, e = 0.
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ORBIT SELECTION DATA SHEET NO, 144

Mercury (1984) FAMILY NO. 20 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required ‘Obtained
Minimum Image Size (KM)..svoeeeree. 0.5 25.61
Minimum Image Overlap (%) ....vc0... 20 o 20
Total Planet Coverage (%) ....cv0uuu. >3 . 69.5
Solar Elevation Range (deg)........ 30-60 30-60
Image Interval.....ooievnniecnsrae. - 180 days
Time for % Coverage (days)......... — 171 days
Coverage Interval.......veivveenns, — 180 days
Distribution.....viveivnnsnconsnnas - Equator to

mid-latitudes

ORBIT ELEMENTS: Final _ Intermediate
Eccentricity....oinvevnann. Per e 0
Periapse Alt. (km).......... e sees 500
Apoapse Alt, (km)....v.vivivnnn oo 500
Inclination (deg).. ..-cvvivvonsss ‘e 90
Ascending Node (deg).......... ceea 60.7
Arg., of Periapse (deg)......envees, -88.1

SELECTION RATIONALE:

See Orbit Selection Data Sheet No. 123 for the coverage
characteristics of this orbit. The extremely small image size
of 5 km infers high resolution data as does the small coverage
requirement of > 37%. Such a small image (lapse rate) is not
possible even if the orbit altitude were reduced to zero. An
image size of approximately twice the lapse rate, 1.e., 41 km,
will be necessary to provide anything like 5 km image segments
with 207% overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 ,
Measurement Orbit Frequency........ every orbit
Orbit Period (Ars)....ccvsrevsrnann 1.89
Measurement Alt. Range (km)........ 500

Max. Measurement Arc (deg)......... 110

Max. Sensor on Time (min%orb)...... 34.6

No. of Impulses (AV)....vvevoerress 1
Capture AV (km/sec)....... ceressees 6.438
Plane Change AV (km/sec).....ceuc.. —

Si1ze Adjustment AV (km/sec)...... .o

Total AV (KD/SEC) cuvreenevavacesnsss 0.438 ’

MEASUREMENT ACHIEVEMENT:

1, This is the smallest contiguous orbit lapse rate (including
20% overlap) that can be generated by the smallest candidate

orbit, hy = 500 km, e = 0.”
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ORBIT SELECTION DATA SHEET NO, 145

Mercury (1984) FAMILY NO. 21

GROUP MEASUREMENT SPEGIFICATIONS: Required
Minimum Image Size (Km)....veveven. 0.5
Minimum Image Overlap (%) ...cvs e 20
Total Planet Coverage (%) ...evveee. > 3
Solar Elevation Range (deg)........ 15-30
Image Interval.......... e e e —
Time for % Coverage (days)......... —
Coverage Interval,.......veesevuese > 17300 hr
Distribution............... e -

ORBIT ELEMENTS: Final
Bccentricity. iive i erenonsonnaoses 0
Periapse Alt., (Km)....vevveovsaoes . 500
Apoapse Alt, (km)....... besenns ceen 500
Inclination (deg)..... sereesereaeen 90
Ascending Node (deg)...... Ceae e 60.7

Arg, of Periapse (deg).....vvve.0.vs =88.1

SELECTION RATIONALE:

ORBIT NO. 1

Obtained
256"
20
62.7
15-30
180 days
174 days
180 day32

Intermediate

See QOrbit Selection Data Sheet No. 125 for the coverage
characteristics of this orbit. The extremely small image size
of .5 km infers high resolution data as does the small coverage
requairement of > 37. Such a small image (lapse rate) is not
possible even if the orbit altitude were reduced to zero. An
image size of approximately twice the lapse rate, i.e., 41 km,
will be necessary to provide anything like .5 km image segments

with 20% overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period (Brs8)..e.ieeeseesoessns 1 89

Measurement Alt. Range (km)....... 500
Max. Measurement Arc (deg)......... 116
Max. Sensor on Time (min%orb)...... 36.5
No. of Impulses (AV)..eevvivnnnness 43%
Capture AV (Km/SEC)...v.veencaenass 6.
Plane Change AV (km/sec)......... ‘e -

Size Adjustment AV (km/sec)........ 6 733
TOtal AV (km/SEC)..-..-.....-.....- *

MEASUREMENT ACHIEVEMENT:

1. This is the smallest contiguous orbit lapse rate (including
20% overlap) that can be generated by the smallest candidate

orbit, hp = 500 km, e = O,

2. The coverage interval is one coverage per 180 days because
this is the length of Mercury's period of revolution.
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ORBIT SELECTION DATA SHEET NO. 146

Mercury (1984) FAMILY NO. 22 ORBIT NO. 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km).:cvrsvesrens 0.5 25, 6%
Minimum Image Overlap (%)......0... 20 20
Total Planet Coverage (%)....vvuun. > 3 100
Solar Elevation Range (deg)........ - day and night
Image Interval......ocves0uene e < 30 hrs 180 days
Time for % Coverage (days)....isos. — 30 days
Coverage Interval..... e eeeenaea > 1/300 hrs 30 days?
DistribUtion, .v.vvuivrecesoreossaans - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity.....vivvennnenneeonas 0
Periapse ALt, (Km).,..ciivseeoassss 500
Apoapse Alt, (km)...ccvvreonsnonssn 500
Inclination (deg)....ccoc.. Ceeeaees 90
Ascending Node (deg).....vuvuvnn. . 60.7
Arg. of Periapse (deg).......0v.... =88.1

SELECTION RATIONALE:

See Orbit Description Data Sheet No. 129 for the coverage
characteristics of thig orbit The extremely small image size
of .5 km infers high resolution data as does the small coverage
requirement of > 37%. Such a small image (lapse rate) is not
possible even if the orbit altitude were reduced to zero. An
image size of approximately twice the lapse rate, i.e., 41 km,
will be necessary to provide anything like .5 km image segments
with 20% overlap.

ORBIT/MEASUREMENT CHARACTERISTICS;

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)...vceevssreannas 1.89
Measurement Alt., Range (km)........ 500
Max. Measurement Arc (deg)......... 360

Max. Sensor on Time (min/orb)...... 113.4
No. of Impulses (AV)..ieevicensnens 1
Capture AV (km/S€C)....cveeasessess 6,438
Plane Change AV (km/seC)....sevuees -
Size Adjustment AV (km/sec)........ -
Total AV (Km/SEC) ...vvsvossaroersss 6,438

MEASUREMENT ACHIEVEMENT:

1. This is the smallest contiguous orbit lapse rate (including
207, overlap) that can be generated by the smallest candidate
orbit, hp = 500 km, e = 0,

2. Because one coverage requires 30 days, the coverage interval
cannot be less than 30 days.
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ORBIT SELECTION DATA SHEET NO, 147

Mercury (1984) FAMILY NO. 23 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 0.5 51.21
Minimum Image Overlap (%) ..veeevs.. 60 60
Total Planet Coverage (%) .eevseeas. > 3 14.9
Solar Elevation Range (deg)........ 70-85 70-9(2
Image Interval.......ovisenrcnnerns - - 180 days
Time for % Coverage (days)......... - 163 days
Coverage Interval...........ccvevee > 1/300 hrs 180 days
Distribution..vveiieensviorancaannss - Equatorial
ORBIT ELEMENTS: Final Intermediate
Fececentricity. ... ioiiieniiinenasns 0
Periapse Alt. (km)....ouvisovsansss 500
Apoapse Alt, (km)......... Crae e 500
Inclination (deg).....covievenn vees 0
Ascending Node (deg)....... Ceer s 60.7
Arg. of Periapse (deg)......c0sve0s =88.1

SELECTION RATIONALE:

See Orbit Description Data Sheet No. 131 for the coverage
characteristics of this orbit. The extremely small image size of
.5 km infers high resolution data as does the small coverage
requirement of > 3%. Such a small image (lapse rate) is not
possible even 1f the orbit altitude were reduced to zero. An
image size of approximately twice the lapse rate, i e., 41 km,
will be necessary to provide anything like 0.5 km image segments
with 607 overlap.

ORBIT/MFASUREMENT CHARACTERLSTICS:

Orbits to Contiguous Images.,....... 1 ]
Measurement Orbit Frequency........ every orbit
Orbit Period (hrs)...... e v 1.89
Measurement Alt, Range (km)........ 500
Max. Measurement Arc (deﬁ)......... 40
Max. Sensor on Time (min/orb)...... 12.6
No. of Impulses (AV)..ceevecasnrans 1
Capture AV (km/SeC)...esviviveneess 6.438
Plane Change AV (km/Sec)....ceevevs -

Size Adjustment AV (km/sec)........ -
Total AV (KM/S€C) .vivverereaasassss 0.438

MEASUREMENT ACHIEVEMENT:

1. This is the smallest contiguous orbit lapse rate (including

607 overlap) that can be generated by the smallest candidate
orbit, h =500 km, e = 0.

2. The difference in coverage between 85° and 90° illumination
angles is insignificant,
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ORBIT SELECTION DATA SHEET NO, 148

Mercury (1984) FAMILY NO., 24 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtaiqfd
Minimum Image Size (km).....vv0veu. .5 51.2
Minimum Image Overlap (%) ..ovo...., 60 60
Total Planet Coverage (%)....... ‘oo >3 100
Solar Elevation Range (deg).....,... - day and night
Image Interval..........0veeunvias - 30 days
Time for % Coverage (days)......... - 30 days
Coverage Interval..........vos0s0... > 1/300 hrs 30 day
Distrlbuti()n ------ R R R T - glObal
ORBIT ELEMENTS: Final Intermediate
Eccentricity..ioviviveneansnnononns 0
Periapse Altc (km)-”.".....‘ll..l 500
Apoapse Alt, (Km)...vvovroevennanee 500
Inclination (deg)............. veana aQ
Ascending Node (deg)..vveveevnrronn 60.7
Arg., of Periapse (deg)............. =-88.1

SELECTION RATIONALE:

See Orbit Description Data Sheet No 129 for the coverage
characteristics of this orbit. The extremely small image size
of .5 km infers high resolution data as does the small coverage
requirement of > 3%. Such a small image (lapse rate) is not
possible even 1f the orbit altitude were reduced to zero. An
image size of approximately twice the lapse rate, i.e., .41 km,
will be mecessary to provide anything like .5 km image segments
with 607% overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit ¥Frequency........ every orbit
Orbit Period (hrs)....... b 1.89
Measurement Alt, Range (km)........ 500

Max. Measurement Arc (deg)........- 360

Max. Sensor on Time (min%orb)...... 113.4

No. of Impulses (AV)..... chereseras 1
Capture AV (km/Se€C)....veesuann ceo. 0.438
Plane Change AV (km/S€C).i.versvons -

Size Adjustment AV (km/sec)...... .

Total AV (Km/SEC) evverveenneaeeessss 0.438

MEASUREMENT ACHIEVEMENT:

1. This is the smallest contiguous orbit lapse rate (including
60% overlap) that can be generated by the smallest candidate
orbit, hp = 500 lkm, e = 0.

2. Because one coverage requires 30 days, the coverage interval
cannot be less than 30 days.
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Table 14

=
o0
& JUPITER OBSERVABLES, FAMILIES, AND ORBITS
Orbit Data
Observable Sensor Family | Sheet No. Other Family
No . Description Ref. Type Number 19738 Member Observables
1 Surface Elevations h Radar 2 151, 152 6, 9, 12, 24
i Radar Stereo 6 160, 161 6, 9
2 Layering h Multifreq. Radar 27 196
3 Contacts (Regional) m Radar 11 170, 171
6 Structure of Features| I Radar 2 151,152 1,9,12,24
(Regional)] Radar Stereo 6 160, 161 1,9
9 Surface Topography '
(Regional) h Radar 2 151, 152 1, 6, 12, 24
3 Radar Stereo 6 160, 161 1,
12 Surface Appearance
(Regional) i Radar 2 151, 152 1, 6, 9, 24
20 Topographic Changes h Radar 25 194
j Radar Stereo 26 195
21 Surface Thermal
Anomalies (Regional) e Microwave 7 162, 163 27, 33
24 Atmospheric Thermal
Anomalies (Regional) a IR 2 151, 152 1, 6, 9, 12
c Microwave 2 151, 152 1, 6, 9, 12
e Multiband 2 151, 152 1, 6, 9, 12




Table 14 (Cont.)

JUPITEﬁ OBSERVABLES, FAMILIES, AND ORBITS

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref. Type Number 1978 Member Observables
25 Atmospheric Thermal
Anomalies (Detailed) a IR 17 183, 184
c Microwave 17 183, 184
e Multiband 17 183, 184
26 Global Cloud Coverage| a uv 4 155,156,157
b Visible (BW&Color) & 155,156,157
c IR 3 153, 154
d IR 3 153, 154
e Multiband 5 158, 159
27 Convective Cells and
Turbulence (Regional) a uv 12 172,173,174 33
b Visible 12 172,173,174 33
c IR 7 162, 163 21, 33
d IR 7 162, 163 21, 33
e Microwave 7 162, 163 21, 33
£ Microwave 7 162, 163 21, 33
28 Convective_ Cells and
Turbulence (Detailed)| a v 22 191 34
b Visible 22 191 34
c IR 20 189
d IR 20 189
e Microwave 20 189
£ Microwave 20 189
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Table 14 (Cont.)

'—.\
\O
© JUPITER OBSERVABLES, FAMILIES, AND ORBITS
Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref. Type Number 1978 Member Observables
29 Cloud Formation a uv 13 175, 176
b Visible (BW&Color) 13 175, 176
c IR 13 175, 176
e IR 8 164, 165
£ Multiband 14 177, 178
30 Precipitation Rate b Radar 9 166, 167
31 Thunderstorms
(Regional) b Passive RF 10 168, 169
32 Thunderstorms
(Detailed) b Passive RF 24 193
33 Cyclone Formations '
(Regional) a Visible 12 172,173,174 27
b IR 12 172,173,174 27
c IR 7 162, 163 21, 27
d Multiband 15 179, 180
34 Cyclone Formations
(Detailed) a Visible 22 191 28
b iR 22 191 28
c IR 21 190
a Multiband 23 192




Table 14 (Cont.)

