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VOLUME V

SUPPORT REQUIREMENTS FOR PLANETARY

ORBITAL IMAGING

INTRODUCTION

This volume presents estimates of support requirements
for planetary orbital imaging experiments, These support’
requirements represent the demands imposed upon spacecraft
support subsystems by the experiment. That is, they describe
quantitatively the important interfaces between the experiment
subsystem and the remainder of the spacecraft, These require-
ments depend upon the purpose of the expériment, the design
details of the imaging sensor system used to gerfcfm the
experiment, and the orbit from which the experiment is performed.
These influencing factors have been discussed in other volumes
of this report series. Companion volumes to this document ares

Volume I~ Technical Summary

Volume II- Definition of Scientific Objectives
Volume III- Orbit Selection and Definition
Volume IV- Imager Sensor System Scaling Laws

The purpose of this study has been to identify the
requirements imposed upon spacecraft subsystems by the use of
orbital imaging systems in unmanned planetary exploration.

Those requirements are presented in this volume. Attention

has been focused upon the 1975-1995 epoch and the planets

Mars, Venus, Mercury, and Jupiter, Meaningful experiment
support requirements must be based upon an appreciation of those
bits of scientific knowledge which can be usefully acquired by,
imaging systems in planetary orbit, Volume II of this series



examines those planetary phenomena which can be observed by
 remote .sensing techniques, and identifies those cases in

which orbital imagery can be expected to contribute materially
to an understanding of the planets and their history. Scienti-
fic Requirements for orbital imagery have been distilled into
a table of image specifications presented in Volume I and
reproduced here in Table 1 for the convenience of the reader.
These specifications set forth, for each planetary phenomenon,
the nature of the desired imagery in terms of ground resolution,
gréund area to be covered, planetary coverage, solar illumina-
tion, coverage repetition rate, etc, Table 1l provides nominal
values. for these image specifications., The nominal values

do not represent the flexibility of the scientific requirements.
Hence each nominal value is accompanied by a reference to a
"worth curve" appearing in Volume I. Each worth curve defines
the range over which the nominal value may be varied without

. appreciably degrading the scientific value of the measurement.
For example, imaging experiments for the determination of
surface elevations on the Moon should provide a nominal ground
resolution of five kilometers., Reference to worth curve A7
will show that ground resolutions up to twenty kilometers are
acceptable. The experiment support requirements presented

in this volume are based on values selected from the worth
curves, rather than the nominal values., That 1is, in each case,
the sensor system design and orbit selection for each experi-
ment has been based upon that value which would appear to
result in the least demanding support requirements without
seriously degrading the scientific value of the resulting
imagery. “In this sense, the experiment support requirements
given here are for "minimal'' experiments,

For each planet observable listed in Table 1, one or
more spacecraft orbits at each planet has been selected.
However, no orbits have been selected for lunar experiments
and no lunar experiment support requirements have been estimated.
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- This is because during the time period under study (1975-1995)
it is expected that actual lunar missions will utilize orbits :
whose selection is dominated by constraints arising from
operational, rather than purely scientific, considerations.
Orbit selection based on such criteria are beyond the scope
of this study. For unmanned planetary missions, orbits have
been selected for each imaging experiment by considering the
required values .of minimum image ground size, minimum image
overlap, extent and location of planetary coverage, solar
illumination, coverage time and image repetition time. These
selected orbits are defined in detail by orbit data sheets
contained in Volume III.

The sensor system scaling laws presented in Volume IV
have been used to estimate experiment support requirements.
These scaling laws relate the image specifications and the
orbital parameters to measurement achievement and sensor system
design. Because of the flexibility in imaging system design,
the experiment support requirements are not uniquely determined
by the image specifications and the orbital parameters, even
for a single type of imaging system. That is, it is usually
possible to perform tradeoffs between the support requirements,
such as trading power requirements for sensor system weight.
For this reason, the experiment support requirements presented
bhere are representative requirements, rather than definitive,

The support requirements for each conceptual experiment
are described on a data sheet in this volume. In most cases,
only those experiments deemed to be useful or very useful have
been investigated. Fach support requirement data sheet, in
addition to providing specific values of the support require-
ments, provides summary information pertaining to the orbit
selection, the image specifications, and the sensor system
design, All those experiments which can be usefully performeé
from the same orbit have been grouped into a family, the
family numbers appearing near the top of the data sheet. The




letters in the family number refer)to the first, second, or
possibly third orbit selected for that family. The imaging
on-time given on the data sheets is an estimate of the max-
imum amount of time the sensor system is in operation on a
single orbital pass. In many cases, the sensor system is
operated only every tenth orbit, for example, and hence the
reader is cautioned not to estimate the total amount of data
acquired per orbit by multiplying the data rate times the
imaging on-time.

The image specifications listed on the data sheets are
values derived from the appropriate worth curves, and hence
describe a minimal experiment, In some cases, the capability
of the sensor system greatly exceeds the minimal requirements,
and the ground resolution, for example, actually provided
by the sensor system de;ign exceeds that listed on the data
sheet as an image specification, If the sensor system design
provides imagery substantially differemt from that implied by
the image specifications, comments to this effect are made
on the support requirements data sheetl

The sensor system design is summarized on the data
-sheet by values for the important sensor system design vari-
ables. Sufficient information is provided that the sensor
system design can be reconstructed in detail by using the
gsensor system scaling laws. 1In some cases, different sensor
system designs have been provided for the same experiment.
Similar experiments are identified by comparing the image
.sPecificaticns and orbital parameters and by comments on the
support requirements data sheet.

Values for the experiment support requirements are
enclosed by the box on each data sheet. The type of support
requirements provided varies slightly from one type of sensor
system to the next. In estimating the data acquisition rate,
it has been assumed throughout the study that 64 shades of grey
are required in the resultant imagery, That is, the data ac-
quisition rate given is based on six binary bits per resolution



element., THE DATA RATE GIVEN ON EACH DATA SHEET IS THE MAXIMUM
RATE AT WHICH DATA MUST BE REMOVED FROM THE IMAGING SYSTEM TO
PREVENT ITS LOSS. NO DATA STORAGE CAPABILITY HAS BEEN ASCRIBED
TO IMAGING SYSTEMS OTHER THAN TELEVISION AND PHOTOGRAPHIC FILM
SYSTEMS. The reader is cautioned that the total data load
during a hypothetical mission CANNOT be accurately ascertained
by multiplying the given data rate by the length of the mission.
An UPPER LIMIT on the DATA LOAD PER ORBIT is provided by multi-
plying the data rate by the imaging on-time given on each data
sheet. Finally, comments pertaining to measurement achievement,
alternate sensor system designs, and alternate orbit selections
are provided on each data sheet, if appropriate. If no comment
is provided to the contrary, the experiment may be presumed to
satisfy the image specifications in every respect.