JUPLTER OBSERVABLES, FAMILIES AND ORBITS

Orbit Data
Observable Sensor Family Sheet No. Other Family
No. Description Ref. Type Number 1978 Member Observables
35 Surface to Atmosphere
Transfer e IR 19 . 187, 188
£ Microwave 19 187, 188
36 Radio Bursts a Passive RF 1 149, 150
37 Auroras a Visible 16 181, 182
b Visible Color 16 181, 182
40 Biochemical Systems b Multiband 18 185, 186
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TABLE 15

MEASUREMENT FAMILIES FOR JUPITER

Family Observable Sensor¥ *Minfimum | Overlap Minimum | Solar Elev=- Coverage Fime for | Image Coverage
Rumber Number (s) Type(s) Image (%) Coverage} ation Range Distribution Coverage | Interval |Interval
Size (km) ) (deg)

1 36 RF 30,000 20 70 - Subsatellite Points - { 2 min -

2 1,6,9,12,24 R, IR, |z, MB 15,000 20 70 - Cloud Belts,Red Spot - - > 2/yr

3 26 IR 15,000 20 0 - - < 1 day - > 10/yc
[ 25 w,v 15, 000 20 70 Day - K 1 day - > lofyr

5 26 MB 15,000 20 70 Dey&iight - I 1 day - > 10/yr

5 1,6,9 R 15,000 &0 T0 - - - - > 2fyr

7 21,27,33 IR,u 5,000 20 70 - Cloud Belts,Red Spot - - S 4fyr

8 29 IR 5,000 20 10 - Belts,Red Spot,Tropics — & 2 min -

9 30 R 3,000 20 70 - - - < 15 min| > 4/yr
10 3 RF 5,000 20 70 - - - < 2 win | > 10/yr
11 3 R 5,000 20~ 3 - Global - - -

12 27,33 w,v, IR 5,000 20 70 Day Cloud Belcs, Red Spot - - S &fyr
13 20 uv, v, IR 5,000 20 10 Day Belts,Red Spot,'l‘:apitl:s — £ 2 nin —
14 29 MB 5,000 20 10 Day&iight | Belts,Red Spot,Tropics — ¢ 2 min -
15 33 B 5,000 20 70 Day&Night | Cloud Belts,Red Spot - - > 4fyr
16 37 v 5,000 20 70 . Night Palar Regions — { the | >4fyr
17 25 IR, u,MB 1,500 20 10 e Cloud Belts,Red Spot - < 1 day -
18 &40 MB 1, 500 20 3 Day Random - - S &fyr
19 a5 IR,5 1,000 20 76 ad Red Spot,Troplcs ¢ 1 day - > 10/yr
20 28 IR,u 1,000 20 10 - Cloud Belts,Red Spot - ¢ 1iday -
21 34 IR 1,000 20 10 - Cloud Belts,Red Spot - { 15 min| > 4fyr
22 28,34 uv,v,IR 1,000 20 10 Day Cloud Belts,Red Spot - £ 15 min| > 4fyr
23 34 MB 1,000 20 10 Day&Night | Cloud Belts,Red Spot el ¢ 15 minf > &4/yr
24 32 RF 300 20 10 - - - < 2 min | > 10/yr
25 20 R 3 20 1 - - - - % 1/308hr
26 20 R 3 -1} 1 - - - - » 1/300hx
27 2 R 5 20 3 - - - - - -
*Sensor Type Definitions are UV Ultraviclet

v Vigible

IR Infrared

uw Hicrowave

R Radar

RF Radlo Freguency

MB Hulti-ban
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TABLE 16

JUPITER INTERPLANETARY TRANSFER SELECTION

Launch Date . . + v & v v ¢ v v v v v v v 4 4 v e e e e
Flight Time . . . . .  « ¢ v v v v 4 o v v o v e e o o
Declination of Departure Asymptote (Ecliptic Plane) . . . .
Departure Hyperbolic Excess Speed , . . . . . . . . . . . . .
Arrival Hyperbolic Excess Speed . . . .« & ¢ 4 v v v v o v 4 e
Total Hyperbolic Excess Speed ., . . . . . . . . .

Declination of Arrival Asymptote (Jupiter's Equatorial Plane)
Earth/Sun Separation Angle at Arrival . . . . . . . . . . .

Communication Distance at Arrival , ., .

Days to Earth/Jupiter Conjunction After Arrival . . . . . . . .

October 5, 1978
700 days (Type I)
.« . . 36.5 deg
. . 9.64 km/sec
7.85 km/sec

17.49 km/sec

. =3.64 deg

. . 1.21 deg

6.43 AU

.+ + . 9 days



TABLE 17

JUPITER CANDIDATE ORBIT SIZES

Jrbit No. Jupiter Periapse® Eccen- Maximum Orbit Average¥®¥®
Days/ Altitude tricity Altitude Period Capture AV
Oigit (km/pl.radii) Ratio,h/hp (hrs) (km/sec)
1 4 178375/2.5 0.3772 2.70 39.36 6.325
2 5 178375/2.5 0.4633 3.42 49.20 5.511
3 6 178375/2.5 0.5247 4.09 59.05 4.945
4 7 178375/2.5 0.5711 4.73 68.89 4.525
5 8 178375/2.5 0.6076 5.34 78.73  4.199
6 9 178375/2.5 0.6373 5.92 88.57 3.937
7 10 178375/2.5 0.6619 6.48 98.41 3,721
8 11 178375/2.5  0.6827 7.02 108.2;_ 3.539
2 12 178375/2.5 0.7006 7.55 118.09  3.385
10 5 249725/3.5 0.3099 2.15 49.20 6,378
11 7 356750/5.0 0.2648 1.86 68.89 6.154
¢ Min. periapse altitude = 2.5 Rp to avoid radiation belt hazard.

¢«  Capture AV Based on Surveyed Average Hyperbolic Approach Speed,
VHP = 7.64 km/sec, for 700 Day Jupiter Transfers.
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Jupiter (1978) FAMILY NO. 1 ORBIT NO. wal
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained2
Minimum Image Size (km).. ..... 30,000 30.000
Minimum Image Overlap (%) ..... 20 213
Total Planet Coverage (%)....... > 70 100% Longitude
Solar Elevation Range (deg)..... - -
Image Interval...... ¢ e vseas . < 2 min ~48.5 hret
Time for % Coverage (days)..... . - 36.4 days
Coverage Interval............ oo - ~40 days
Distribution........vcivivvvenee. Subgatellite Io Subsatellite
Points Points
ORBIT ELEMENTS: Final Intermediate
Eccentricity.....ovviiun.s . 0
Periapse Alt. (km)........... «» 1,725,330
Apoapse Alt, (Km).....vivvrvrnnns 1,725,330
Inclination (deg)..... +eveeeons  3.64
Ascending Node (deg)...... veeee. 81.5
Arg., of Periapse (deg).......... ~9213

ORBIT SELECTION DATA SHEET NO. 149

SELECTION RATIONALE:

A circular minimum inclination orbit is selected to observe
1o's meridian plane as it passes by every 48.5 hrs., This
timing is selected so that after 19 passes all Jupiter

longitudes have been observed with Io centered in each image.

Every fifth image overlaps a previous image by 21.3% during
the coverage interval there are also 8 Europa passes and
3 Ganymede passes which may be observed.

ORBIT/MEASUREMENT CHARACTERISTICS:Z

Orbits to Contiguous Images..... < 1(10.1 days)
Measurement Orbit Frequency..... 7/orbit
Orbit Period (hrs)...... vesesese 338 (14 days)

Measurement Alt., Range,...,...., 23 Jupiter radiid

Max. Measurement ArC ....:.s0s.. 1 image/Io pass
Max, Sensor on Time ,...e+:..... 1 image/To pass
No. of Impulses (AV).......eus.n 1

Capture AV (km/sec)............. 5.87

Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec)..... -

Total AV (km/sec)....... crreneee 5,87

MEASUREMENT ACHTIEVEMENT:

L

Special orbit selected to sychronize Io's motion with Jupiter's
rotation to obtain contiguous coverage including Io's SSP.

. Obtained parameters are for [o's subsatellite ground trace.
Coverage refers to To's ground trace.

Time between contiguous images (every 5th image) is 10.1 days,
This is distance to Jupiter's visible surface; the RF source 1is

generally associated with Io, but the location of 1ts origin is
unknown.,
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ORBIT SELECTION DATA SHEET NO. 150

Jupiter (1978) FAMILY NO, 1

ORBIT NO. nal

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained?
Minimum Image Size (km)..... caes 30,000 30,000
Minimum Image Overlap (%)....... 20 21,3
Total Planet Coverage (%)....... > 70 100% longitude
Solar Elevation Range (deg)..... - -

Image Interval...........e0... . < 2 min ~60.7 hrsd

Time for % Coverage (days)...... - 45,5 days

Coverage Interval........covvuun - ~=48 days

Distribution,............vvvu-.. Subsatellite Io Subsatellite
Points Points

ORBIT ELEMENTS: Final Intermediate
Fccentricity.....civveeen. 0
Periapse Alt. (km).......... ceee 940,100
Apoapse ALt., (Km)..,.vi0vsnruanss 940,100
Inclination {deg)......cvoc.0.. s 3,64
Ascending Node (deg)....evuvunven 81.5
Arg. of Periapse (deg)..... vesee ~0223

SELECTION RATIONALE:

A circular minimun inclination orbit is selected to observe
Io's meridian plane as it passes by every 60.7 hrs. This
timing is selected so that after 19 passes all Jupiter longitudes
have been observed with Io centered in each image. Every
fourth image overlaps an earlier image by 21.3%. During the
coverage interval there are also 5 Europa passes and 1 or 2
ganymede passes {outside the S/C orbit) which may be observed.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period (hrs)..
Measurement Alt., Rangeresssceoss
Max., Measurement A¥C-ccserscrssra
Max. Sensor on Timeecevasnasrcearess

LI A A L e

1.7 (10.1 daye)
3/orbit

141 (5.9 days)
12 Jupiter radii
1 image/To pass
1 imege/Io pass

&4

No. of Impulses (AV)........0vu

Capture AV (km/sec).....evvuuues 6.59°
Plane Change AV (km/sec¢)........ -
Size Adjustment AV (km/sec)..... -
Total AV (km/Sec)..veevresvovess 6.59

MEA SUREMENT ACHIEVEMENT:

Special orbit selected to systematically monitor Io's motion in
Jupiter Space.

Obtained parameters are for Io's subsatellite ground trace.
Time between contiguous images (every 4th image) is 10.1 days.
Distance to Jupiter's surfaie but not necessarily RF source.

AV is slightly above 6.5 km/sec limit.
égvorablégth;% previous page because 1) higher AV, 2) longer
coverage time, and 3) less additional satellite passes.

196

NPwN

In fact this selection is less



ORBIT SELECTION DATA SHEET NO. 151

Jupiter (1978) FAMILY NO. 2 ORBIT NO. 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km).. ...... 15,000 15,000
Minimum Tmage Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)..... - Night
Image Interval...... Ceire i ce - -
Time for % Coverage (days)...... - 231
Coverage Interval............... > 2/yr 9 orbits («26d)
Distribution........ everssesnass GCloud belts, Global
red spots
ORBIT ELEMENTS: Final Intermediate
Eccentricity., . ooeervivnsins .o .2648
Periapse Alt, (km)......... ...+ 356,750
Apoapse Alt, (Km).....cvvivisnns 665,059
Inclination (deg)...veivsieannes 90
Ascending Node (deg)......vvvunn 351.5
Arg, of Periapse (deg).......... 322.2

SELECTION RATIONALE:

A small eccentricity orbit is chosen to minimize altitude
variations over a maximum measurement arc of 180°. An inclination
of 90° assures complete latitude coverage. During one complete
measurement pass (180° including periapse) the planet rotates
-2.5 times beneath the S/C yielding a "'longitudinal” ground trace.
The subsequent orbit is displaced normal to this ground trace
by 12000 km giving 20% image overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images,.. . 1

Measuremeni Orbit Frequency..... every orbit

Orbit Period .,...cevsecvenraese 7 Jupiter days2
Measurement Alt, Range.......... 5 to 8.06 Jupiter radii
Max, Measurement Arc (deg)...... -52 to 128

Max. Sensor on Timeé............. 25.3 hrs/orb

No. of Impulses (AV)...... vheann 1

Capture AV (km/sec)........... .. 6.22

Plane Change AV (km/sec)........
Size Adjustment 4V (km/sec)..... -
Total AV (km/sec)....oveuen. vere 6,22

MEASUREMENT ACHTEVEMENT: d

L. This coverage time is about 25% of an original estimate of 107
based on longitudinal image displacement for contiguous coverage.
The shorter coverage time is achieved by a primarily latitude image
displacement normal to the highly 'longitudinal" ground trace
caused by the combination of Jupiter's rapid rotation rate and the
slow S/C motion (orbit period almost 3 days).

2. Actual period should be about 1 hr less than 7 Jupiter days for

correct image displacement,.
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ORBIT SELECTION DATA SHEET NO. 152

Jupiter (1978) FAMILY NO. 2 ORBIT NO, 7
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km)......... 15,000 15,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (L)....... > 70 94
Solar Elevation Range (deg)..... - Night
Image Interval........coieuuuene - -1
Time for % Coverage (days)...... - 62 d
Coverage Interval......... cereen 2/vr 18 orbits (~66")
Distribution.......ccoivivuvs. . Cloud belts -90 to 62° lati-
Red spot tude, all longi-
i tudes
ORBIT ETLEMENTS: Final Intermediate
Ececentricity.............. ceve.. .B6619
Periapse Alt. (km)....... beveeas 178,375
Apoapse Alt, (km)..... e 1,156,020
Inclination (deg).....ccvcvuun. .90
Ascending Node (deg)....+vesss.. 35L.3
Arg. of Periapse (deg)..... veess 32904

SELECTION RATIONALE:

A higher eccentricity orbit is chosen for comparison with
Data Sheet No. 151, The capture AV 1s less by 2.50 km/sec.
The time for coverage however has almost tripled to 62 days.
Also a restriction of max. h/hy = 2 prohibits measurement above
62° N. latitude even though an inclination of 90° is chosen
to maximize latitude coverage. The % coverage is only 6% less
but the North Pole is not covered.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit 9

Orbit Period...co.conveesnevenes 10 Jupiter days 3
Measurement Alt., Range.......... 2.5 to 5 Jupiter radii
Max, Measurement Arc (deg)...... =59 to 93

Max. Sensor on Time... +..s::..... 8.7 hrs/orb

No. of Impulses (AV).......... o1

Capture AV (km/sec)............. 3.72

Plane Change AV (km/sec)........ =~

Size Adjustment AV (km/sec)..... -

Total AV (km/sec)......cu.. R I 4

MEASUREMENT ACHIEVEMENT:

1.

Same comment as Note 1 on Data Sheet No. 151 except coverage time
is shortened by only about 607 of original estimate (153%) since

the ground trace is more "diagonal''. .
Actual period should be about 45 min., less than 10 Jupiter days

for correct image displacement.
Max. altitude range arbitrarily limited to h/hP = 2.
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ORBIT SELECTION DATA SHEET NO. 153

Jupiter (1978) FAMILY NO. 3 ORBIT NO. 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 15,000 15,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)..... - Night
Image Interval...... Ceseeieaaass - -
Time for 7% Coverage (days)...... < 1 day 23153
Coverage Interval......... verves. > 10/yr > 10/yr
Distribution.........c.vu... veee - Global
ORBIT ELEMENTS: Final Intermediate
Eccentricity...........ccv.... L2648
Periapse Alt. (km).....0vevunn. . 356,750
Apoapse Alt. (km)........ cevs 665,059

Inclination (deg)........:::.... Q0
Ascending Node (deg)............ 351.5
Arg, of Periapse (deg).......... 322.2

SELECTTON RATIONALE:

A small eccentricity orbit is chosen to minimize altitude
varlations over a maximum measurement arc of 180°., An inclination
of 90° assures complete latitude coverage. During one complete
measurement pass (180° including periaPse) the planet rotates

2.5 times beneath the S/C yielding a "longitudinal' ground
trace, The subsequent orbit is displaced normal to this ground
trace by 12000 km giving 207% image overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit 9
Orbit Period.... o eireorsneeoas 7Jupj_ter days
Measurement Alt. Range..... ¢-+++ 5 to 8.06 Jupiter radii
Max. Measurement Arc (deg)...... 52 to 128

Max. Sensor on Time...... revesse  25.3 hrs/orbit
No. of Impulses (&V)............ 1

Capture AV (km/sec)... ......... 6.22

Plane Change AV (km/sec¢)........ -

Size Adjustment 4V (km/sec)..... -

Total AV (km/sec). ... vvevencennn . 6.22

MEASUREMENT ACHIEVEMENT:

%‘ » See Orbit Data Sheet No. 151

3, If scanning normal to the ground trace were used the coverage time
could be reduced to ~25 hrs. Viewing the entire planet disc from

a great distance (50 R;) would decrease coverage time to < 1 day,
but resolution may alsd be decreased,

-
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ORBIT SELECTION DATA SHEET NO. 154

Jupiter (1978) FAMILY NO. 3 ORBIT NO. 7
GROUP MEASUREMENT SPECIFIGCATIONS: Required Obtained
Minimum Image Size (km)......... 15,000 15,000
Minimum Image Overlap (%) ..... . 20 20
Total Planet Coverage (%)....... > 70 94
Solar Elevation Range (deg)..... - Night
Image Interval..... teeiessusaaae - - 1.4
Time for 7% Coverage (days)...... < 1 day 622
Coverage Interval..... cenane vee. > 10/yx > 10/yr
Distribution....... fersrssanenas - ~90 to 62°
latitude
‘ all longitude
ORBIT ELEMENTS: Final Intermediate
- Eecentricity.....oiiveionnecnnnn . 6619
Periapse Alt, (km).......... e... 178,375
Apoapse Alt, (km)........... e... 1,156,020
Inclination (deg).....cvvviess.. 90
Ascending Node (deg).....v...... 351.5
Arg, of Periapse (deg).......... 329.4

SELECTION RATIONALE:

A higher eccentricity orbit is chosen for comparison with
Data Sheet No. 153. The capture AV is less by 2.50 km/sec.
The time for coverage however has almost tripled to 62 days.
Also a restriction of max. h/hp = 2 prohibits measurement above
62° N, Latitude even though an®inelination of 90° is chosen
to maximize latitude coverage. The 7% coverage is only 6% less
but the North Pole is not covered.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit

Orbit Period (hrs)...evveveveese 10 Jupiter days 3
Measurement Alt, Range (km)..... 2.5 to 5 Jupiter radii
Max., Measurement Arc (deg)...... =59 to 93 '
Max, Sensor on Time (min%orb)... 8.7 hrs

No, of Impulses (AV).......ceov.s

Plane Change AV (km/8ec)........
Size Adjustment AV (km/sec).....
Total AV (km/S€C).vrvrvrennranns

MEASUREMENT ACHIEVEMENT:

1.
2.}'See Orbit Data Sheet No., 152

3'
4. Scanning normal to the ground trace at nadir angles up to 9.6°

(poor resolution near this limit) would permit complete coverage
in one pass, i.e., 8.7 hrs,.

200

1
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Jupiter

ORBIT SELECTION DATA SHEET NO, 155

(1978) FAMILY NO. 4

ORBIT mNo. 11

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 15,000 15,000
Minimum Image Overlap (%). ..... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)... . day day
Image Interval................ . - 1
Time for % Coverage (days) . < 1 day 107 days
Coverage Interval............e.. > 10/yr > 10/yr
Distribution............civ.u... - global

ORBIT ELEMENTS: Final Intermediate
Eccentricity.....ovovvunn. b .2648
Periapse Alt., (km)..........cu.. 356,750
Apoapse Alt., (km)......... ..... 665,059
Inclination (deg)...vevuuevenens 90
Ascending Node {(deg)............ 351.5
Arg. of Periapse (deg). vees 322.2

SELECTION RATIONALE:

A low eccentricity orbit 1s selected to image in daylight
from minimum altitudes with minimum altitude variations (apoapse
is on daylight side). During one measurement pass (North to
South Pole including apoapse) the planet rotates almost 4.5

times beneath the spacecraft.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period (hrs).
Measurement Alt. Range (km).....
Max. Measurement Arc {deg)......
Max. Sensor on Time (m1n§orb)
No. of Impulses (AV)...........
Capture AV (km/sec).
Plane Change AV (km/sec) .. e
Size Adjustment AV (km/sec)
Total AV (km/sec)..

MEASUREMENT ACHIEVEMENT:

1,

every orbit

7 Jupiter days

5.53 to 9.32 Jupiter radii
128 through 180 to -52
43.6 hrs

1

6.22

Coverage time is based on longitudinal image displacement of
12000 km between consecutive orbits,

In fact, displacing images

12000 km in latitude on consecutive orbit should reduce the

coverage time by more than 75%.
The orbit period should be reduced by several hours to obtain
proper image displacement on consecutive orbits.
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ORBIT SELECTION DATA SHEET NO. 156

Jupiter (1978) FAMILY NO. 4 ORBIT NO. 7
GROUP MEASUREMENT SPECIFICATICNS: Required Obtained
Minimum Image Size (km)......... 15,000 - 15,000
Minimum Image Overlap (%)...... . 20 20
Total Planet Coverage (%)...... . > 70 il 503
Solar Elevation Range (deg)..... day  day
Image Interval.........cco0e0sn o - -1
Time for % Coverage (days)...... < 1 day 153
Coverage Interval.......cco0uuas > 10/yr > 10/yr
Distribution........ caeres cereas - Southern
Hemisphere
ORBIT ELEMENTS: Final Intermediate
Eccentricity...ovevu.. esaaaaas . .6619
Periapse Alt, (km).....eveeveees 178,375
Apoapse Alt, (km).......000nne .o 1,156,043
Inclination (deg).....cooveuennn 90
Ascending Node (deg).....cvvueen 351.5
Arg. of Periespse (deg).......... 272.7

SELECTION RATIONALE:

Chosing a high eccentricity orbit requires a maximum®
off-periapse insertion (OPL) of 57° to move periapse from
the night side to within 3° of daylight terminator. This
permits maximum daylight measurement arc within h/h, limit
of 2. Even so, latitudes of coverage are 0-90° (Southern
Hemisphere) yielding only 50% coverage of the planet.

ORBIT/MEASUREMENT CHARAGCTERISTICS:
Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit )
Orbit Period (hrs)..... viesesess 10 Jupiter days 3
Measurement Alt, Range {(km)..... 2.5 to 5 Jupiter radii

Max. Measurement Arc (deg) -92.7 to -2,7
Max. Sensor on Time (min%orb)... 5.7 hrs/orbit
No. of Impulses (AV)......ovunn .1

Capture AV (km/sec)............. 6.59 (-56.8°)
Plane Change AV (km/sec)........ -

Size Adjuétment AV (km/sec)..... - 4

Total AV (km/sec)......vevss coee  6.59

MEASUREMENT ACHIEVEMENT:

1. A coverage time of 153 days is based on longitudinal image dis-
placement. Image displacement normal to the ground trace on
consecutive orbits is more efficient and should result in
shortening the coverage time by about 30%.

Orbit period should be shortened by~1 hr for good image displacement,
Coverage limited by max. h/h, = 2, even with OPL = 57°.
Capture AV for 57° OPI is slightly above limit of 6.5 km/sec.
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ORBIT SELECTION DATA SHEET NO. 157

Jupiter (1978)

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Tmage Size (km).........
Minimum Image Overlap (%).......
Total Planet Coverage (%).. ....
Solar Elevation Range (deg).....
Image Interval.............. ...,
Time for % Coverage (days)......
Coverage Interval...
Distribution

-----------

--------------------

ORBIT ELEMENTS*
Eccentricity....ovvvienvans ‘e
Periapse Alt,
Apoapse Alt,
Inclination (deg)..... .........
Ascending Node (deg).......vvvnn
Arg. of Periapse (deg)..........

SELECTION RATIONALE:

Daylight coverage 1s required.

FAMILY NO. 4

ORBIT NO. 9
Required Obtained
15,000 15,000
20 20
> 70 99
day day
< 1 day 184 days™
> 10/yr > 10/yr
~ -90 to 83°
latitude
A1l longitudes
Final Intermediate
. 70056 .95
178,375 178,375
1,346,922 135,5 Jupiter radii
90 9
114 142
177 153

Because periapse 1s on the

dark side, an off-periapse insertion is used on an orbit having
low inclination and high eccentricity to move periapse to the

light side,
eccentricity is reduced so that
Jupiter rotation periods.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period,. ..........ee0u0e
Measurement Alt. Range.... ....
Max. Measurement Arc (deg)......
Max, Sensor on Time, ,...sv00:24
No. of TImpulses (AV)....... Caaa s
Capture AV (km/sec).............
Plane Change AV (km/sec)........
Size Adjustment AV (km/sec).....
Total AV (km/sec)......

oooooooo

MEASUREMENT ACHIEVEMENT:

A plane change is made to a polar orbit and the
the orbit period becomes 12

every orbit 1

12 Jupiter days 5
2.5 to 5.3 Jupiter radii
-80 to 94

10.7 hrs/orbit

3
3,47 (-29,7%)
1.09 (85°)

1. 184 days are required for one complete longitudinal coverage of the

planet.
the coverage time by 50%.
~1 hr to accomplish this.

Displacing images mormal to the ground trace should reduce
The orbit period should be shortened

2. The altitude range is slightly in excess of the limit h/h, = 2

used in previous selections.

3. The total AV exceeds the ground rule limit of 6.5 km/sec.
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ORBIT SELECTLON DATA SHEET NO, 158

Jupiter (1979 FAMILY NO. 5 ORBIT NO. 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 15,000 15,000
Minimum Image Overlap (%) ....v.eev.. 20 20
Total Planet Coverage (%) evevvven.. > 70 100
Solar Elevation Range (deg)........day and night day and night
Image Interval.......;-.:-....-.... - -
gime for % Coverage (days)......... < 1 day 107 daysl
overage Interval..,....... crrasaes >
DlS tributhn ---------- L A A R A 10/Zr g?_olﬁgé_yr
ORBIT ELEMENTS: Final Intermediate
Eccentricity.....ccavve e .26475
Periapse Alt. (kM) . .cevvreensacans 356,750
Apoapse Alt. (k.m) *® & & & & V& F & 2P 4 B E RS 665’059
Inclination (deg)......vcvvuws ceaes 90
Ascending Node (deg).......c.ccuun. 351.47
Arg. of Periapse (deg)....cevonv... . 322.2

SELECTION RATIONALKE:

The eccentricity and periapse altitude of this orbit
were chosen so that the ratio of apoapse altitude to
periapse altitude would be less than 2 while maintaining
a capture AV £ 6.5 km/sec. The inclination was set at 90°
to maximize the latitude coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS..... .. 1 3

Measurement Orbit Frequency........ every orbit

Orbit Period.. .covmisnuen.. sresnees 7 Jupiter da 32
Measurement Alt., Range.......c..... o 9.32 Jupiter radii

t
Max, Measurement Arc (deg)......... 3603
Max. Sensor on Time«eirsvcaseseseses 68,89 hrs/orbit
No. of Impulses (AV)..... ciassernas 1
Capture AV (km/SeC)....veeensessss 6,22
Plane Change AV (km/SeC)...vernsens -
Size Adjustment AV (km/sec)........ -
Total AV (km/SeC) iveevevssvvnnansss 6,22

MEASUREMENT ACHIEVEMENT:

1. 107 days are required to obtain complete longitudinal coverage
(100%) of the planet, Displacing images mormal to the ground
trace will reduce the minimum coverage time to 23 days as
indicated on Data Sheet No. 151,

2. Actual period should be about 1 hr less than 7 Jupiter days
for correct image displacement.

3. Continuous imaging on every orbit will definitely present a
data handling problem.
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ORBIT SELECTION DATA SHEET NO. 159

Jupiter (1978) FAMILY NO. 5 ORBIT NO. 7
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)........ 15,000 15,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 70 503
Solar Elevation Range (deg)..... day and night day and night
Image Interval....... ‘vieearenn - -1
Time for % Coverage (days)...... < 1 day 153
Coverage Interval............v.. > 10/yr > 10/yr
Distribution........ i oo - Southern
Hemisphere
ORBIT ELEMENTS: Final Intermediate
Eccentricity..vevveneieennes ... .6619
Periapse ALlt, (Km)..evuer cveiunn 178,375
Apoapse Alt, (km)........co0vu.e 1,156,043
Inclination (deg).....vvve cuenn 90
Ascending Node (deg).....c.ovuu. 351.5
Arg. of Periapse (deg).......... 272.7

SELECTION RATIONALE:

Choosing a high eccentricity orbit requires a maximum
off-periapse insertion =<57° to move periapse from the night
side to within 3° of the terminator A 90° inclination thus
permits maximum day and night latitude coverage within an h/h
limit of 2. Fven so, latitudes of coverage are (-90° (Southegn
Hemisphere) yielding only 50% coverage of the planet. This
1s the same orbit selection as orbit data sheet No., 156.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images... . 1
Measurement Orbit Frequency..... evgry orbit
Orbit Period (hrs).......ivenu.. 10 3
Measurement Alt. Range (km)..... 2.5 to 5

Max. Measurement Arc (deg)..... . =92.7 to 87.3
Max. Sensor on Time (min%

orb)... 11
No. of Impulses (AV).,...covevenn 1
Capture AV (km/sec). ..e..vveoaon 6 59 (-56 8)
Plane Change AV (km/sec¢)........ =
Size Adjustment AV (km/sec) .... - .
Total AV (Km/S€C).usvrerverenas . 6.59
MEASUREMENT ACHIEVEMENT:

1. A coverage time of 153 days 1s based on longitudinal image dis-
placement., Image displacement normal to the ground trace on
consecutive orbits is more efficient and should result in

shortening the coverage time by about 30%.
Orbit period should be shortemed by ~1 hr for good image displacement.
Coverage limited by max. h/hy = 2, even with OPI = 57°.
. Capture AV for 57° OPI is slightly above limit of 6.5 km/sec.
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ORBIT SELECTION DATA SHEET NO, 160

Jupiter (1978) FAMILY NO. 6

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)...oeverenns
Minimum Image Overlap (%) ..ccveveee
Total Planet Coverage (%) ..cevuiuen.
Solar Elevation Range (deg)........

Image Interval....,...... seseareasas
Time for % Coverage (days).........
Coverage Interval...... cerserane .
Distribution........ e sereseve s

ORBIT ELEMENTS:

Eccentricity....ccuveeen cerereasans
Periapse Alt. (km)..,. eevvevvraases
Apoapse Alt, (km)...... cessecnna “as
Inclination (deg)....... cresasnens .
Ascending Node (deg)....... ceerenas
Arg. of Periapse (deg).......cvovvns

SELECTION RATIONALE:

ORBIT NO, &

Obtained
15,000
60
100
night
12?1
> 2/vyr
2lobal

Intermediate

Using this orbit, complete longitudinal coverage of the
planet can be obtained i1in the shortest possible time under
the constraints that the periapse radius be Z 3.5 Jupiter
radii to avoid the radiation belts and that the capture AV
be < 6.5 km/sec. The inclination was selected to be 90° to

maximize the latitude coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........