The following data sheets provide experiment support
requirements. They are grouped according to type of sensor
system in the order ultraviolet, visual, infrared, passive
microwave, and radar. Within each spectral region, the data
sheets are ordered by planets in the order Mars, Venus, Mercury,
and Jupiter. TFinally, within each spectral region-planet
combination, the data sheets are ordered by the type of
planetary observables in the same order as in Table I.
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ULTRAVIOLET SCANNING SYSTEMS



PLANET: Mars

PRECEDING PAGE BLANK NOT FILMED
*

OBSERVABLE: Global Cloud Coverage

Family No. la

DETECTOR: Photomultiplier

ORBIT:

IMAGE:

SCANNER:

Data Sheet Number......ciecceevscscss 1
Periapse/Apoapse Alt. (km)...........931/931
Inclination (deg)..vsvsseees Y i )
Imaging Altitude Range (km)....¢.....931
Imaging On-Time (min).....cvesvesceee 71

Minimum Image Width (km)..... areseess1000
Max. Ground Resolution (km).......... 20
Positional Accuracy (km).eeesewsarsees 50

Collector Diameter {cm)..... R N (R Vi
Aperture BEOP v eresvsvsssrsrnaanssssE/8
No. of Detectors......ec... O |
No. of Scanner FaceS,.eesevessssssses 1L
Scanner Rotation Rate (Cpm).sseecsasse 10

SUPPORT

REQUIREMENTS:

Field of View (deg)..viveserssreee:+.0.87 x 54
Pointing Accuracy (deg)...... veseanse3.1 '
System Volume (cu. £E.).eccevreseees0,04

Max. Roll/Yaw Rate (deg/secC)......:s.32
Operating Power (watts).....vsvsessadl

Data Rate (bits/sec)...vsvenvseraaasl30
System Weight (I1bS)..eiccisvrcnscacns 2.2

COMMENTS:

95% planetary doverage is achieved in 3 days, while 707%
in 1 day is desired.
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PLANET: Mars

OBSERVABLE: (Global Cloud Coverage
Family No. 16

DETECTOR: Photomultiplier

ORBIT: Data Sheet Number......veeeeesvessses 2
Periapse/Apoapse ALt. (km)........... 440/3473
Inclination (deg)..visvesescrsnsssess 20
Imaging Altitude Range (km).......... 440-2749
Imaging On-Time (WiN).vsevsoeervrsoes 52

IMAGE: Minimum Image Width km).....vs00v... 1000
Max. Ground Resolution (km).,...es... 20
Positional Accuracy (km)....sseree.es D0

SCANNER: Collector Diameter (Cm),ecsevssvonves L7
Aperture SEOP...vseeossnsvouvonscssass £/8
No, of DetectorS.icerservvenvssvecnanas L
No. of Scanner FaceS....cev.n. R |
Scanner Rotation Rate (rpm)...ev.u.s, 68

SUPPORT REQUIREMENTS:
Field of View (deg)iveeverrvosersses, 0.41 x 92
Pointing Accuracy (deg)seeeesvsrenars Lol
System Volume (CU, FE.)ivevservseness 0.04
Max. Roll/Yaw Rate (deg/sec)..... cos. 200
Operating Power (WabtsS)....eeesereues L
Data Rate (bits/sec)...vceveevssrse.. 6000
System Weight (Ibs)..ieieerrvinernnnes 2.2

COMMENTS:

. . This orbit provides only 587 planet coverage at the proper
illumination once every 6 days, while 707 coverage is desired in
one day twenty times per year.
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PLANET: -Mars

OBSERVABLE: (Cloud Formation
Family No. 9

DETECTOR: Photomultiplier

ORBIT: Data Sheet Number....eeoesseseesseeeey 15
Periapse/Apoapse Alt. (KM)..evovevese969
Inclination (deg).vevesvennconssnases 90
Imaging Altitude Range (km)..........969
Imaging On-Time (min).....ccevuevians 44

IMAGE: Minimum Image Width (km)...seevseeecs 600
Max, Ground Resolution (Km)..eeeeeees 3
Positional Accuracy (Km).eeveerereses 10

SCANNER: Collector Diameter (cm).....cceeeessel0
Aperture SEOP...vevererevernerecansef/8
No. of DetectorsS...vsveveseoaccsnsess 1
No. of Scanner FaceS...eeeeevsonevees 1
Scanner Rotation Rate (rpm)......sees 59

SUPPORT REQUIREMENTS:
Field of View (deg).iveevaesnnnareees 0.15 x 34
Pointing Accuracy (deg)ivevessvvsenes 1,2
System Volume (cu. fti)iveseeseessses 0,04
Max. Roll/Yaw Rate (deg/sec).vesesee. 180
Operating Power (Watts8).....eeuvsevesl
Data Rate (bits/sec)...vesesscrsssses 2200
System Weight (1bS).ivevssvorracasens 2,2

COMMENTS:

Nearly 5 min, rather than 1 min, 1s necessary to collect
data for a 600 x 600 km image. The same area may be imaged again
in 2.4 hours, rather than 15 min as desired,
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PLANET: vVenus

OBSERVABLE: (Global Cloud Coverage
Family No. 3a

DETECTOR: Photomultiplier

ORBIT: Data Sheet Number......eeeovesaaseess 89
Periapse/Apoapse Alt. (km)...........454/454
Tnclination (deg)..cevssvsscnnnsns eee 90
Imaging Altitude Range (km)..........454
Imaging On-Time (min).........0...... 48

IMAGE: Minimum Image Width (km).............1500
Max. Ground Resolution (km).......... 20

Positional Accuracy (Km)....oeeuun. .. 50
SCANNER: Collector Diameter (cm)........ veesss0.0L

Aperture StOp...sevave.n ceireeaaaas ..f/8

No. of DetectorS..cvesvecerronssnes e 1

No. of Scanner FaceS.,...ceeeesvvneeas L
Scanner Rotation Rate (rpm)......s0.. 70

SUPPORT REQUIREMENTS:
Field of View (deg)....... teeseirsese 0.7 x 112
Pointing Accuracy (deg).isieesseecsssb.3
System Volume (cu. ft.)..eivvseree....0.04
Max. Roll/Yaw Rate {(deg/sec).........210
Operating Power (watfsS)............ .l
Data Rate (bits/sec)...vveeeaoese ees23.5 % 10
System Weight (IbS).oisrercssreeesssa2 2

COMMENTS ;

Only 507 daylight planetary coverage can be achieved without
an orbit plane change. Only two coverages per year are obtained,
rather than ten; each coverage takes 120 days, rather than 1. A
solid-state detector could be used, with no cﬁange in the support
requirements.
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PLANET: Venus

OBSERVABLE: Global Cloud Coverage

Family No. 36

DETECTOR: Photomultiplier

ORBIT: Data Sheet Number......veceeeese 90
Periapse/Apoapse Alt, (km)....s000s0. 248/113,700
Inclination (deg)...vvveusrsannsesees 90
Imaging Altitude Range (km).evseersse 248-1297
Imaging On-Time (min)...cvovnvenress 19

IMAGE: Minimum Image Width (Rm).evevvsvssras 1500
Max. Ground Resolution (km).evsssre.. 20
Positional Accuracy (RM).eivveossroes 30

SCANNER: Collector Diameter (em)....esesesssss 0.22
Aperture SEOP..«.oevesessenscresersss £/8
No, of DetectorS.,eeeseescrarcrrrraes 1
No, of Scanner FacesS,..sseevensrrrses 1
Scanner Rotation Rate (rpm)eessscsees 250

SUPPORT REQUIREMENTS:

Field of View (deg).sseererarvasrrsa, 0.35 x 129
Pointing Accuracy (deg)ececevoosassss 202
System Volume {cu., fE.)ieeseesssersse 0.04
Max. Roll/Yaw Rate (deg/sec)esviieses. 770
Operating Power (Watts).....oeoeueses L 4
Data Rate (bits/SeC)..sveesvececensss 2.0 %10
System Weiéht (IDS) eeeuvervosneossnns 202
COMMENTS:

Since imaging is not performed at all altitudes along the
orbit, only 387 planetary daylight coverage can be obtained,
days. A detector response time of 0.1 msec is
required, eliminating consideration of solid-state detectors(whic¢h
would result in essentially the same support requirements anyway).
Required angular resolution is controlled by effects of planetary

requiring 243

curvature when imaging at periapse.



PIANET: .Venus

OBSERVABLE: Cloud Formation

Family No. 9a

DETECTOR: Photomultiplier

ORBIT:

IMAGE :

SCANNER :

Data Sheet Number....seeeeecesvosssaal0l
Periapse/Apoapse Alt. (RM) o s vveeeess 8654 /454
Inclination (deg)..cevvvevenesnaseess 90
Imaging Altitude Range (km)..........454
Imaging On-Time (min).......... ceveees 48

Minimum Image Width (km).............000
Max. Cround Resolution (km),......00. 3
Positional Accuracy (Km).....e0es0000 10

Collector Diameter {(Cm)....c.esae0.+.0,3
Aperture SLOD...eevsvesonsssonns eeea o £/70
No. of DetectorS.ceiciesseseessossess L
No. of Scanner FaceS....eeseeusss eess 1
Scanner Rotation Rate (rpm)..........200

SUPPORT

REQUIREMENTS:

Field of View (deg)..ccveeeresvcsesas0.24x67
Pointing Accuracy (deg)...... sevreaasdd.3
System Volume (cu. ft.)...veoevve...20.04
Max. Roll/Yaw Rate (deg/sec).........570
Operating Power (watts)........ NP |

Data Rate (bits/sec)...... ceeeeseaes 73.0x10
System Weight (1bsS)...veearecnnn ceeed2.2

&

COMMENTS:

50% planetary coverage can be achieved in daylight
without a plane change, while only 10% is required. 1.5 min is
required to obtain data from an image area of W x W,while one min
is desired. Essentially the same area can be imaged every 96 min,
while an image repetition time of 15 min is desired.
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PLANET: Venus

OBSERVABLE: (Cloud Formation

Family No. 9b

DETECTOR: Photomultiplier

ORBIT:

IMAGE:

SCANNER :

Data Sheet Number....ssseereecnssseesl02
Periapse/Apoapse Alt., (km).veevesrse..255/50,735
Inclination (deg)..ieavscesnccnsnsess 90
Imaging Altitude Range (km)..........255-2125
Imaging On-Time (min).......oe0vvanas 22

Minimum TImage Width (km)....eeeueeeq.600
Max., Ground Resolution (km).ivuvessese 3
Positional Accuracy (km).....v0u00e.s 10

Collector Dizmeter (Cm)....e.neeuu.. b
Aperture SEOD.....vevsveresnansonces ff1.2
No, of DetectorS.uceiressnssananronss 1
No. of Scanner FaceS..seesvianessoess 1
Scanney Rotationm Rate (rpm)..........1800

SUPPORT

REQUIREMENTS:

Field of View (deg)...ccevvvreecessss0.08 % 96
Pointing Accuracy (deg).icevecsrensesr 0.27
System Volume (i, ft.)essuvsveswse..D.06
Max. Roll/Yaw Rate (deg/sec).e...... 4800
Operating Power (Watts)....seeensssassl

Dat® Rate (bits/sec).ciiicnnencesesss?. 6 x 10
System Weight (Ibs8)..eveeerssscsnansdl

5

COMMENTS ¢

A detector time constant of about 4u sec is required, Only
31% daylight planetary coverage is achieved from the altitude range
considered here. At some expense in optics weight, this could be
increased to 50% by operating over a wider altitude range. The
image repetition time is every 17 hours, rather than the desired
15 min; however, data from an area.W by W is obtained in almost
one minute, as desired,

17



PLANET: Mercury

OBSERVABLE: (Contacts (Regional)

Family No. la

DETECTOR: Photomultiplier

ORBIT:

IMAGE:

SCANNER :

Data Shéet NUmMbET.....eeeeenossssssaalld
Periapse/Apoapse Alt. (km)...........500/500
Tnclination (deg)....voeveenneccaseas 90
Imaging Altitude Range (km)..........500
Imaging On-Time (min)......cco00eeeee 13

Minimum Image Width (km).............600
Max. Ground Resolution (km)..... ceves 3
Positional Accuracy (km)......se000.. 10

Collector Diameter {(cm)...... ceareeed0.24
Aperture SEOP....evsessssrnnsens ce0a.E/10
No. of DetectOorS.eeessssveoossssansss 1
No. of Scanner FaceS...eevvevreesnass 1
Scanner Rotation Rate (rpm)..........6.8

SUPPORT

REQUIREMENTS :

Field of View (deg)..vevveesoessssss.0.23 x 60
Pointing Accuracy (deg).....eceevsessl 1
System Volume (cu. ft.)....ccveeessees0 06

Max. Roll/Yaw Rate (deg/sec).........200
Operating Power (watts).......... ——1

Data Rate (bits/sec)...vieveevcvnaneasl 1l x 104
System Weight (IbS).viereccnvsnnaseas2,2

COMMENTS:

Detector response time must be less than about 0.3m sec,
probably eliminating solid-state detectors. Photomultiplier tube
permits smaller optical system, anyway. Only 157 planetary coverage
is obtained at solar zenith angles less than 20°, which is as much
as can be seen from an inertial orbit, while 70% coverage is desired.
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PLANET: Mercury

OBSERVABLE: Contacts (Regional)
Family No. 1b

DETECIOR: Photomultiplier

ORBIT: Data Sheelt NUmber....veeevessnenssssesl20
Periapse/Apoapse Alt., (km)...........500/53,420
Inclination (deg)evevesanrnsnncssneas G0
Imaging Altitude Range (R)eesveaeeea500-1150
Imaging "On-Time (Min)..veveeeveeesoss 9

IMAGE: Minimum Tmage Width (Rm).v.eeeenesee 6500
Max. Ground Resolution (km)....veveee 3
Positional Accuracy (km).....vvereeo. 10

SCANNER: Collector Diameter (Cm)....ssesaveesssl.7
Aperture SLOpP....cvieceisvscorssenseesf/2,6
No. of DetectorS.......c... T |
No. of Scanner FaceS...vuvvsvsnrvnves 1
Scanner Rotation Rate (rpm)..........620

SUPPORT REQUIREMENTS:
Field of View (deg)..eevvrassnrvveese0.13 x 60
Pointing Accuracy (deg)..vevrverseasd.5
System Volume {cu. fE.)iveaererseseesd0.06
Max. Roll/Yaw Rate (deg/sec).........1900
Operating Power (Watts)...eweesoeesssl
Data Rate (bits/sec)....vuvvveceseesal.7 % 105
System Weight (IbS).eeiiiesnrecaneees?, 3