1

Measurement Orbit Frequency.,...... every orbit
Orbit Period .......iiiciuveennn vesea 4 ) .
Measurement Alt. Range ........ ceeas 2.5 to 4.98 Jupiter radii
Max. Measurement Arc (deg)......... =59 to 121
Max. Sensor on Time ...... feesaessas 11.5 hrs/orbit
No. of Impulses (AV).....ovveeenens 1
Capture AV (km/seC)......cevveuusv. 6,38
Plane Change AV (km/sec).....vevees -
Size Adjustment AV (km/sec)........ -
Total AV (Km/SeC)...coesvavaieansas 0.38
MEASUREMENT ACHIEVEMENT:
1. Coverage time is based on longitudinal image displacement,

Displacing images mormal to the ground trace should reduce

the coverage time by about 50%.

for best image displacement.
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ORBIT SELECTION DATA SHEET NO. 161

Jupiter (1978 FAMILY NO. 6

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km).....
Minimum Image Overlap (%)..........
Total Planet Coverage (%)........
Solar Elevation Range (deg)......
Image Interval.......... >
Time for % Coverage (days)
Coverage Interval
Distribution

---------

-----------

ORBIT ELEMENTS:

Eccentricity....oooiiiiiinann.
Periapse Alt.
Apoapse Alt.
Inclination (deg)
Ascending Node (deg)

Arg. of Periapse (deg)

----------

nnnnnnn

SELECTTION RATIONALE:

This orbit was selected to show
time versus capture AV,

capture AV,
latitude coverage

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images...

68 s 3

ORBIT NO. 7
Required Obtained
15,000 15,000
60 60
> 70 93
- night
- 306»days1
> 2fyr > 2/yr
- -90 to 62°
Latitude
All longitudes
Final Intermediate
.66187
178,375
. 1,156,043
90
351 47
329

the trade off in mission

This orbit has a longer period than
the orbit in Orbit Selection Data Sheet No

160 but a lower

Again the 90° inclination provides maximum

1

Measurement Orbit Frequency........ every orbit

Orbit Period.......... Cheee araeeas 10 Jupaiter days
Measurement Alt., Range ........ evee 2.5 to 5 Jupiter radii
Max. Measurement Arc (deg)......... =59 to 93

Max. Sensor on Time.....ce0cuvenes .. 8.7 hrs/orbit

No. of Impulses (AV)....vvvvunennss 1

Capture AV (km/sec)...... ieessreees 3771

Plane Change AV (km/sec).........u. -

Size Adjustment AV (km/sec)........ -

Total AV (km/S€C)..veseovrnaveseass 3,771

MEASUREMENT ACHIEVEMENT:

1. Coverage time is based on longitudinal
Displacing contiguous images normal to
reduce the coverage time by as much as

2. Orbit period should be shortened by 1

displacement between contiguous orbits.
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ORBIT SELECTION DATA SHEET NO. 162

Jupiter (1978) FAMILY NO. 7 ORBIT NO. 11

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)..... ... 5,000 5,000
Minimum Image Overlap (Z)....... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)..... -~ night
Image Interval. ........ e raaen - 1
Time for % Coverage (days).... . - 75
Coverage Interval........coeu... > 4/yr > 4fyr
Distribution.......... sesiesses. GCloud belts Global

Red spot

ORBIT ELEMENTS: Final Intermediate
Eccentricify...ovvvnivenannn evee. L2648
Periapse Alt, (km)...... +...... 356,750
Apoapse Alt. (km)...........0uu. 665,059
Inclination (deg)......cvvveuuns 90
Ascending Node (deg).....sev..... 351.5
Arg. of Periapse (deg)...... cees 322,2

SELECTION RATIONALE:

A small eccentricity orbit is chosen to minimize altitude
variations over a maximum measurement arc of 180°. An
inclination of 90° assures complete latitude coverage. During
one complete measurement pass (180° including periapse) the
planet rotates ~2.5 times beneath the spacecraft resulting in
a "longitude" ground trace. The subsequent orbit is displaced
normal to this ground trace by 4000 km giving 207 image
overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit
Orbit Period (hrs)........ feeeee 2
Measurement Alt, Range (km)..... 5 to 8.06
Max. Measurement Arc (deg)...... -52 to 128
Max. Sensor on Time (min?orb)... 25.3

No. of Impulses (&V)............ 1

Capture AV (km/sec). ... ..vuvn. 6.22

Plane Change AV (km/sec)........ -
Size Adjustment AV (km/sec)..... -
Total AV (km/s€c)..iiveiennenn. . 6.22

MEASUREMENT ACHIEVEMENT:

1. Coverage time is based on image displacement normal to the ground
trace. An early estimate of coverage time based on longitudinal
image displacement resulted in a much larger value of ~322 days.

2. The orbit period should be shortened by ~20 min. to acheive
"normal" image displacement.
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ORBIT SELECTION DATA SHEET NO. 163

Jupiter (1978) FAMILY NO. 7 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)..... . . 5,000 5,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)..... - night
Image Interval....... ....vuseen. - 230 days
Time for % Coverage (days)...... > 4fyr > 4fyr
Coverage Interval............... cloud belts global
Distribution..... et teeen . red spot
ORBIT ELEMENTS Final Intermediate
Ececentric1ty....o.vernnrnnnnnsn .30989
Periapse Alt, (km)...... ....... 249,725
Apoapse Alt., (km).........00n... 538,083
Inclination (deg)... ..... ..... 20
Ascending Node (deg)............ 351.47
Arg. of Periapse (deg).......... 326

SELECTION RATIONALE:

This orbit was selected because in comparison to the orbit
described on the orbit selection data sheet immediately pre-
ceeding which satisfies the same measurement specifications,
this orbit has a slightly higher capture AV in return for
shorter mission times and lower measurement altitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit
Orbit Period ., ... .......'e'ess 5 Jupiter days
Measurement Alt. Range... ...,.. 3.5 to 6.2 Jupiter radii
Max. Measurement Arc (deg)...... -56 to 124
Max, Sensor on Time.,.... ....... 16.6 hrs/orb
No. of Impulses (AV)............ 1

Capture AV (km/sec)...... veeaes. 6.435

Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec). ... -

Total AV (km/sec) ............ .. 6,435

MEASUREMENT ACHIEVEMENT:

1.

230 days coverage time is based on longitudinal image displace-
ment, In comparing this with Data Sheet No. 162, the original
coverage time of 322 days should be used for the latter. It is
expected that the 230 day coverage time could be reduced by

more than 507% if contiguous images are displaced normal to the
ground trace,
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ORBIT SELECTION DATA SHEET NO, 164

Jupiter (1978) FAMILY NO. 8 ORBIT NO,1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (KmM)...oevannuan 5,000 5,000
Minimum Image Overlap (%)......... . 20 20
Total Planet Coverage (%).......... > 10 100
Solar Elevation Range (deg)........ - night 4
Image Interval....... e e vie. < 2min 1.64 days,
Time for % Coverage (days)....... .o - 184 days
Coverage Intexrval..... e e easansenn - -
Distribution........ e eereaaeneas belts, red global

spot, troplcs

ORBIT ELEMENTS: Final Intermediate
Eccentricity....viviveens ceserenens .37715
Periapse Alt. (km)..,.evevesesaoes. 178,375
Apoapse Alt., (km)...... ceraccanae .. 480,812
Inclination (deg)........c.... ceaes 90
Ascending Node (deg).......... esesass  351.47
Arg. of Periapse (deg).......e... .o 329

SELECTION RATIONALE:

Even though the percentage coverage required 1s small and
restricted to specific areas whose location will depend upon
results of prior imaging, this orbit was selected so that the
entire planet surface could be covered in 184 days. This is
the shortest time to obtain 100% coverage of the planet sur-
face under the constraints that the capture AV be less than
6.5 km/sec and the periapse radius be 3.5 Jupiter radii.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........every orbit

Orbit Period ....... oo iiieranennns 4 Jupiter days

Measurement Alt, Range............. 2.5 to 4.98 Jupiter radii
Max. Measurement Arc (deg)......... =59 to 121

Max. Sensor on Time....covuuwsenr.un 11.5 hrs/orbit

No. of Impulses (AV)..... ereesanens 1

Capture AV (km/seC)......ccevaveere 6.38
Plane Change AV (km/seC)......evvss -
Size Adjustment AV (km/sec)........ -
Total AV (km/sec)...vvuesss teesnses 6.38

MEASUREMENT ACHIEVEMENT;

1. The shortest time between coverages of the same area 1s
equal to one orbit period or 1.64 days. If image motion
compensation were possible, several images of the same surface
area might be feasible at intervals of < 2 min,

2, Coverage time based on longitudinal image displacement. Dis-
placing images normal to the ground trace should decrease
the coverage time by more than 50%.
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ORBIT SELECTION DATA SHEET NO. 165

Jupiter (1978) FAMILY NO, 8 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).. ...... 5,000 5,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%4)....... > 10 100
Solar Elevation Range (deg)..... - night 1
Image Interval...... et e < 2 min 2.09 days
Time for % Coverage (days)...... - 230
Coverage Interval..... N .. - -
Distribution.,.,.......... see e Cloud belts, Global
red spot,
tropics
ORBIT ELEMENTS: Final Intermediate
Eccentricity.....,..... beerenaen 3099
Periapse Alt., (km),...... cees .. 249,725
Apoapse Alt. (km).,............. 538,083
Inclination (deg).............. . 90
Ascending Node (deg)........ ve.s 351.5
Arg. of Periapse (deg).......... 326

SELECTION RATIONALE:

This selection demonstrates the penalties of minimizing
altitude variation. Compared to Data Sheet No., 164 the h/h. =
1.77 instead of 2, the result of a lower eccentricity orbit.
Yet the measurement altitudes themselves are larger, the
coverage time is longer (both these factors a result of keeping
AV < 6.5 km/sec) and the capture AV is higher.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit

Orbit Period (hrs).......... vees 5

Measurement Alt, Range... ,..... 3,5 tg 6.2 Jupiter radii
Max. Measurement Arc (deg)...... ~56 to 124

Max. Sensor on Time..,.......... 16.6 hrs/orbat

No. of Impulses (AV)............ 1

Capture AV (km/sec)...... . 6.44

Plane Change AV (km/sec)..:::::: -
Size Adjustment AV (km/sec).....
Total AV (km/sec)......... ceave. B.44
MEASUREMENT ACHIEVEMENT :

1. Several images of the same area might be imaged on any single
pass at intervals of< 2 min, instead of only one/orbit.

2. Coverage time based on longitudinal image displacement,
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ORBIT SELECTION DATA SHEET NO. 166

FAMILY NO. ¢

Jupiter (1978)

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)...
Minimum Image Overlap (%).......
Total Planet Coverage (%).......
Solar Elevation Range (deg)...
Image Interval......co0oveun veen
Time for % Coverage (days)......
Coverage Interval...
Distribution........oiiueivresn.

-----

ORBIT ELEMENTS:
Eccentricity..... s reaarae ‘e
Periapse Alt.
Apoapse Alt, .
Inclination (deg).......... e
Ascending Node (deg)......e0uu.n
Arg, of Periapse (deg)........ .o

SELECTION RATIONALE:

ORBIT NO. 11

Required Obtained
5,000 5,000
20 20
> 70 100
- night 1
< 15 min 2.87 dags
- 75 days
> 4/yr > 4fyr
- global
Final Intermediate
.26475
356,750
665,059
90
351.47
322

A small eccentricity orbit is chosen to minimize altitude
variations over a maximum measurement arc of 180°. An

inclination of 90° assures complete latitude coverage.

During

one complete measurement pass (180° including periapse) the
planet rotates ~2.5 times beneath the spacecraft resulting in

a "longitude" ground trace.

The subsequent orbit is displaced

normal to this ground trace by 4000 km giving 207 image

overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period.......ccccvvvvnvnn.
Measurement Alt. Range.......
Max. Measurement Arc (deg)..

Max. Sensor on Time..... e e as s
No., of Impulses (AV).......vou.us
Capture AV (km/sec)......... e
Plane Change AV (km/sec).....

Size Adjustment AV (km/sec)..:::
Total AV (km/s€C).v.euvurennsens

MEASUREMENT ACHIEVEMENT:

every orbit 3

7 Jupiter days

5 to 8.06 Jupiter radii
-52 to 128

25,3 hrs/orbit

1

6.22

—

1. The image interval, or shortest time between coverages of the
same area, equals one orbit period of 2.87 days.
2. Coverage time is based on image displacement normal to the ground

trace.

An early estimate of coverage time based on longitudinal

image displacement resulted in a much larger value of~322 days.
3. The orbit period should be shortened by ~20 min. to achieve

"normal' image displacement.
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ORBIT SELECTION DATA SHEET NO. 167

Jupiter (1978) FAMILY NO. 9 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km).. ..... 5,000 5,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... = 70 100
Solar Elevation Range (deg)..... - night 1
Image Interval. ......... ievee. <15 min 2.05 daYﬁ
Time for 7% Coverage (days)...... - 230 days
Coverage Interval... .. ........ > 4fyr > bfyr
Distribution......cvveruueann.. . oo global
ORBIT ELEMENTS: Final Intermediate
Eccentricity ......o... Cee e .30989
Periapse Alt, (km)...... e we.. 249,725
Apoapse Alt, (km)......... ..... 538,083
Inclination (deg)..... «eovveuns 90
Ascending Node (deg).....cvcnnn. 351.47
Arg. of Periapse (deg)....... .. 326

SELECTION RATIONALE:

This orbit was selected because in comparison to the
orbit described on the orbit selection data sheet immediately
preceeding which satisfies the same measutrement specifications,
this orbit has a slightly higher capture AV in return for
shorter mission times and lower measurement altitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit
Orbit Period. ., ........c..or0. 5 Jupiter days
Measurement Alt., Range,..,.. vve. 3.5 to 6.2 Jupiter radii
Max. Measurement Arc (deg)...... -56 to 124
Max. Sensor on Time,...... vevs.. 16.6 hrs/orb
No. of Impulses (AV).,.......... 1

Capture AV (Km/S€C).....cvessuus 6.435

Plane Change AV (km/sec)....... . -

Size Adjustment AV (km/sec)..... -

Total AV (km/s€C)..vvueuencions . 6.435

MEASUREMENT ACHIEVEMENT:

1.
2.

The shortest time between coverages of the same area is equal to

one orbit period of 2.05 days.

230 days coverage time is based on longitudinal image displacement.
In comparing this with Data Sheet No. 162, the original coverage
time of 322 days should be used for the latter. It is expected that
the 230 day coverage time could be reduced by more than 50% if
contiguous images are displaced normal to the ground trace.
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ORBIT SELECTION DATA SHEET NO. 168

Jupiter (1978)

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)...
Minimum Image Overlap (%).
Total Planet Coverage (%).......
Solar Elevation Range (deg)...
Image Interval....... ..... cesae
Time for 7 Coverage (days)..... .
Coverage Interval...............
Distribution......ccceveeuenns ‘e

-----

ooooo

ORBIT ELEMENTS:
Eccentricity
Periapse Alt,
Apoapse Alt, .
Inclination (deg)........viounun
Ascending Node (deg)....eesvvunsn
Arg. of Periapse (deg).

ooooooo

SELECTION RATIONALE:

FAMILY NO. 10

ORBIT NO. 11

Required Obtained
5,000 5,000
20 20
> 70 100
- night 1
< 2 min 2.87 dags
- 75 days
> 10/vyr > 10/yr
- global
Final Intermediate
26475
356,750
665,059
90
351.47
322

A small eccentricity orbit is chosen to minimize altitude
- L3 o
variations over a maximum measurement arc of 180°. An

inclination of 90° assures complete latitude coverage.