COMMENTS :

Only 7.47 planetary coverage is achieved at solar zenith angles
<.20°. This could be increased by operating images over wider
altitude range at some ekpense in System weight. Required detector
response time is about 18u sec, eliminating solid-state detectors.
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PLANET: WMercury

OBSERVABLE: Contacts (Local)
Family No., 11

DETECTOR:  Photomultiplier

ORBIT: Data Sheet NUmber....ceoesseenneessesl35
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)...eeesevseenesesoes 90
Imaging Altitude Range (KM).us.vs.o...500
Imaging On-Time (min)...... ceeenanaes 13

IMAGE: Minimum Image Width (km).....e0eue...100
) Max. Ground Resolution (km)..........0.2

Positional Accuracy (Km)....vseveosea 2
SCANNER: Collector Diameter (Cm)....ceevevenes 26
Aperturé'Stagi ....................... £/1

No. 0f DetectorsS.se.ersvrsoseneananns 1
No. of Scanner Faces.,.vseveesseonnses 1
Scanner Rotation Rate (TPMm)...eee....700

SUPPORT REQUIREMENTS:
Field of View (deg)e.vvescrrerrneeres 0.02 x 11
Pointing Accuracy (deg)..everesvanaes 0.22
System Volume (cu. fE.)ivuiiereennnona 2.7
Max. Roll/Yaw Rate (deg/sec)........ . 2100
Operating Power (Watfs).....vvsvesens 1
Data Rate (bits/sec)....vveeevunese.1.3 % 106
_System Wedight (1bS).eiveerierorsnecerss 5l

COMMENTS :

Scanner and optics weight each about 24 1bs. Detector
response time must be less than 2.6y sec, eliminating solid-state
detectors. However, solid-state detector would result in essentially
the same sensor system weight,
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PLANET: Mercury

OBSERVABLE: Contacts (Detailed)
Family No. 18

DETECTOR: Photomultiplier

ORBIT: Data Sheet NUMDEY . .vvverssrennnnessall?
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)...vvvveereneeanaass 90
Imaging Altitude Range (Km)....ev....500
Imaging On-Time (min)........e00ve0e. 13

IMAGE: Minimum Tmage Width (km)............. 0.5
Max. Ground Resolution (km)..........0.005
Positional Accuracy (km)....eveeeesrs 0.02

SCANNER: Collector Diameter (cm)......... ceens

Aperture StOP.v.isesescrosoerosnoanns
No. of DetectorS...cvveeersnsssesnonns
No. of Scanner FaceS....vesceevocnces
Scanner Rotation Rate (rpm)..........

SUPPORT REQUIREMENTS:
Field quieW (dEg)Oh.l.'l.C.....llll

Pointing Accuracy (deg).eeveeeoneaens
System Volume (cu. fE.)..vvveevoeesen
Max. Roll/Yaw Rate (deg/sec)...... ees
Operating Power (Watts)......c.eeee..

Data Rate (bits8/S€C).uvvrrocecrsnenss
System Weight (I1bsS)...vverreeennnnens

COMMENTS :

Even with 10 detectors and a.20-faced mirror, the detector
time constant must be less than 0.36u sec. For a photomultiplier
detector, the required optics diameter is gearly 30 meters. If a
solid-state detéctor could be used (with Dp of & x 101l cm-Hz3/watt),
the optics diameter is still about 18 meters.

21



PLANET: Jupiter

OBSERVABLE: Global Cloud Coverage
Family No. 4a

DETECTOR: Photomultiplier
ORBIT: Data Sheet Number......oesvseeveeeeseasl’s
Periapse/Apoapse Alt. (km)....0v.v...356,750/665,059
Inclination (deg)eveerrenerennnnnnens 90
Imaging Altitude Range (km)...,.....,395,000-665,000
Imaging On-Time,..ous svencenssvansens &4 hrs

IMAGE: Minimum Image Width (km).............ls,oao
Max. Ground Resolution (km).......... 20
Positional Accuracy (km).............200

SCANNER: Collector Diameter (CM)....ssvueossas ~3000

Aperture Stop...... Cetecseteraunssenn
N00 Of Detectorsddll.ll--“”.....i.‘t
No., of Scanner FaceB..uerveseoosesanses

Scanner Rotation Rate {(rpm).....veoes

SUPPORT REQUIREMENTS:
Field of View (deg)..veivvncensnenas. 0.0017 % 2.
Pointing Accuracy (deg).sveerenneaes.
System Volume (Cu. FE.).v'eereveansns
Max. Roll/Yaw Rate (deg/sec),........
Operating Power (WatfsS).uvuwsoereeennns
Data Rate (bits/sec)....viererncenns .
System Weight (1bs)...viseeennnasenns

A

COMMENTS :

. Combination of angular resolution and low illunination
requires 30 meter collecting opties, which is completely unreasonable!
An imaging altitude on the order of 50,000 km ig required for one meter
optics, :
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PLANET: Jupiter

OBSERVABLE: Cloud Formation
Family No. 13a

DETECTOR:

ORBIT: Data Sheet Number.............ese....175
Periapse/Apoapse Alt. (km)...........178,375/480,812
Inclination (deg)...ccvevvrceensaness 90
Imaging Altitude Range (km)..........214,000/480,812
Imaging ON=TiMers ¢ s eneovsocosoncoannne 28 hrs

IMAGE: Minimum Image Width (km)...... e voeees5000
Max. Ground Resolution (km).......... 20
Positional Accuracy (km).............100

SCANNER: Collector Diameter (CMm)...evveseessss320
Aperture SEOP...iivertscitceosveinnses
No. of DetectorS..cvivesssescecanoanns
No. of Scanner FAacCeS8.....cveenseenane
Scanner Rotation Rate (rpm)..........

SUPPORT REQUIREMENTS:
Field of View (deg)........ sesseeess0.0024 x 3,7
Pointing Accuracy (deg)..veeeevovecaas
System Volume (cu. ft.).......... e
Max. Roll/Yaw Rate (deg/sec).........
Operating Power (WattS).i.eeieeveaees
Data Rate (bits/sec)..... cereseraasean
System Weight (1lbs)....... e

COMMENTS :

Again, combination of angular resolution and illumination
renders experiment unfeasible.

23



VISUAL IMAGING SYSTEMS ’
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PLANET: Mars
OBSERVABLE: Surface Elevations

Family No. 8a

TV TYPE: 2-inch vidicon (shadowing)

ORBIT: Data Sheet Number.,........oee0000000c0 13
Periapse/Apoapse Alt, (km).......0.... 969/969
Inclination (deg)..vevvseveonvrorannas 90
Imaging Altitude Range (km).....0..... 969
Imaging On-Time (min)............... .. 34

IMAGE: Minimum Image Width (Km)....e0v0ees... 600
Max. Ground Resolution (km).......... . 20 (1 vert.)
Positional Accuracy (km)......e00000.. 30

CAMERA: Focal Length (mm)...vsseveconcnnnannn. 37
Aperture StOP..sicesecesesoevsovsoosss £/8
Exposure Time (S€C)...ecveveeronrnccns 0.1
Cycle Time (S€C).csossccenscrncncansss 200
Signal-to-Noise Ratio.....eovevsio00000 35

! SUPPORT REQUIREMENTS:
Field of View (deg)....ovuvousns veoeoe 34 x 34
Pointing Accuracy (deg)..voeeeesvosooss 1.8
Camera Volume (cu, ft.)..... seescesess 0.65
Max. Roll/Yaw Rate (deg/sec)..... eer.. 0.17/0.55
Operating Power (watts)....... ceaavess 32
Data Rate (bits/sec)..veiveecoceeanans 1.9 x 10
Camera Weight (1bs).....oveeceo. veeses 32

COMMENTS ¢

Only 677 (rather than 70%) planetary coverage is
achieved, at the proper illumination, with this orbit. A
ground resolution of 1.7km is required (and achieved) in
order to provide inference of lkm vertical height differences
by measurement of shadow lengths. 40m ground resolution
could be achieved by use of a 2" RBV, but the data rate
would be increased to 3.8 x 102,
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PLANET: Mars
OBSERVABLE: Surface Elevations

Family No. 8b
TV TYPE: 2-inch vidicon (shadowing)

ORBIT: Data Sheet NUMDET....eesevocosssnconss 12
Periapse/Apoapse Alt. (RM)...oevvorons 969/969
Inclination (deg)..eeeveeeiosesosnooes 2%4:8
Imaging Altitude Range (Km).....oovo.. 969
Tmaging On-Time (min).e..coeevoccsssas 45

IMAGE: Minimum Image Width (Km)..oesoeososos. 600
Max, Ground Resolution (km)..esceso... 20 (1 vert.)
Positional Accuracy (km)....oevcvove.o. 30

CAMERA: Focal Length (mMm).....evvevconosonoeos 37
Aperture StOP.....coesvevcccceccnsasas £/8
Exposure Time (S€C)..ceceerssancosocas 0.1
Cycle Time (S€C).:vvocoosoncsnnsannans 200
Signal-to-Noise Ratio,.... ceees sesaess 33

SUPPORT REQUIREMENTS:

Field of View (deg)....... cosesessenas 30 x 34
Pointing Accuracy (deg)....... seeorooss L1:8

Camera Volume (cu. ft.)....c00vveeess. 0.65

Max, Roll/Yaw Rate (deg/sec).........., 0.17/0.55
Operating Power (WattS)...e.eeoeoesoss. 32

Data Rate (bits/Sec)..eeveevocoososcsss 1.9 X 10
Camera Weight (I1bs).....eeeveooencoees 32

4y

COMMENTS ¢
747 planetary coverage is achieved, at the proper
illumination, by this orbit. A ground resolution of 1.7 km
is provided to permit inference of 1 km vertical height dif-
ferences by measurement of shadow lengths. A 2" RBV would
provide 40m ground resolution, but the data rate would be

3.8 x 10°.
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PLANET : Mars
OBSERVARIE: Surface Elevations

Family No. 3a
CAMERA: 70mm with S0-243 film (side stereo)

ORBIT: Data Sheet Number..... Cerereeaas teeedd
Periapse/Apoapse Alt., (km)....eusee. .. 994/994
Inclination (deg).veeeeserceceenonnesdd
Imaging Altitude Range (km)..........994 _
Imaging On-Time (MIn)...vvivrevrnees LD

IMAGE: Minimum Image Size (KM)....oeesssss.,000
Max. Ground Resolution (km)..........20(1 vert.)
Positional Accuracy (Km)...eeeveesssa30

CAMERA: Focal Length (M) ...seveveonrsreresesdl
Aperture StOP...eeoruseerrosresssrsss /1.8
Exposure Time (8€C)..vevsvroosnrress 0.02
Cycle Time (S€C)evuveerververssnnsessl60
Length of Film (Ft)uusrevrnoeceresnsell
Shielding Wedght (1bs)e,ssresrorreeeel

SUPPORT REQUIREMENTS:
Fleld of View (d€8).ivuivveersovsreses87 X 87
"Pointing Accuracy (deg).voeevevercensels?
Camera Volume (cu, Ft.)sesevssesreneed0.68
Camera Shape (ft)ee.vveseoeeoesossss1X0.54x1,1

Max, Roll/Yaw Rate (deg/sec)....... ..0.44/0.38
Operating Power (WALLS)....esvesssss 30 .
Data Rate (bits/sec)............ vess.6.8 x 10

Camera Weight (I1bS8).v.vevevevsvonoesdld

COMMENTS :

70% planetary coverage requires 418 days at the proper
solar illumination. For 600x600 km image size, 4000 TV lines
are required, hence film has been used. To take advantage of
increased capability of film, image size actually used is
2300x2300 km., Ground resolution is 0.93 km to provide 1 km
vertical resolution by stereo. Use of forward-overlap stereo
would double data rate, Film length is based on 70% planetary
coverage.
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'LANET: Mars

)JBSERVABLE: Surface Elevations
'amily No. 3b

'V TYPE: 3-inch RBV (side stereo)

ORBIT: Data Sheet Number..OGOI.CIH‘,.IO.GG.‘};6

Periapse/Apoapse Alt. (km)......... ... 400/9175
Inclination (deg)..... veserasssosnaoss 113
Imaging Altitude Range (km)....cc0c000 400-580

Imaging On-Time (Min)....c.oeeceoneoes 8

IMAGE: Minimum Image Width (Km)......ocuees.. 600
Max, Ground Resolution (Km)..eeosso... 20 (1 vert.)
Positional Accuracy (Km)....coeovsovseo 30

CAMERA: TFocal Length (mmM)......coouvcesaoncanse 23
Aperture Stop..... cesennrsoaseersaness £/2.8
Exposure Time (sec)..... teerernnrsao.. 0.0
Cycle Time (se€C).cccvcaces ceaans ceeeao 130
Signal-to-Noise RatiO...ovecessovocass 27

SUPPORT REQUIREMENTS:

Field of View (deg)....... ceeesovsnsoe. 12X T2
Pointing Accuracy (deg)....eevowosonss 30
Camera Volume (cu. ft.)....... ceesaeas 0.97

Max. Roll/Yaw Rate (deg/se¢).......... 0.99/1.9
Operating Power (WAttsS)...oeveoeovaes.. 48
Data Rate (bits/sec),,......oe,,.,;,.a 4.9 x 10
Camera Weight (1bS)...vvevvoevosnnsaess 48

3

COMMENTS :
70% planetary coverage at proper solar illumination
requires 420 days. A ground resolution of 0.6 km is provided
to meet the vertical resolution requirements. Use of forward-

overlap stereo would increase the data rate to 7.6 X 105.
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PLANET: Mars

OBSERVABLE: Layering
Family No. 29

TV TYPE:

ORBIT: Data Sheet Number...... ceecesseiesaes 41
Periapse/Apoapse Alt, (km)....oveo... 383/12,524
Inclination (deg)...vvevvrecscornses . 124
Imaging Altitude Range (km).......... 383-1115
Imaging On-Time (Min)...vveeeeevecene 31

IMAGE: Minimum Image Width (km)...cooveeees . 0.5
Max, Ground Resolution (km)......cees 0.0003
Positional Accuracy (Km)...eeeeeeees. 0.02