During

one complete measurement pass (180° including periapse) the
planet rotates ~2.5 times beneath the spacecraft resulting in

a "longitude" ground trace.

The subsequent orbit is displaced

normal to this ground trace by 4000 km giving 20% image

overlap.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period.es-v. ,ovsesvavaneses
Measurement Alt. Range--.rq-vvve
Max. Measurement Arc (deg)......
Max. Sensor on Timersseeocaes.ns
No of Impulses (AV)......ce0.n.
Capture AV (km/sec)........... .o
Plane Change AV (km/sec)........
Size Adjustment AV (km/sec).....
Total AV (km/sec)....vevr vuunnn

MEASUREMENT ACHIEVEMENT:

every orbit

7 Jupiter days

5 to 8.06 Jupiter radii
-52 to 128

25.3 hrs/orbit

1

6.22

6.22

1. Sseveral images of the same area might be¢ Imaged on any single
pass at intervals of <2 min, instead of only one/orbit.

2,

trace. An early estimate of coverage time based on longitudinal

image displacement resulted in a much larger value of ~322 days.
3. The orbit period should be. shortened by ~Z20 min. to acheive

"normal' image displacement.
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ORBIT SELECTION DATA SHEET NO. 169

Jupiter (1978) FAMILY NO. 10 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km). . ... 5,000 5,000
Minimum Image Overlap (%) .. .. 20 20
Total Planet Coverage (%)... . > 70 100
Solar Elevation Range (deg).. - night
Image Interval. ., .. .. .. ... < 2 min 2.05 dayil
Time for % Coverage (days)..., .. -~ 230 days
Coverage Interval..... e e e > 10/yx > 10/yr
Distribution . cee e - global
ORBIT ELEMENTS Final Intermediate
Eccentricaty....... ........ .. .30989
Perrapse Alt. (km)..... ve .. 249,725
Apcapse Alt  (km) . . ... . 538,083
inclination (deg) . . ..... .. 90
Ascending Node (deg).. ..., .... 351.47
Arg of Periapse (deg) . ..... 326

SELECTION RATIONALE-

This orbat was selected because in comparison to the
orbit described on the orbit selection data sheet immediately
preceeding which satisfies the same measurement specifications,
this orbit has a slaghtly higher capture AV in return for
shorter mission times and lower measurement altitudes,

ORBIT/MEASUREMENT CHARACTERISTICS®

Orbits to Contiguous Images.,., . 1

Measurement Orbit Frequency. ... every orbit

Orbit Period e e e e e 5 Jupiter days
Measurement Alt. Range ... ..... 3.5 to 6.2 Jupiter radii
Max. Measurement Arc (deg).... . -56 to 124

Max, Sensor on Time . . . ... 16 6 hrs/orbit

No of Impulses (aV) .., . ... . 1

Capture AV (km/sec). . . ....... 6 435

Plane Change AV (km/sec). ...
Size Adjustment AV (km/sec) -
Total AV (km/sec).. L 6.435
MEASUREMENT ACHIEVEMENT:

L. geveral images of the same area might be i1maged on any single
pass at 1ntervals of 2 min, instead of only one/orbit,

2. 230 days coverage time 1s based on longitudinal image displacement.
In comparing with Data Sheet No. 162, the original coverage time of
322 days should be used for the latter. Tt is expected that the
230 day coverage time could be reduced by more than 50% 1f contiguous
images are displaced normal to the ground trace,
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ORBIT SELECTION DATA SHEET NO. 170

Jupiter (1978 FAMILY NO. 1l ORBIT NO. _
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 5,000 5,000
Minimum Image Overlap (%) .....ee.un 20 20
Total Planet Coverage (%)....eveu.. = 3 100
Solar Elevation Range (deg)........ - night
Image Interval.......... seseseessse - - 1
Time for % Coverage (days)....... . - 184 days
Coverage Interval........... creees - -
Distribution.......... e seesa e global global
ORBIT ELEMENTS: Final Intermediate
Eceentricity. . eeseesns e .. .37715
Periapse Alt, (km).,..... sesenseeses 178,375
Apoapse Alt, (km)...... e eeeeens ... 480,812
Inclination (deg).......... ceetaas . 90
Ascending Node (deg).......evevesr. 351.47 -
Arg., of Periapse (deg).......... cen 329

SELECTION RATIONALE:

Even though the percentage coverage required is small
and restricted to specific areas whose location will depend
upon results of prior imaging, this orbit was selected so
that the entire planet surface could be covered in 184 days.
This is the shortest time to obtain 100% coverage of the
planet surface under the constraints that the capture AV
be less than 6.5 km/sec and the periapse radius be 3.5
Jupiter radii.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........every orbit

Orbit Period.,........oovvnuennn ... 4 Jupiter radii .
Measurement Alt. Range,.. ......... 2.5 to 4.98 Jupiter radii
Max. Measurement Arc (deg)......... -59 to 121

Max. Sensor on Time................ 11.5 hrs/orbit

No. of Impulses (AV)...... beseesens 1

Capture AV (km/S€C).....cceveeusnes 6,38

Plane Change AV (km/seC)....coeeaen
S1ze Adjustment AV (km/sec)........ -
Total AV (km/sec)...eeevrsesacanees 6.38

MEASUREMENT ACHLEVEMENT:

1. Coverage time based on longitudinal image displacement. Dis-
placing images normal to the ground trace should decrease
the coverage time by more than 50%.
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Jupiter (1978) FAMILY NO.

ORBIT SELECTICON DATA SHEET NO. 171

GROUP MEASUREMENT SPECIFICATIONS:

Minimum Image Size (km)....
Minimum Imége Overlap (%) .
Total Planet Coverage (7).

Solar Elevatzon Range (deg)
Image Interval....... e
Time for % Coverage (days).
Coverage Interval..........
Distribution.,........... fan

ORBIT ELEMENTS:

Eccentricaty........ ...,
Periapse Attt (km).........
Apoapse Alt. (km)..........
Inclination {(deg)..... ....
Ascending Node %deg) .......
Avg. of Periapse (deg).....

SELECTION RATIONALE:

This selection demonstrates the penalties of minimizir
altitude variation. Compared to Data Sheet No, 170, the hy
1.77 instead of 2, the result of a lower eccentricity orbit
Yet the measurement altitudes themselves are larger, the
coverage time is longer (both these factors a resulft of kee
AV < 6.5 km/sec) and the capture AV is higher.

ooooo

LR )

.

ooooo

-----

-----

-----

-----

.....

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images
Measurement QOrbit Frequency

Orbit Period.....cemvveviiannass .
Measurement Alt, Range..........

Max. Measurement Arc (deg).
Max. Sensor on Time,.......
No. of Impulses (AV).......
Capture AV (km/sec)........
Plane Change AV (km/sec)...
Size Adjustment AV (km/sec)
Total AV (km/sec)........ .

MEASUREMENT ACHIEVEMENT :

1.

.....

.....

ooooo

11

ORBIT NO. 10

Required Obtaxnec
5,000 5,000
20 20

>3 100

- night

- 230 day
global global
Final Intermediat
30989
249,725
538,083

20
351.47
326

every orbit
5 Jupiter days

3.5 to 6.2 Jupiter radi:

-56 to 124
16.6 hrs/orbit

Coverage time based on longitudinal image displacement,
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ORBIT SELECTION DATA SHEET NO. 172

Jupiter (1978) FAMILY NO. 12 ORBIT NO. 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 5,000 " 5,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range {(deg)..... day - day
Image Interval..,.......... cheaen - - 1
Time for 7 Coverage (days)...... - 322 days
Coverage Interval..........e.... > 4fyr > 4fyr
Distribution........ e ... cloud belts, global
red spot
ORBIT ELEMENTS: Final Intermediate
Eccentricity:.ivee e ennennnnns .26475 '
Periapse Alt., (km)......0enuvene 356,750
Apoapse Alt, (km).......vvvennnn 665,059
Inclination (deg)....... Cereeae 90
Ascending Node (deg)........vu.. 351.47
Arg. of Periapse (deg).......... 322

SELECTION RATIONALE:

A low eccentricity orbit is selected to image in daylight
from minimum altitudes with minimum altitude variations (apoapse
is on daylight side). During one measurement pass (North to
South Pole including apoapse) the planet rotates almost 4.5
times beneath the spacecraft.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit
Orbit Period..... cecvsvvsesanss. 1 Jupiter days
Measurement Alt. Range.......... 5,53 to 9.32 Jupiter radii
Max, Measurement Arc. (deg)...... 128 through 180 to =52

Max., Sensor ont Tim€....eesseve.. 43.6 hours/orbit
No. of Impulses (AV)....... R | .

Capture AV (km/sec)........... .. 6.22

Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec)..... -

Total AV (km/sec)...vovvvuunn cee  6.22

MEASUREMENT ACHIEVEMENT:

1. Based on longitudinal image displacement. Displacing the
image normal to the ground trace on consecutive orbits should
reduce the coverage time by more than 75%.
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ORBIT SELECTION DATA SHEET NO. 173

Jupiter (1978) FAMILY NO. 12 ORBIT NO. 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km). cee . 5,000 . 5,000
Minimum Tmage Overlap (%)....... 20 20
Total Planet Coverage (%)... ... > 70 100
Solar Elevation Range (deg)..... day day
Image Interval. ... . ... ..... - - 1
Time for % Coverage (days)...... - 230 days
Coverage Interval...... ....... > bfyr -
Distribution...... «....o. .u... cloud belt, global
red spot
ORBIT ELEMENTS- Final Intermediate
Eccentricity..vovuerineensns .o .30989
Periapse Alt. (km)...... . v . . 249,725
Apoapse Alt., (km)...... ....u... 538,083
Inclination (deg).. .. .. ...... 90
Ascending Node (deg)... ........ 351.47
Arg of Periapse (deg). ........ 326

SELECTION RATIONALE-

This orbit was selected because in comparison to the
orbit described on the orbit selection data sheet immediately
preceeding which satisfies the same measurement specifications,
this orbait has a slightly higher capture AV in return for
shorter mission times and lower measurement altitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images... . 1

Measurement Orbit Frequency... . every orbit

Orbit Period rervvrvees oonne ++ 5 Jupiter days
Measurement Alt. Range-:+- ~---- 4 to 7.55 Jupiter radii
Max. Measurement Arc (deg)...... 124 through 180 to -56
Max. Sensor on Time......... seee 32,6 hr/orbit

No of Impulses (AV)........cvns 1

Capture AV (km/sec).... .v.vvuue 6.435

Plane Change AV (km/sec)::......
Size Adjustment AV (km/sec)..... -
Total AV (km/sec).. ... ..iieeuss 6.435

MEASUREMENT ACHIEVEMENT:

1. Based on longitudinal image displacement. Displacing the image
normal to the ground trace on consecutive orbits should reduce
the coverage time by approximately 75%.
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ORBIT SELECTION DATA SHEET NO.

Jupater (1978) FAMILY NO.

GROUP MEASUREMENT SPECIFICATIONS:

Time for % Coverage (days)......
Coverage Interval........ saene e
Distribution........ee0... ceeans
ORBIT ELEMENTS:
Eccentricity........... sae s raane
Periapse Alt, (km)....vonieeeunen
Apoapse Alt., (km).....e.veunss

Minimum Image Size (km).........
Minimum Image Overlap (%)..... -
Total Planet Coverage (%).......
Solar Elevation Range (deg).....

Image Interval......

Inclination (deg).eivvevenvanssn
Ascending Node (deg)....evavvee.
Arg. of Periapse (deg)..... ceen

SELECTION RATIONALE:

Daylight coverage is required.

174

ORBIT NO. ¢

Required Obtained

5,000 5,000

20 20
> 70 99
day day

- 552 days™
> 4fyr > 4fyx

cloud belts, -90 to 83°

red spot latitude

All longitudes

Final Intermediate
. 70056 .95
178,375 178,375
1,346,922 135.5 Jupiter radii
90 9
114 142
177 153

Because periapse is on

the dark side, an off-periapse insertion is used on an orbit
having low inclination and high eccentricity to mover periapse

to the light side,

A plane change is made to a polar orbit

and the eccentricity is reduced so that the orbit period
becomes 12 Jupiter votation periods.

ORBLT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.....

Measurement Orbit Frequency.....
Orbit Period,....,ccverevees cree
Measurement Alt. Range..........
Max. Measurement Arc (deg)......
Max. Sensor on Time......... bees

No. of Impulses (AV)......
Capture AV (km/s€C)..vvevevoarss
Plane Change AV (km/sec)........
Size Adjustment AV (km/sec).....
Total AV (km/sec).......... ciees

MEASUREMENT ACHIEVEMENT:
Displacing images normal to the ground trace rather than longitudinally

1.

should reduce the coverage time by about 50%.

1

every orbit

12 Jupiter days 9
2.5 to 5.3 Jupiter radii
-80 to 9%

%0.7 he/orbit

3.47 (-29.7)

1.09 (85°)

2.08

6.643

The orbit period

should be shortened ~15 min to accomplish this.
The altitude range is slightly in excess of the limit h/h, = 2

used in previous selections,

The total AV exceeds the ground rule limit of 6.5 km/sec.
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ORBIT SELECTION DATA SHEET NO. 175

Jupiter( 1978 FAMILY NO, 13 ORBIT NO.L

GROUP MEASUREMENT SPECLFICATIONS: Reguired Obtained
Minimum Image Size (Km).....ovevess 000 5000
Minimum Image Overlap (4).......... 20 20
Total Planet Coverage (%)..... cee.. 210 100
Solar Elevation Range (deg)........  9ay day1
Image Interval.....covvesnrnecsvins {2 min 1.64
Time for % Coverage (days)......... - 184 days
Coverage Interval......ievvevevess - =
Distribution.......c.es creeerseas,pelts,red global

spot, tropics

ORBIT ELEMENTS: Final Intermedirate
Eccentricity..civinievensacronneans .37715
Periapse Alt, (km). :.vevesrevseesss178,375
Apoapse Alt., (km)..ivvrvvvnveens...480,812

Inclination (deg)....cccvvveneennns 90
Ascending Node (deg).......eveev.v. 351.47
Arg, of Periapse (deg)....covevaues 329

SELECTION RATIONALE:

Even though the percentage coverage required 15 small
and restricted to specific areas whose location will depend
upon results of prior imaging, this orbit was selected so
that the entire planet surface could be covered in 1842 days.
This 1s the shortest time to obtain 100% .coverage of the
planet surface under the constraints that the capture AV

be less than 6.5 km/sec and the periapse radius be 3.5 Jupiter
radli,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous ImagesS........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period,.......covuvunnn R 4 Jupiter days
Measurement Alt. Range...... ...... 3.0 to 6.74Jupiter radii
Max, Measurement Arc (deg).....ccv0e 121 through 180 to -59°
Max. Sensor on Time.......... veeaes 27.8 hrs/orbit

No., of Impulses (AV)...ecievencerane 1

Capture AV (km/SeC)....ccvvevraones 6.38

Plane Change AV (km/seC)..cevvecses
Size Adjustment AV (km/sec)........ -
TOtal Av (kIH/SQC)-aoocunnncc-ooo.-- 6'38

MEASUREMENT ACHIEVEMENT:
1. geveral images of the same area might be imaged on any single
pass at intervals of< 2 min, instead of only ome/orbit.