CAMERA: Focal Tength (m)..ceeeoveeececsncass
Aperture StOP.sossosorcsrorssoscasssss
Exposure Time (sec)....cevev. cetacens
Cycle Time (sec)..... ceersaeresrcanas
Signal-to-Noise Ratio...ceeevvevanoas

SUPPORT REQUIREMENTS:
Field Ofview (deg)ﬂt....'.....ﬂ'o...
Pointing Accuracy (deg).....ceecences

Camera Volume (cu. ft.)..ieeeeeoiceces
Max. Roll/Yaw Rate (deg/sec)..... ceee
Operating Power (watts)...ceovescocoe
Data Rate (bits/sec)...icceeeeen. cees
Camera Weight (1bS)...veeeesrocsooass

COMMENTS:
OMMEN From 1115 km altitude, even classical diffraction

limit implies that 2.7 meter opties is required for this
experiment. In any real experiment, actual optical system
diameter must be 'significantly larger. Therefore experiment
is beyond state~of-art (from this orbit).
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PLANET: Mars
OBSERVABLE: Contacts (regional)

Family No. 8a
TV TYPE: L-inch vidicon

ORBIT: Data Sheet Number....vseesssassosasnse L3
Periapse/Apoapse Alt. (Km).....voesss0 969/969
Inclination {(deg)...ccvveerann. sernaso 30
Tmaging Altitude Range (km).....o..... 969
Imaging On-Time (Min)....iosessoscsooss 34

IMAGE: Minimum Image Width (km);.o...oao..-». 600
Max., Ground Resolution (Km)....cos0e0s 3
Positional Accuracy (Km),......ce00000 10

CAMERA: Focal Length (mm).....eeoevsecavsvonss L9
ApPETEUTE STOPuueeerrnvsevossnssasasass L£/8
Exposure Time (S€C)..seceessesssessess 0.1
Cycle Time (S€C).ervoecccaocsrosnraess 200
Signal-to-Noise Ratio.....eoessessosss 28

SUPPORT REQUIREMENTS:

Field of View (deg)...... fersanaeas co. 34 x 34
Fointing A.CC'(I?:&G}?‘ (deg)aaaooa-tuoaeouc 0‘59
Camera Volume (cu, fE.)ocosssorssaosss 0.32

Max. Roll/Yaw Rate (deg/sec).......... 0.30/0.95
Operating Power (WAttsS).....secoeesases 16-

Data Rate (bits/Sec)..oeeseccosssonsss 7400
Camera Weight (IbS)..evocvsssvscsossss L6

COMMENTS:
67% planetary coverage is achieved in 40 days.
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PLANET: Mars

OBSERVABLE: Contacts (regional)
Family No. 8b

TV TYPE: 1l=-inch vidicon

ORBIT: Data Sheet Number....vesuvonsssnsnesces LA
Periapse/Apoapse Alt., (Km)..v.veeesa.. 968/969
Inclination (deg)..escsrvsesssnasacsas 99
Imaging Altitude Range (Km)..vovoeseea 369
Imaging On-Time (min).....covevuvsennnn 45

IMAGE: Minifmum Image Width (Km)..evvevonss... 600
Max, Ground Resolution (Km)....... cess 3
Positional Accuracy (km)....vevcensess L0

CAMERA: Foecal Length (mm)......ovosvesveosesses L9
APETEUTE STOP..veuorsrovsonoeseveaosan £/8
Exposure Time (8€C).sevivansecsoranans O.1
Cycle Time (S€C). ciorcvcracsnesvonnasa 200
Signal-to-Noise Ratio....eseseciccones 28

SUPPORT REQUIREMENTS:
Field of View (deg)u.veicsnsenss. veanes OB % 34
Pointing Accuracy (deg)...veeencersoss 0.59
Camera Volume (Cu., FL.)ouerorsvesnsnss 0,32
Max, Roll/Yaw Rate (deg/set).......... 0.30/0.95
Operating Power (Watts)...seveossssass LO
Data Rate (bits/sec)......vvevvvvann.. 7400
Camera Weight (1DS)..vvenereeevrncaros LO

COMMENT S
This sun-~synchronous orbit provides 74% planetary
coverage in five days.
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PLANET: Mars
OBSERVABLE: Contacts (local)
Family No. 21a
TV TYPE: 2-inch RBV
ORBIT: Data Sheet NUMDETr......eveevseesseosss 52
Periapse/Apoapse Alt., (km)..ocevsvecons 340/33, 809
Inclination (deg)..evveevceocorasseccn 90
Imaging Altitude Range (km)...:0000000 340-976
Imaging On-Time (Min)..eeososeossconss 22
IMAGE: Minimum Image Width (Rm).coevvsvvsaasa 100
Max, Ground Resolution (km).....cc00c05 0.2
Positional Accuracy (Km)...vcseeeveeeo 2
CMRA: Foca}- Length (mm)aﬁftl.lﬂllﬁlloélﬁﬂﬂio 7?
Aperture StopIDOOOO0.0....0..300"!00. f/z
Fxposure Time (S€C)..veovssssnessssass 0:.01
Cycj-e Time (Sec).ﬁadﬂﬁaﬁiduIbiO‘OI!COO 19
Sigrla}.“tomNoise Ratiopooaann-nwo.euiat 10
. SUPPORT REQUIREMENTS:
) Field Of"ﬁview (deg).dodbiqﬁ.lllﬂliﬂoa! 17 Xl7
Pointing Accuracy (deg).e.vesereosoo.. 0.12
Camera Volume (cu. fL.)ecosorrvvseosss .05
Max. Roll/Yaw Rate (deg/sec)..........0.20/3.8
Operating Power (WAttsS)...eeveesvoesenrs 32 6
Data Rate (bitsS/SeC).neeecencosaronsss 2.0 x 107%
Camera Weight (1bs)....oevsces creesas. 32
COMMENTS:
The ground resolution obtained with the 2" RBV
is 0.17 km,
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PLANET: Mars

OBSERVABLE: Contacts (local)
Family No. 21b

CAMERA: 70mm with S0-243 film and IMC

ORBIT: Data Sheet Number......... Veeeresnees 33
Periapse/Apoapse Alt. (km).........., 383/12,524
Inclination (deg)...eeeeeececeesnases L24
Imaging Altitude Range (km)....... ... 383-2117
Imaging On-Time (MIn).....eeveveeeess 39

IMAGE: Minimum Image Size (Km)....oce000s0e, 100
Max. Ground Resolution (km).......... 0.2
Positional Accuracy (Km)..eeeversanes 2

CAMERA: Focal Length (MM)esssssvsrarrsveeseee 74
Aperture StOP.seesssersssnssrsnsssrars £/1.8
Exposure Time (8e€c)ivsevsssrseresanes 0,05
Cycle Time (BC)etressovssnsssocennss 67
Length of FLIm (FE)uvvsvvorrvsocneose 46
Shielding Weight (1b8)ssvsrsrsonsenss 2