2. Coverage time based on longitudinal image displacement,
3. The altitude range is slightly in excess of the limit h/h, = 2
used in previous selectioms.
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ORBIT SELECTION DATA SHEET NO., 176

Jupiter (1978) FAMILY NO. 13 ORBIT NO.10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 5,000 5,000
Minimum Image Overlap (%)....... 20 20
Total Planet Coverage (%)....... > 10 100
Solar Elevation Range (deg)..... day day 1
Image Interval...... ee s een < 2 min 2.05 daya
Time for % Coverage (days)...... - 230 days
Coverage Interval......... ceeae - -
Distribution..... e ... belts, red global
spot, tropics
ORBIT ELEMENTS: Final Intermediate
Eccentricity.....o00u. e eesess  .30989
Periapse Alt. (km)..... Cheeieaae 249,725
Apcapse Alt, (km)....cevuurennnn 538,083
Inclination (deg).......o... B T4
Ascending Node (deg).......... «. 351,47
Arg. of Periapse (deg).......... 326

SELECTION RATIONALE:

While the AV and coverage time are both larger for this
orbit than Data Sheet No. 175, the altitude ratio is within
a limit h/h, = 2. The altitudes themselves are, however,
higher than the previous selection. All in all, this is a
rather poor selection compared to Data Sheet No. 175.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1

Measurement Orbit Frequency..... every orbit

Orbit Period...e.eeeeierennnnns 5 Jupiter days
Measurement Alt, Range.«ss..s... & to 7.55 Jupiter radii
Max, Measuremeznit Arc (deg)...... 124 though 180 to -56
Max. Sensor on Time-:.ses.- +ses 32,6 hr/orbit

No. of Impulses (&V)....... A

Capture AV (km/sec)............. 6.435

Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec)..... -

Total AV (km/sec)...vvevveeunn. . 6.435

MEASUREMENT ACHIEVEMENT:
1. Several images of the same area might be imaged on any single
pass at intervals of <2 min, instead of only one/orbit.

2. Coverage time based on longitudinal image displacement.
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ORBIT SELECTION DATA SHEET NO., 177

Jupiter (1978) FAMILY NO. 14 ORBIT NO., 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......c.v... 000 5000
Minimum Image Overlap (%) .....eve.n 20 20
Total Planet Coverage (%) .......... > 10 100
Solar Elevation Range (deg)........ dayénight dayémnight .
Image Interval.......... e aenen vieo <2 min 1.64 days
Time for % Coverage (days)......... - 184 days
Coverage Interval..... .evvveee

belts,red global
spot, tropics

Distribution.....

LI BN L R R I I B I I O I ]

ORBIT ELEMENTS: Final Intermediate
Eccentricity..... e e et seee e 37715
Periapse Alt. (Km)...v.vevueneeesr. 178,375
Apoapse Alt, (km)....v vveveronas ,. 480,812
Inclination (deg).....cveveveennens 90
Ascending Node {(deg).......e00s.... 351.47
Arg. of Periapse (deg)....ccvvveuus 329

SELECTION RATIONALE:

Even though the percentage coverage required 1s small and
restricted to specific areas whose location will depend upon
results of prior imaging, this orbit was selected so that the
entire planet surface could be covered in 184 days. This is
the shortest time to obtain 100% coverage of the planet
under the constraints that the capture AV be less than 6.5
km/sec and the periapse radius be 3.5 Jupiter radii.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.,..v.... 1

Measurement Orbit Frequency........ every orbit

Orbit Period..... cvveeinniinnans 4 Jupiter days

Measurement Alt. Range.............. 2.5 ro 6.74 Jupiter radii
Max. Measurement Arc (deg)......... 360 3

Max. Sensor on Time cvvusvucueneeans 39.36 hrs/orbit

No. of Impulses (AV)....cvvvveesoosrs 1

Capture AV (km/sec).......... ceaaee 6.38

Plane Change AV (km/sec)......ec0ne -

Size Adjustment AV (km/sec)......ue -
Total AV (km/S€C) . vverisnaanieenens 6.38

MEASUREMENT ACHIEVEMENT:

1. The shortest time between images of the same area is equal
to one period or 1.64 days,
2. Coverage time based on longitudinal image displacement.

3. Continuous imaging on every orbit will definitely present
a data handling problem,
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ORBIT SELECTION DATA SHEET NO,
FAMILY NO, 14

Jupiter (1978)

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km).........
Minimum Image Overlap (%).......
Total Planet Coverage (%).......
Solar Elevation Range (deg).....
Tmage Interval........... Ceeeans
Time for % Coverage (days)......
Coverage Interval.....
Distribution.......

# 2 4 0 8 b s 8 b o

ORBIT ELEMENTS:
Eccentricity.vouuuerioninnannnnn
Periapse Alt, (km)......vvvun...
Apoapse Alt., (km)......ovvuvun .
Inclination (deg)....ecvuvven...
Ascending Node (deg)........... .
Arg, of Periapse (deg)....... cen

SELECTION RATIONALE:

178
ORBIT NO. 10

Required Obtained
5,000 5,000
20 20
> 10 100
day & night day & nigEt
< 2 min 2.05 dayg
- 230 days
belts, red global
spot, tropics
Final Intermediate
.30989
249,725
538,083
90
351.47
326

This selection demonstrates the penalties of minimizing

altitude variation.

Compared to Data Sheet No. 177 the h/h, =

2.7 instead of 2.2, the result of a lower eccentricity orbikt.
Yet the measurement altitudes themselves are larger, the
coverage time is longer (both these factors a result of keeping
AV < 6,5 kim/sec) and the capture AV is higher.

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period....
Measurement Alt. Range......c...
Max, Measurement Arc (deg)......

LR I R I B R B I I B R

Max, Sensor on Time:veeeverovans
No. of Impulses (&V)........ cees
Capture AV (km/sec)......... cene

Plane Change AV (km/sec¢)........
Size Adjustment AV (km/sec).....
Total AV (km/8€C) ... vcvvenvenss

MEA SUREMENT ACHIEVEMENT :

1

every orbit 3

5 Jupiter days

3.5 to 7.54 Jupiter radii
3603

49.20 hrs/orbit

1

6.435

6.435

1. The shortest time between coverages of the same area is equal to

onte orbit period or 2,05 days.

2, GCoverage time based on longitudinal image displacement,
3. Continuous imaging on every orbit will definitely present a data

handling problem.
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ORBIT SELECTION DATA SHEET NO, 179

Jupiter (1978) FAMILY NO., 15 ORBIT NO, 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)..... careean 5000 5000
Minimum Image Overlap (%)....vven.. 20 20
Total Planet Coverage (%).......... > 70 100
Solar Elevation Range (deg)..... v.. day&night day&night
Image Interval.......... res e renes - -
Time for % Coverage (days)......... - 322 days1
Coverage Interval........... cennees ph4/yr -
Distribution,........ et cloud belts, global
red spot
ORBIT ELEMENTS: Final Intermediate
Eccentricity.......i.vvuven. ceveae. 2206475
Periapse Alt., (km).......... e 356,750
Apoapse ALt., (Km)......vveevevana.. 065,059
Inclination {deg).....v.veemouunn ‘e 90
Ascending Node (deg).......vevvv... 331.47
Arg, of Periapse (deg)...vceevinans 322

SELECTION RATIONALE:

This orbit was selected because with if, 1t is possible to
image over the entire orbit so that both the light side and
dark sides of the planet can be covered. The required coverage
is obtained in 3227 days.

ORBIT/MEASUREMENT CHARACTERISTICS;:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period.........eo0v.uun. sreen 7 Jupiter days
Measurement Alt. Range.....oevveus- E to 9.33&up1ter radii
Max. Measurement Arc (deg)........ . 3602

Max. Sensor on Time...s.veusuasaass 68.89 hrs/orbit

No. of Impulses (AV)...ceveansonss . 1

Capture AV (km/sec).......uu. beeaen 6.22

Plane Change AV (km/secC)....cvssse.
Size Adjustment AV (km/sec)........ -
Total AV (km/sec)...viunvenn cevenes 6.22

MEASUREMENT ACHIEVEMENT:

1. Coverage time 1s based on longitudinal image displacement. If
images are displaced normal to the ground trace the required
coverage time 1s expected to decrease to ~/5 days

2, Continuous imaging on every orbit will definitely present a
data handling problem,
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ORBIT SELECTION DATA SHEET NO, 180

Jupiter (1978 FAMILY NO. 15 ORBIT NO. 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 5000 5000
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%).......... > 70 100
Solar Elevation Range (deg)........ day&night day&night
Image Interval....oevvevsnannnnsses - -
Time for % Coverage (days)......... - 230 days1
Coverage Interval........... cennea. palyr > 4fyr
Distribution......eveveeevseoees... Cloud belts, global

red spot
ORBIT ELEMENTS: Final Intermediate
ccentricity....vo00u e eesvratana 309

Periapse Alz. 47 PP 249,752
Apoapse Alt, (KI)....vivvevnenaass, 038,083
Inclination (deg)..... Saeecanassers 90
Ascending Node (deg).......0v0s. ee.  351.47
Arg, of Periapse (deg).....c.cuuv.ns 326

SELECTION RATIONALE:

This orbit was selected because it has the following
characteristics: 1) the rather low eccentricity allows imaging
over the entire orbit so that coverage is obtained both during
daytime and night. 2) in comparison to the orbit described on
the orbit selection data sheet immediately preceeding which
satisfies the same measurement specifications, this oxbit has
a slightly higher capture AV in return for shorter mission times
and lower measurement altitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguocus Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period .....ovvvnnenns svesnrne 5 Jupiter days
Measurement Alt. Range.......... aee 3.5:fo 7.54Jupiter radii
Max. Measurement Arc (deg)......... 360

Max. SensSor on Time .+.s.eswer-ssseee 49,20 hrs/orbit

No. of Impulses (AV)........ ceeseas 1

Capture AV (Km/8€C)....eieesnvseees 0.435
Plane Change AV (km/SeC)....cvssuss -
Size Adjustment AV (km/sec)........ -
Total AV (Km/SEC) euevrenevavaneease 0435

MEASUREMENT ACHIEVEMENT:

1. Based on longitudinal image displacement, Displacing the
image nmormal to the ground trace on consecutive orbits should
reduce the coverage Lime by approximately 50%.

2. Continuous imaging on every orbit will definitely present a
data handling problem.
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OREIT SELECTION DATA SHEET NO. 181

Jupiter (1978) FAMILY NO. 16 ORBIT NO. 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km)......... 5,000 5,000
Minimum Image Overlap (%) ...... 20 20
Total Planet Coverage (%)....... > 70 100
Solar Elevation Range (deg)..... night night 1
Image Interval. et Aeaaaaean < 1 hr 2.87 dags
Time for % Coverage (days) ...... - 75 days
Coverage Interval............... > 4/yr -
Distribution.............. ceeea polar regions global
ORBIT ELEMENTS: Final Intermediate
Eccentricity,.......... feaeiiaa. 26475
Periapse ALt., (km).......cc.u... 356,750
Apoapse ALt, (km),........... «.. 665,059
Inclination (deg)...... veevene.. 90
Ascending Node (deg)........... . 351.47
Arg. of Periapse (deg).......... 322

SELECTION RATIONALE:

A small eccentricity orbit is chosen to minimize altitude
variations over a maximum measurement arc of 180°, An
inclination of 90° assures complete latitude coverage. During
one complete measurement pass (180° including periapse) the
planet rotateser 5 times beneath the spacecraft resultlng in
a "longitude'" ground trace, The subsequent orbit is displaced
normal to this ground trace by 4000 km giving 207 image
overlap,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguocus Images..... 1

Measurement Orbit Frequency..... every orbit 3
Orbit Period, .. .....' '’ eeunnn 7 Jupiter days
Measurement Alt. Range R, 5 to 8.06 Jupiter radii
Max, Measurement Arc (deg) .. =52 to 128

Max. Sensor on Time............. 25.3 hours/orbit
No. of Impulses (AV) .. cee 1

Capture AV (km/sec). ce... 6,22

Plane Change AV (km/sec) ceee

Size Adjustment AV (km/sec) .

Total AV (km/sec).. R .

MEASUREMENT ACHIEVEMENT:

1. The shortest time between coverages of the same area is equal
to one orbit period or 2,87 days.

2. Coverage time a1s based on image displacement normal to the ground
trace. An early estimate of coverage time based on longitudinal
image displacement resulted in a much larger value of~322 days.

3. The orbit period should be shortened by ~20 min. to achieve
"normal'' image displacement.
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ORBIT SELECTION DATA SHEET NO. 182

Jupiter (1978)

GROUP MEASUREMENT SPECIFICATIONS:

FAMILY NO. 16

Minimum Image Size (km).........
Minimum Image Overlap (%).....
Total Planet Coverage (%).......
Solar Elevation Range (deg).....
Image Interval.........covvvunnn
Time for % Coverage (days)......
Coverage Interval............ vo
Distribution......i.eeeivriveereas

ORBIT ELEMENTS:

Eccentricity...ovenvininnnverans
Periapse Alt, (km)....c.vevuunn .
Apoapse Alt, (km)..eoiiiennnn, .-
Inclination (deg)...vevveveeeune
Ascending Node (deg)....evevuven

Arg. of Periapse (deg)..........

SELECTION RATIONALE:

This orbit was selected because in comparison to the orbit
described on the orbit selection data sheet immediately pre-
ceeding which satisfies the same measurement specifications, this
orbit has a slightly higher capture AV in return for shorter
mission times and lower measurement altitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images.....
Measurement Orbit Frequency.....
Orbit Period............ reeaes s

Measurement Alt., Range....cvvue..
Max. Measurement Arc (deg)......

Max., Sensor on Time....veovseeane
No. of Impulses (AV)...cecevunennn
Capture AV (km/sec)........... .
Plane Change AV (km/sec)........
Size Adjustment AV (km/sec).....
Total AV (km/sec)........ e

MEASUREMENT ACHIEVEMENT:
The shortest time between images of the same area is equal

1.
2.

to one orbit period or 2.05 days.

ORBIT NO. 10

Required Obtained
5,000 5,000
20 20
> 70 100
night night 1
< 1 hr 2.05 day&
- 230 days
> Z]./yr -
polar regions  global
Final Intermediate
.30989
249,750
665,059
20
351.47
326

every orbit

5 Jupiter days

3.5 to 6.2 Jupiter radii
-56 to 124

16.6 hours/orbit

1

6.435

6.435

230 days coverage time is based on longitudinal image displacement.
In comparing this with Data Sheet No., 162, the original coverage

time of 322 days should be used for the latter.

It is expected that

the 230 day coverage time could be reduced by more than 50% if
contiguous images are displaced normal to the ground trace,
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ORBIT SELECTION DATA SHEET NO, 183

Jupiter (1978)

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km)......oc...
Minimum Image Overlap (%)....
Total Planet Coverage (%)......
Solar Elevation Range (deg)
Image Interval..........5¢00sss
Time for % Coverage (days).........
Coverage Interval.......canvvansnes
Distribution

........

LI A L

ORBIT ELEMENTS:
Ececentricity....iivvvenns teaee
Periapse Alt. crseeaa
Apoapse Alt, (km).......00un “os
Inclination (deg).......ceuues Cesea
Ascending Node (deg)....vivncvrnen,

Arg. of Periapse (deg)....c.vovuuns
SELECTION RATIONALE:

FAMILY NO. 17

ORBIT NO, 11
Required Obtained
1,500 1,500
20 20
> 10 1001
- night 2
< 1 day 2.87 days
cloud belts, global
red spot
Final Intermediate
26475
356,750
665,059
90
351.47
322

Because the desired percentage coverage 1is small and its
location 1s not known until results of prior measurements
are available, the final orbit selected 1s arrived at by a
small change 1n the period of an intermediate orbit which 1s
similar to the final orbait but which has a lapse rate of

about 20° per orbit.

This adjustment is made when the area

of interest 1s 1n the correct position relative to the orbit.
The 90° inclination 1s chosen to maximize latitude coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........
Measurement Orbit Frequency........
Orbit Period ... -..ocviiaan. e
Measurement Alt. Range ..... wsrraaas
Max. Measurement Arc (deg).........
Max. Sensor on Time <+ +oruenvene. .
No. of Impulses (AV)........ cernrena
Capture AV (km/sec)....... Cesereaas

Plane Change AV (km/SeC)...cevsrass
Size Adjustment AV (km/sec)........

every orbit
7 Jupiter days
5 to 8.06 Jupiter radii
-52 to 128
25.32hrs/orbit

6.218

+ small amount

Total AV (Km/S€C).vvueercraaannssss 0 218+
MEASUREMENT ACHIEVEMENT:
1. Using this orbit, 100% coverage of the planet surface could

be obtained in 1076 days based upon longitudinal image displace-

ment.

If image displacement normal to the ground trace is

considered, the coverage can be obtained in a shorter amount

of time.

2. The shortest time between coverages of the same area is equal

to one orbit period of 2.87 days.
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ORBIT SELECTION DATA SHEET NO, 184

Jupiter {(1978) FAMILY NO. 17 ORBIT NO. 10

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 1,500 1,500
Minimum Image Overlap (%)......... . 20 20
Total Planet Coverage (%).......... > 10 100
Solar Elevation Range {deg)........ - night
Image Interval.....vvevesnverases.. < 1 day 2.05 daysl
Time for 7% Coverage (days)......... - 769 days2
Coverage Interval.....oveveevereans - once{769 days
Distribution......... e esar e cloud belts, global

red spot

ORBIT ELEMENTS: Final Intermediate
Eccentricity....ivvvieiiiinirnnne. . 30989
Periapse ALt., (Km).:2cecevenvseanes 249,725
Apoapse A]—tl (m)..lb.ﬁ.'.."...... 538’083
Inclination (deg)......iviviveernsn 90
Ascending Node (deg)...... ceiesaaas 351.47
Arg. of Periapse (deg)............. 326

SELECTION RATIONALE;

Because the percentage of the planet to be imaged is
small and because it depends upon prior measurements, an
initial orbit is selected which is very similar to the
final orbit but which differs from the final orbit in
having a larger lapse rate, say 20°/orbit. 1In this way
it 1s possible to get to the area of interest quickly and
then to change the lapse rate to the desired rate.
Imaging can be done over the entire orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period ........civvs vu. veseesse 5 Jupiter days

Measurement Alt. Range ............. 3.5 to 7.54 Jupiter radii
Max. Measurement Arc (deg)......... =56 to 124

Max. Sensor on Time «+svvvsnnreessn . 16.6 hrs/orbit

No. of Impulses (AV)....evveuen cons 2

Capture AV (km/sec)....ccvvvivreess  6.43
Plane Change AV (km/SeC).veesivseans -

Size Adjustment AV (km/sec)........ + small amount
Total AV (km/8e€C) . v.erervsnsceanese 06.43 4

MEASUREMENT ACHIEVEMENT:

1, The shortest time between coverages of the same area is
equal to one orbit period or 2.05 days.
2, The amount of time required for obtaining the percentage

coverage is based upon longitudinal image displacement. 1If

displacement normal to the ground trace is considered, the
coverage can be obtained in a shorter amount of time.
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ORBIT SELECTION DATA SHEET NO. 185

Jupiter (1978) FAMILY NO. 18 ORBIT NO. 11
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)......... 1,500 1,500
Minimum Image Overlap (%) ...... 26 20
Total Planet Coverage (%)....... >3 100
Solar Elevation Range (deg)..... day day
Image Interval............... oo - 2,87 days
Time for % Coverage (days) - -
Coverage Interval........vcvouus. > 4/yr about 4/yr
Distribution......cvveiiuenennn. random global
ORBIT ELEMENTS- Final Intermediate
Eccentricity....... Cesas s .26475
Periapse Alt. (km)........... .. 356,750
Apoapse Alt, (km)..........vu.n. 665,059
Inclination (deg)....cvvvvunnnn 90
Ascending Node (deg)............ 351.47
Arg of Periapse (deg)........ . 322

SELECTION RATIONALE:

Because the desired percentage coverage is small and its
location is not known until results of prior measurements
are available, the final orbit selected is arrived at by a
small change in the period of an intermediate orbit which is
similar to the final orbit but which has a lapse rate of
about 20° per orbit. This adjustment is made when the area
of interest is in the correct position relative to the orbit.
The 90° inclination is chosen to maximize latitude coverage.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images..... 1
Measurement Orbit Frequency..... every orbit
Orbit Period........ teessenesses 7 Jupiter days

Measurement Alt, Range.......... 5253 to 9.32 Jupiter radii
Max. Measurement Arc (deg)...... -

Max, Sensor on Time..e.ovraceen. 43.6 hrs/orbit
No. of Impulses (AV)............

Capture AV (km/sec)........vu.c.n 6.218

Plane Change AV (km/sec)........ -

Size Adjustment AV (km/sec) 4+ small amount
Total AV (km/sec)......... +'... 6.218+

MEASUREMENT ACHIEVEMENT:

1.

The amount of time required for obtaining the percentage
coverage is based upon longitudinal image displacement. TIf
displacement normal to the ground trace is considered, the
coverage can be obtained in a shorter amount of time.

The range of true anomalies for daylight coverage is -180°
to -52° and 128° to 180°.
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ORBIT SELECTION DATA SHEET NO. 186

Jupiter (1978 FAMILY NO. 18 ORBIT NO, 10
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 1,500 1,500
Minimum Image Overlap (%) ....c.0v.. 20 20
Total Planet Coverage (%)....... ve. =3 100
Solar Elevation Range (deg)..... . o day day
Image Interval.:--oannol)ccoooooaa- - 2.05 days
Time for % Coverage (days)......... - - 1
Coverage Interval.......eoveeenssa. > 4fyr > 4fyr
Daistribution.,......... et seeneanan random global
ORBIT ELEMENTS: Final Intermediate
Eccentricity..ivieeerereiannronnnen .30989
Periapse Alt., (km).:.vsuevssns eeess 249,725
Apoapse Alt, (km)..... vs000seses.. 538,083
Inclination (deg)....covvivvennnns . 90
Ascending Node (deg)....... e .o 351.47
Arg, of Periapse (deg)..... ... .0 326

SELECTION RATIONALE:

Because the percentage of the planet to be imaged is
small and because 1t depends upon prior measurements, an
initial orbit is selected which is very similar to the
final orbit but which differs from the final orbit in
having a larger lapse rate, say 20°/orbit. 1In this way
it 1s possible to get to the area of interest quickly and
then to change the lapse rate to the desired rate.
Imaging can be done over the entire orbit,.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1
Measurement Orbit Frequency........ every orbit
Orbit Period.. ...... e ennnn 5 Jupiter days
Measurement Alt. Range........... 4,08 . to 7.54 Jupiter radia
Max. Measurement Arc (deg).....eo.. -2

Max. Sensor on Time................ 32.6 hrs/orbit
No. of Impulses (AV)..veovansnne ea 1

Capture AV (km/sec)....... cirreiaes  B.43

Plane Change AV (km/sec).....voeueve -

Size Adjustment AV (km/sec)........ + small amount
Total AV (km/88C) s.evsessenssesssas 6,43+

MEASUREMENT ACHIEVEMENT:

1. The amount of time required for obtaining the percentage
coverage is based upon longitudinal image displacement, If
displacement normal to the ground trace is considered, the
coverage can be obtained in a shorter amount of time.

2. The range of .true anomalies for daylight coverage is -~180°
to -56° and 124° to 180°.
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ORBIT SELECTION DATA SHEET NO, 187

Jupiter (1978 FAMILY NO. 19

GROUP MEASUREMENT SPECIFICATIONS:
Minimum Image Size (km).....e00eene
Minimum Image Overlap (%) .....c0...
Total Planet Coverage (%) ...vveieen
Solar Elevation Range (deg)........
Image Interval.......... seesavirrne
Time for % Coverage (days)..
Coverage Interval....
Distribution......veuvvuss

---------

ORBLIT ELEMENTS:

Eccentricity.....
Periapse Alt. (km).....
Apoapse Alt., (km)......
Inclination (deg)..........
Ascending Node (deg).......

Arg. of Periapse (deg)

--------
ooooo
--------

4 4

LR I I A

SELECTION RATIONALE:

ORBIT NO, 1
Required Obtained
1,000 1,000
20 20
. > 70 501
- day and night
- 1.64 days
<1l da 922 days2
. > 10/yr once/922 days?
red spot, ~-30° to 30° lat.
tropics
Final Intermediate
. 37715
178,375
480,812
30
357.8
326

Because the areas of interest are the red spot and the

tropics an orbit having 30° inclination was selected.

The

period of the orbit was selected so that the lapse rate from

one orbit to the next is 0.67° (this

1s the lapse rate

required by the image size, percent overlap combination)
when the regression of the ascending node is taken into

account,

ORBIT/MEASUREMENT CHARACTERISTICS:
Orbits to Contiguous Images........
Measurement Orbit Frequency...
Orbit Period

T N A B A A R

Max., Measurement Arc (deg).........

1
every orbit

. &4 Jupiter days

2.5 to 4.98 Jupiter radii
-121 to 121

Max. Sensor on Time ......... cerens 17.2 hrs/orbit
No. of Impulses (AV)...oievcecnrnns 1
Capture AV (km/seC).....ceceseevees 6.38
Plane Change AV (km/seC)....ceesanes -
Size Adjustment AV (km/sec)........ -
Total AV (km/sec)....seveseaceesses 6.38
MEASUREMENT ACHIEVEMENT:
1. The areas of interest (tropics and red spot) compose
approximately 50% of the planet surface.
2. To obtain complete longitudinal coverage of the planet

using this orbit, 922 days are required. when obtaining the de-
sired percentage overlap is based upon longitudinal image dis-

placement.

Displacing the image normal to the ground trace on

consecutive orbits would reduce the time required for coverage.
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ORBIT SELECTION DATA SHEET NO, 188

Jupiter (1978) FAMILY NO. 19 ORBIT NO, 2
GROUP MEASUREMENT SPECLIFICATIONS: Required Obtained
Minimum Image Size (km)...... vesses 1,000 1,000
Minimum Image Overlap (%) ..seevesan 20 20
Total Planet Coverage (%).evvevevea > 70 98.3
Solar Elevation Range (deg)........ - day and night
Image Interval.. ceviuvisoservasnras - 2,05 dayi
Time for % Coverage (davs)....,.... < 1l day 1153 days
Coverage Interval........ .. ... vaees = 10/yr once/1153 daysl
Distribution....vtceeeeversavsnna., red spot, =-90° to 75° lat.
tropics
ORBIT ELEMENTS: Final Intermediate
Eccentriclty.vssvienivsnsrsornassss 46324
Periapse Alt., (km)........ veesaasss 178,375
Apoapse Alt, (Km)....ovsvveaessoass 609,433
Inclination (deg).....vervvueurnss . g0
Ascending Node (deg)...... veseserss 351,47
Arg., of Periapse (deg)..... Ciheeaen 329

SELECTION RATIONALE:

This orbit was selected because it has the lowest capture
AV of orbits having periapse radius 2 3.5 Jupiter radil and an
orbit period equal to an integral number of Jupiter rotation
peri1ods. The periapse lies at the southern extremity of the
south tropical region so that the red spot and the tropical
regions can be i1maged at fairly low altitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Perrod.....oovviincnnannns 5 Jupiter days .
Measurement Alt. Range ....... cevas 2.5 to 4.87 Jupiter radii
Max. Measurement Arc (deg)......... =106 to 106

Max. Sensor on Time...vev.evevneenns 14,2 hrs/orbit

No., of Impulses (AV)...ceevevevse . 1

Capture AV (km/SeC)......eo0raeeass D.561

Plane Change AV (km/S€C).uievsraons
Size Adjustment AV (km/sec)........ -
Total AV (km/sec)--au-a.uou-c-cn;o- 5'561

MEASUREMENT ACHIEVEMENT:

1. The time required to obtain complete longitudinal coverage
of the planet is equal to 1153 days when the desired percentage
overlap is based upon longitudinal image displacement. Dis-
placing the image normal to the ground trace on consecutive
orbits would reduce the time required for coverage,
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ORBIT SELECTION DATA SHEET NO, 189

Jupiter (1978) FAMILY NO. 20 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 1,000 1,000
Minimum Image Overlap (%).......... 20 20
Total Planet Coverage (%) .......... > 10 100
Solar Elevation Range (deg)........ - day and night
Image Interval.......... seewseeanas < 1 day 1.64 days
Time for 7% Coverage (days)....... . - -
Coverage Interval........... reeiene - -
Distribution........... G erieeaeiaan cloud belts, global

red spot

ORBIT ELEMENTS: Final Intermediate
Eccentricity..... ot iiiienennsnne .37715
Periapse Alt., (km)......... cesenaes 178.375
Apoapse Alt, (km)....... D 480.812
Inclination (deg).... «..ivecuunn.. >790
Ascending Node (deg)... ......... v 351.47
Arg, of Periapse (deg)............ . 329

SELECTION RATIONALE: -

For this measurement specification, the total percent
of the planet to be covered is small and the areas of
1nterest depend upon prior measurements  For this reason,
an intermediate orbit, quite similar to the final orbit
except that 1t has a much bigger lapse rate, say 20°/orbuit,
is selected. This orbit 1s used to get the areas of interest
into proper position quickly. At that time a small change

in the orbit period 1s made to obtain the orbit described
above

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequencv........ every Orbit

Orbit Period.....oeviiennmerannanns 4 Jupiter days .
Measurement Alt. Range ......... ... 2.52to 6.74 Jupiter radii
Max. Measurement Arc (deg).......... 360 )

Max. Sensor on Time ....cccenvruroes 39.36 hrs/orbit

No. of Impulses (AV).....c.iveivsen 2

Capture AV (km/sec)....... b e . 6.38

Plane Change AV (km/sec).....oecve. -

Size Adjustment AV (km/sec)...... .o + small amount

Total AV (km/sec)....... vesieesaees 6,38+

MEASUREMENT ACHIEVEMENT:

1.

The shortest time between coverages of the same area is
equal to one orbit period of 1.64 days.