SUPPORT REQUIREMENTS:
Fileld of View (deg)iveevesvsrssnnsnse 47 X 47
Pointing Accuracy (deg).veseeiseceses 0.054
Camera Volume (cu, ft.).eeeeervvrseas 1.3
Camera Shape (ft).eeceesevnvsarovasse L.4X0,6x1.4
Max. Roll/Yaw Rate (deg/sec)......... 0.018/0.22
Operating Power (Watts).........o.e... 67 .
Data Rate (bits/sec)..v.vvvvereonsees 7.7 X 108
Camera Weight (I1bS)...civersenarnsaas b4l

COMMENTS :

Film length based on 10% planetary coverage. A 2" RBV with a
zoom lens could also be used, To take advantage of f£ilm resolution
capability, the image size used is 335 x 335 km at periapse. Ground
resolution is 0.2 km at 2117 km altitude, 45m at periapse.
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PLANET: Mars

OBSERVABLE: Contacts (detailed)

Family No. 30

TV TYPE:

ORBIT:

IMAGE:

CAMERA :

Data Sheet Number...... Cerosoreonnoses 42
Periapse/Apoapse Alt. (km)...c00.. .... 383/12,524
Inclination (deg).....ccveroencoeccscs 124
Imaging Altitude Range (km).....o..... 383-2117
Imaging On-Time (min)....oeeeseacacass 39

Minimum Image Width (km)......ce00000. 0.3
Max. Ground Resolution (km)........... 0.005
Positional Accuracy (Km).....oeeeoseno 0.02

Focal Length (MM)...eveeoneossocacone .
Aperture StOP...sscoseo tessassssesncne
Exposure Time (S€C)..v.ovevvsanrsoncss
Cycle Time (S€C).csocvoosacsnscaocnsocs
Signal-to-Noise RatiO...cesces0000000.

3

SUPPORT

REQUIREMENTS:

Field of View (deg).cveseovvasvoscccano
Pointing Accuracy (deg)....sssssossoss
Camera Volume (cu. ft.)...-.... csssoaca
Max. Roll/Yaw Rate (deg/sec)....coeseo
Operating Power (watts)........ caveose
Data Rate (bits/sec)..v.veeeccan. seess
Camera Weight (I1bs).....e0svecenvooncs

COMMENTS ¢

For TV systems large focal lengths (~5m) and

large optical system diameters (>2m) are required. For film
systems, the high resolution requirements require short
exposure times to prevent image smear, and since scene lum-
inance is low, no readily available film is fast enough.
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PLANET: Mars (1988 opportunity)
OBSERVABLE: Contacts (detailed)
Family No. 30

TV TYPE: 2-inch RBV with IMC

ORBIT: Data Sheet Number,....ssovstseevesses 80
Periapse/Apoapse Alt, (km)........... 1027/1027
Inclination (deg)...cvvrensnscercnnes 95
Imaging Altitude Range (km)...c..c.cu. 1027
Imaging On-Time (Min)...cvvvveseroas, 48

IMAGE: Minimum Image Width (km)...eevvoorsss 0.5
Max. Ground Resolution (km).......... 0.005
Positional Accuracy (Km)..,.evveseess 0,02

CAMERA: Focal Length (@m).e.ievrsessnsssscases 2650
Aperture STOP..ssrvosssssscrsnsssoasess £f2.5
Exposure Time (S€C).iveivrsoaesnesens 0.006
Cycle Time (5€C).icevessvsnssssscnses 2.9
Signal-to~Noise Ratiocivisvesnsrssanes B

SUPPORT REQUIREMENTS:

Field of View (deg)...veesserevsesses 0.5%0.5
Pointing Accuracy (deg)...vvaevesness 3.0012
Camera Volume (cu, ft.)..isveveerasss 110

Max. Roll/Yaw Rate (deg/see)......... 0.078/1.8
Operating Power (Watts)...viseesecsos &7

Data Rate (bits/sec)....coseveesesses L& x 107
Camera Weight (1b8)...vvvesninseessss 480

COMMENTS 3

System weight is dominated by optical subsystem weighing
about 430 pounds. A 2-inch RBV provides 5 meter resolution over
an imaged area of nearly 9 x 9 km.
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PLANET: Mars

OBSERVABLE: Structure of Features (regional)
Family No. 8a

TV TYPE: l-inch vidicon (shadowing)

ORBIT: Data Sheet Number.......eeos00snaspeso 13
969/969
Inclination (deg)..ceveeevvorosonnasas 30
Imaging Altitude Range (Km).....c.o... 269
Imaging On-Time (min)....ooeess00 ceon. 34

Periapse/Apoapse Alt, (km)..... e

IMAGE: Minimum Image Width (Km).....c.oe0.... 000
Max. Ground Resolution (Km)..oe.oeee.. = (3 vert.)

Positional Accuracy (Km)....oeooeaveao 10
CAMERA: Focal Length (mm)....... cereenncaesnes 19
Aperture StOP......... G eieeesseseoneas L/8
Exposure Time (S€C)accscesrsvscacasoces 0.1
Cycle Time (S€C)icsoscsoscossnoscsssos 200
Signal-to-Noise Ratio..sseecasonecocss 28

SUPPORT REQUIREMENTS:

Field of View (deg).ouvevvonneannnana. S8 X 34
Pointing Accuracy (deg)...eoveesosooss 0:39
Camera Volume (cu, ft.)e.oveeevevaons. 0.32
Max. Roll/Yaw Rate (deg/sec)..... .....0.30/0.96
Operating Power (watts)....... cesvess. 10

Data Rate (bits/sec)....eveeooesessss. /400
Camera Weight (1bS).....oveceovnooaso. 10O

COMMENTS:
67% planetary coverage is provided in 40 days.
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PLANET: Mars
OBSERVABLE: Structure of Features (regional)

Family No, 38b
TV TYPE: 1l-inch vidicon (shadowing)

ORBIT: Data Sheet Number...... R L
Periapse/Apoapse Alt. (km)............ 969/969
Inclination (degl...oveveevennn cereens 93
Imaging Altitude Range (km)...ocous... 969
Imaging On-Time (min)....oc.e.. ceven.. 45

IMAGE: Minimum Image Width (Km).sseooseonnn.. 600
Max. Ground Resolution (km),.......... 3 (3 vert.)
Positional Accuracy (Km)......oe000s0.0. 10

CAMERA: Focal Length (MMm).e.esseeesvorrveceasss L9
Aperture StOP....eveesseeveseseesnaaas /8

Exposure Time (sec)..... cresrsersensa. 0.1
Cycle Time (Se€C)icsovvvecesaeeas veeesss 200
Signal-to-Noise Ratio..... cevecneanes. 28
| SUPPORT REQUIREMENTS: :
Field of View (deg)....... A .. 34 x 34
Pointing Accuracy (deg)..seeveveososa. 0-59
Camera Volume (cu. ft.)ovsnonens veeen. 0.32
Max. Roll/Yaw Rate (deg/sec)........ ,.0-30/0°96
Operating Power (watts)......... . X
Data Rate (bits/sec)....v..o.. ssesesnses 7400
Camera Weight (1bsS)..v.veverecnnnoosns 16
COMMENTS ;

This sun-synchronous orbit provides 74% coverage
in five days.
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PLANET: Mars
OBSERVABLE: Structure of Features (regional)