Continuous imaging on every orbit will definitely present a
data handling problem.
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ORBIT SELECTION DATA SHEET NO. 190

Jupiter (1978) FAMILY NO. 21 ORBIT NO, .

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (km)............ 1,000 1,000
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%)....eve0.. > 10 100
Solar Elevation Range (deg)........ - day and night
Image INCETVAL..eeeenvnrsnresessses < 15 min 1.64 dayslt
Time for % Coverage (days)......... - -
Coverage Interval.......evvavuneses = 4fyr > bfyr
Distribution.... i iivrceenn +esss.cloud belts, global

red spot

ORBIT ELEMENTS: Final Intermediate
Eccentricity.... .. ... vesaserenneaes 37715
Periapse Alt. (km)........ cerens ... 178,375
Apoapse Alt., (km)......... eerasanes 480,812
Inclination (deg)......... seoe e 90
Ascending Node (deg).....ceesess0.. 351.47
Arg, of Periapse (deg).....ccevueas 329

SELECTION RATIONALE:
For this measurement specification,

the total percent

of the planet to be covered is small and the areas of

interest depend upon prior measurements.
an intermediate orbit, quite similar to

For this reason
the final orbit

except that it has a much bigger lapse rate, say 20°/orbit,

is selected, This orbit is used to get
interest into proper position quickly.

the areas of
At that time a

small change in the orbit period is made to obtain the

orbit described above,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1 .
Measurement Orbit Frequency........ every orbit
Orbit Period-ccooa---oo ----- (N 4Jupiter daS

Measurement Alt. Range

------------

2.5 to 6.74 Jupiter radil

Max. Measurement Arc (deg)......... 3602

Max., Sensor on Time, ., ..vevseeveaes. 39.
NO. Of ImPLIlSes (Av)olocc'lll.!"ll
Capture AV (km/8€C)....svvvsrensess b

Plane Change AV (km/secC)....cesvesn
Size Adjustment AV (km/sec)......e.

36 hrs/orbit
2
38

+ small amount

TOtal Av (km/SeC).--.e.-....a-..--- 6'38+
MEASUREMENT ACHIEVEMENT:
1. . The shortest time between coverages of the same area is equal
to one orbit period or 1.64 days.
2. Continuous imaging on every orbit will definitely present a

data handling problem,
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ORBIT SELECTION DATA SHEET NO, 191

Jupiter (1978) FAMILY NO. 22 ORBIT NO, 1

GROUP MEASUREMENT SPECIFICATIONS;: Required Obtained
Minimum Image Size (Km)........0... 1,000 1,000
Minimum Image Overlap (%) .......... 20 20
Total Planet Coverage (%).......... ~ 10 100
Solar Elevation Range (deg)........ day day 1
Image Interval.......... sreseeneres <15 min 1.64 days
Time for % Coverage (days)......... - ~
Coverage Interval....... Cieeees cee. > bfyr > 4fyr
D1stribution, .veesssseeesnssesaass. cloud belts, global

red spot

ORBIT ELEMENTS: Final Intermediate
Eccentricity..vvvinivereserasnsese. 37715
Periapse Alt. (km)......e0vvvuieess 178,375
Apoapse Alt, (km)..iivserrnnes vees. 480,812
Inclination (deg)...iveveicvnsrannn 90
Ascending Node (deg)..... ceeeenas «.  351.47
Arg, of Periapse (deg)....cevuenas . 329

SELECTION RATIONALE:

For this measurement specification, the total percent
of the planet to be covered is small and the areas of
interest depend upon prior measurements. For this reason,
an intermediate orbit, quite similar to the final orbit
except that 1t has a much bigger lapse rate, say 20°/orbit,
is selected. This orbit i1s used to get the areas of interest
into proper position quickly. At that time a small change

in the orbit period is made to obtain the orbit described
above,

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period.,.....cvvvenune eeeeess 4 Jupiter days .
Measurement AlEt. Rang%é.,s,, ,,,,, - 3.02to 6.74 Jupiter radii
Max. Measurement Arc CB) e evassnse -

Max. Sensor on Time.....%..' ...... .. 27.8 hrs/orbit

No. of Impulses (AV)...covverscenne 2

Capture AV (km/sSec)....evceensseess 6.38
Plane Change AV (km/sec)......ecev. -

Size Adjustment AV (km/sec)........ + small amount
Total AV (km/SeC)...vsuvesanseseass 6,38+

MEASUREMENT ACHIEVEMENT:

1. The shortest time between coverages of the same area 1s equal
to one orbit period or 1.64 Earth days.

2., The range of true anomaly for daylight coverage is -180° to
-59° and 121° to 180°.
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ORBIT SELECTION DATA SHEET NO, 192

Jupiter (1979 FAMILY NO. 23 ORBIT NO. 1

GROUP MEASUREMENT SPECIFICATIONS: Required Obtained .
Minimum Image Size (km)............ 1,000 1,000
Minimum Image Overlap (%) ....eeunon 20 20
Total Planet Coverage (%)........ .. - 10 100
Solar Elevation Range (deg).....,..day and night day and night
Image Interval...... vessaeserseeses <15 min 1.64 days
Time for % Coverage (days)....... . - -
Coverage Interval...... tereercons e > bfyr > 4fyr
Distribution......... tieeesensesss.cloud belts, global

red spot

ORBIT ELEMENTS: Final Intermediate
Eccentricity...oveecinvntocenscnnsn .37715
Periapse Alt. (km).,..ovvvievoaes .. 178,375
Apoapse Alt, (KM} ...vvsvseornonns .. 480,812
Inclination (deg)....ccvvveennnn . 90
Ascending Node (deg).....cee0vn.. .. 351.47
Arg. of Periapse (deg).......ceuiuuv. 329

SELECTION RATIONALE:

For this measurement specification, the total percent
of the planet to be covered is small and the areas of
1nterest depend upon prior measurements. For this reason,
an intermediate orbit, quite similar to the final orbit
except that it has a much bigger lapse rate, say 20°/orbit,
is selected. This orbit is used to get the areas of interest
into proper position quickly. At that time a small change
in the orbit period 1s made to obtain the orbit described
above.

ORBIT/MEASUREMENT CHARACTERISTIGCS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period ..eevvervirmscnannanns v+ 4 Jupiter days .
Measurement ALt., Range....c....veu.e Z.E to 6.74 Jupiter radiil
Max. Measurement Arc (deg)...... oo 360

Max. SensSor on Time eeeeesseescea.ss 39.36 hrs/orbit

No. of Impulses (AV)...cvvennrevass 2

Capture AV (km/S8€C)....cvssuesnvass 6.38

Plane Change AV (km/SeC).siuvenrnen -

Size Adjustment AV (km/sec)........ + small amount
Total AV (km/S€C).ivuvussvssavecons 6,38+

MEASUREMENT ACHIEVEMENT:

1.

2.

The shortest time between coverages of the same area is equal
to one orbit period or 1.64 days.

Continuous imaging on every orbit will definitely present a
data handling problem.
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ORBIT SELECTION DATA SHEET NO., 193

Jupiter (1978) FAMILY NO. 24 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)..v'esuronnn 300 300
Minimum Image Overlap (%)......... . 20 20
Total Planet Coverage (%)...ve00... > 10 -1
Solar Elevation Range (deg)..... oo - . -
Image Interval....veeveesoneeonars. <2 min 1.64 days?
Time for % Coverage (days)....... - - -1
Goverage Interval....... ceeeoeneea. O X0/yr -
DiStrIbULLON. e vt rsnernrananenss - global
ORBIT ELEMENTS: Final Intermediate
Fccentricity.oiiiiescvvnvncorenenas .37715
Periapse Alt. (km).,...c..00vsueees 178,375
Apoapse Alt, (km)......... ceeree ..+ 480,812
Inclination (deg)....vvvirvenrnnann 90
Ascending Node (deg).......c00nn.. v.  351.47
Arg. of Periapse (deg)...... Cereaas 329

SELECTION RATIONALE:

For these specifications the areas to be imaged compose
a small percentage of the planet surface and their location
depends upon results of prior measurements. The orbit
selected will be obtained from an initial orbit which is
simllar to the final orbit in all respects except that it
has a slightly different period and hence a large lapse
rate, say 20° per orbit, so that the areas of interest can
be reached fast. At that time a small change in the period
changes the lapse rate to the proper rate.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Periodi v ivevnivineenninnnnnss 4 Jupiter days
Measurement Alt, Range............. 2.5 to 5.00 Jupiter radii
Max. Measurement Arc (deg)......... =59 to 121
Max. Sensor on Time......... veeesar 11 6 hrs/orbit
No. of Impulses (AV)....ievunseneen 2

Capture AV (km/sec).......... cearss 6,38

Plane Change AV (km/sec)........... -

S1ze Adjustment AV (km/sec)........ + small amount
Total AV (Km/S€C) .veeeerraocisessas 6.38+

MEASUREMENT ACHIEVEMENT:

1,

The percent coverage and the time required to obtain this
coverage cannot be determined now because the size and location
of areas of interest is not known.

The shortest time between images of the same area is equal
to one orbit period or 1,64 days.
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ORBIT SELECTION DATA SHEET NO,. 194

Jupilter (1978) FAMILY NO., 25 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Kkm)...veovuvun. 3 3
Minimum Image Overlap (%) .eveseene. 20 20
Total Planet Coverage (%) ..c.veveees = 1 -1
Solar Elevation Range (deg)........ - -
Image Interval.......ceusesvnnarares - 1.64 %ays
Time for % Coverage (days)......... - -
Coverage Interval..... R Ceeeees >1/300 hr -
Distribution......... - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity..covineeirnavenonannns .37715
Periapse Alt, (km)......c... cvsenees 178,375
Apoapse Alt, (Km).susvsvrenreens. .. 480,812
Inclination (deg)....ccvvuverrvaceaes 90
Ascending Node (deg)....vevvvevssess  351.47
Arg. of Periapse (deg)....cceuve. . 329

SELECTION RATIONALE:

The final swath width desired is so small that the area
of interest is reached by an orbit similar to the final
orbit but having a large lapse rate. Then at the appropriate
time, a change is made to the desired orbit. Side by side
coverage occurs every 4 Jupiter days. Imaging may be done
over the entire orbit.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period.....esvveenessassrsese 4 Jupiter days »
Measurement Alt. Range..... ¢veeoavs 2,5 to 5.00 Jupiter radii
Max. Measurement Arc (deg)......... -59 to 121

Max. Sensor on Time..... veees vvsess 11.6 hrs/orbit

No. of Impulses (AV)...cveveenvross 2

Capture AV (km/Se€C).....cvavroranns 6.38

Plane Change AV (km/SeC).vevvsosans -

Size Adjustment AV (km/sec)........ + small amount

Total AV (km/SeC).vcesesrsnasnesees 6,38+

MEASUREMENT ACHIEVEMENT:

1. The percent coverage and the time required to obtain it
cannot be determined now because the size and location of
areas of interest is not known.
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ORBIT SELECTION DATA SHEET NO, 195
Jupiter (1978) FAMILY NO. 26 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Tmage Size (km)....... e 3 3
Minimum Image Overlap (%)...... chan 60 60
Total Planet Coverage (%) ......ee.n > 1 -1
Solar Elevation Range (deg)........ - -
Image Interval.......... se e s ne s ases - 1.64 days
Time for % Coverage (days)......... - -1
Coverage Interval..... Y ieeenes.. 71/300 hr T
Daistribution.....viveviirveneaneens - global
ORBIT ELEMENTS: Final Intermediate
Eccentricity.......covan ceasearren .37715
Periapse ALt. (km)....oieevovsecnes 178,375
Apoapse Alt, (km)...... crsaveaans .. 480,812
Inclination (deg)....... cresssrenes 90
Ascending Node (deg)...... veaeserss 351 47
Arg. of Periapse (deg).......co..v. 329

SELECTION RATIONALE:

The final swath width desired is so small that the area
of interest 1s reached by an orbit similar to the final orbit
but having a large lapse rate. Then at the appropriate time,

a change 1s made to the desired orbit.

Side by side coverage

occurs every & Jupiter days. Imaging may be done over the

entire orbit.

ORBIT/MEASUREMENT CHARAGTERISTICS:
Orbits to Contiguous Images........

1

Measurement Orbit Frequency........ every orbit

Orbit Period...... veiiievenenenoss 4
Measurement Alt. Range ............
Max. Measurement Arc (deg).........
Max. Sensor on Time---ccvsveraersss
No. of Impulses (AV)..cocuvvonreonns
Capture AV (km/SeC)....ccevosevvoss
Plane Change AV (km/sec)...........
Size Adjustment AV (km/sec)........

Total AV (km/S€C).iveviroaaansosoen
MEASUREMENT ACHIEVEMENT:
1. The percentage coverage and the time ¢

Jupiter days
2.5 to 5,00 Jupiter radix
<59 to 121
11.6 hrs/orbit
2
6 38

4+ gmall amount
6.38+

equired to obtain it

cannot be determined now because the size and location of

areas of interest is not known.
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ORBIT SELECTION DATA SHEET NO. 196

Jupiter (1978) FAMILY NoO. 27 ORBIT NO, 1
GROUP MEASUREMENT SPECIFICATIONS: Required Obtained
Minimum Image Size (Km)ciiveveeross 0.5 0.5
Minimum Image Overlap (%) ......euun 20 20
Total Planet Coverage (f)..ceeeeesee > 3 -1
Solar Elevation Range (deg)........ - -
Image Interval....iocovvserennnenns - 1.64 fays
Time for % Coverage (days)......... - -
Coverage Interval.......coivvunesss - -
DiStribution....-...-.............. - glObal
ORBIT ELEMENTS: Final Intermediate
Eccentricity....v.vvovvvennens cessan .37715
Periapse Alt. (RKm)....es0vevvseues 178,375
Apoapse Alt, (km)........ ceseeneees 480,812
Inclination (deg)....ecevvvune creaen 90
Ascending Node (deg).......... seess  351.47
Arg. of Periapse (deg)....civevuuns 329

SELECTION RATIONALE:

This final orbit is obtained from an intermediate orbit
which is similar to the final orbit but which has a large
lapse rate so that the areas of interest will rotate into
position quickly. At the appropriate time, a change is
made in the orbit period so that the period becomes almost
identical to 4 Jupiter revolution periods. In this way
successive images lie almost on top of each other. Imaging
can be done over all latitudes.

ORBIT/MEASUREMENT CHARACTERISTICS:

Orbits to Contiguous Images........ 1

Measurement Orbit Frequency........ every orbit

Orbit Period cvevvreeeennerunenanns .. 4 Jupiter days

Measurement Alt. Range..... ceraan 2.5 to 5.00 Jupiter radii
Max. Measurement Arc (deg)......... ~59 to 121

Max. Sensor on Timeeeeccoseeeeerss. 11.6 hrs/orbit

No. of Impulses (AV)..vevvevveeeans 2

Capture AV (Km/8€C).v.esveossssoess ©0.38

Plane Change AV (Kkm/S@C)....v0ceovs -

Size Adjustment AV (km/sec)........ + small amount
Total AV (km/SEC)..........a.-.-... 6'38+

MEASUREMENT ACHIEVEMENT:

1. The percent coverage obtained and the time required to
obtain it cannot be determined at this time because the
size and location of areas of interest is not known.
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