Family No. 3a
TV TYPE: 2-inch RBV (side stegéo)

ORBIT: Data Sheet NUmber........eoeeoeoenosce 2
Periapse/Apoapse Alt. (km)....e00.. ... 994/994
Tnclination (deg)....o.... verorassaeas I3
Imaging Altitude Range (Km).......v... 994
Imaging On-Time (min)....coeveevaceco .. 15

IMAGE: Minimum Image Width (km).......00..... 000
Max. Ground Resolution (km)........... 3 (3 vert.)
Positional Accuracy (Km)....oececaeeeo L0

CAMERA: Focal Length (mm)........ ceosesvesseas 1O
APErture StOP...evceocessassscsoosos coo £/2
Exposure Time (S€C)ecceovene.- cereoa.. 0.001
Cycle Time (S€C)sccvvvacaononns seoseesss 230
Signal-to-Noise Ratio..... vossoseoacas I

¢ SUPPORT REQUIREMENTS:

Field of View (deg)....eoo000vcoosessss 72 X 72
Pointing Accuracy (degloceeeeoscos ees. 0.58
Camera Volume (cu. ft.)uo.osoevecososas 0.0

Max. Roll/Yaw Rate (deg/sec).......... 19/23
Operating Power (WattsS)...eeeeoesceoss. 32

Data Rate (bits/sec)....... tosensnns ... 3.8 x 107
Camera Welght (I1bS)..v.vseeevonanoaess 32

COMMENT S ¢

418 days is requifed to obtain 70% planetary
coverage at proper solar illumination. To minimize focal
length, image size of 1600 x 1600 km is used. Forward stereo
would result in same support requirements.
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PLANET: Mars

OBSERVABLE: Structure of Features (regional)
Family No, 3b

TV TYPE: 2-inch RBV (side stereo)

ORBIT: Data Sheet NUMDET....eeoveosocecasccea D

Periapse/Apoapse Alt. (Km)..ovsescooes 400/9175
Inclination (deg).....vevvvoesnacnnss . 113
Imaging Altitude Range (km)...c.oe0... 400-580
Imaging On-Time (Min).cceooeesocococs .. 8

IMAGE: Minimum Tmage Width (Xkm).....os0004... 0600

Max. Ground Resolution (km)......... .o 3 (3 vert.)
Positional Accuracy (Km)....ceoove.. .. 10
CAMERA: Focal Length (mMm)..eeveeverorrnoncsess 9

Aperture Stop........l...ﬂ.""'..‘ﬂﬂ. f/z
EXPOSUI‘E Time (Sec) a'e s b sk e s s P s P00 e 0'001
Cycle Time (SE€C)scsvsescsonssacconns .. 250

Signal-to-Noise RatiO...ceecevoivoanns I

SUPPORT REQUIREMENTS:
Field of View (deg)....vevoecseccnas .. 106 x 104
" Pointing Accuracy (deg)..... vevessoass 0.99
Camera Volume (cu. ft.)..... ceeseeseas 0.65
Max. Roll/Yaw Rate (deg/sec)...... v... 49/48
Operating Power (watfsS)......ecse0000 32 1
Data Rate (bits/Sec)..veeeevcesenoesss 3.8 x 107
Camera Weight (1bs)....veevvcanaea ceas 32

COMMENTS
This sun-synchronous orbit maximizes coverage, which
is only 27% in first 55 days. 420 days are required
for 70% planetary coverage at proper solar illumina-
tion. Forward stereo would result in same support
requirements.
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PLANET: Mars

OBSERVABLE: Structure of Features (regional)
Family No. 6
TV TYPE: 2-inch RBV with color filters (forward stereo)

ORBIT: D=zata Sheet Number..,.,....,.,.....,..,1l

Periapse/Apoapse Alt. (km)..... eue...B425/6955
Inclination (deg)...coveevcoeeecons ... 90
Tmaging Altitude Range (km).....000005 425-952
Imaging On-Time (min)....cceeuves ceeo. 18
IMAGE: Minimum Image Width (KMm)..e.vovsuasoos 600
Max. Ground Resolution (km)...... coe.sd (3 vert.)
Positional Accuracy (km)..... PR A0
CAMERA: TFocal Length (Mmm).....occeeovsoasocses 9
ADETLUTE STOD.cotsoracocrsnssossnnnaestl2
Exposure Time (SeC).scecsass ceeeeaaa..0.01
Cycle Time (S€C)iccvvcccecasnn seaseoo. 40
Signal-to-Noise Ratio..... ceressecaeesD

SUPPORT REQUIREMENTS:
Field Of View (&)« ovsevooncnroncanos 104 x 104
Pointing Accuracy (deg)....ceeo00000..0.60
Camera Volume (cu. ft.)o.csossssosasss 0.65
Max. Roll/Yaw Rate (deg/sec)..........3.0/4.6
Operating Power (WattsS)...coeeeocoeseseI2

Data Rate (bits/sec)....... cossssoeneaB.2 X 10°
Camera Weight (1bs)....ce0vve0. R ¥
COMMENTS:

Only 58% (mot 70%) planetary coverage is achieved.
For non-stereo coverage, data rate would be 4.1 x 105.
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PLANET: Mars

OBSERVABLE: Structure of Features (local)
Family No. 21a

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet NUMbEr........coveeveseones 32
Periapse/Apoapse Alt. (Km)..oseoeo.... 340/33,809
Inclination (deg).esvvosevrcorocnnneess 20
Imaging Altitude Range (km)........... 340-976
Imaging On-Time (Min)....oveeveeenneas 22

IMAGE: Minimum Image Width (Km)..eeooseossss. 100
Max. Ground Resolution (Xm)........... 0.2 (0.2 vert.)
Positional Accuracy (Km)...eveosessnso 2

CAMERA: Focal Length (Mm)....veveesoroceenoess 77
ADETtUYTEe SEOP...vevvereerrvennonnnsoss /2
Exposure Time (S€C)eveeevevrvenersooss 0.0
Cycle Time (sec)....... cecesesceanaass 19
Signal-to-Noise Ratio.....e.eevvovoanr, L0

SUPPORT REQUIREMENTS:
Field of View (G .vvevnernrnnsnnnns. 17 x 17
Pointing Accuracyf(deg)............... 0.012
Camera Volume (cu% FE.)ovesveveonnness 0.65
Max. Roll/Yaw Rate (deg/sec).......... 0.20/3.8
Operating Power (WAttS)...eev.osoessss 32
Data Rate (bits/SeC)..eeeevsosescassas2-0x 10
Camera Weight (1bS)....ieeeeuorrnonenss 32

6

COMMENTS:
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PLANET: Mars

OBSERVABLE: Structure of Features (local)
Family No. 21b

CAMERA: 70mm with S0-243 and IMC (shadowing)

ORBIT: Data Sheet Number......eeceeeseeeeses 33
Periapse/Apoapse Alt. (km)........... 383/12,524
Inclination (deg)..eeesevcvessecnssss 124

Imaging Altitude Range (km).......... 383-2117
Imaging On-Time (min)......veese0eese 39

IMAGE: Minimum Image Size (Km).vvvevsavssss. 100
' Max. Ground Resolution (km).......... 0.2 (0.2 vert.)
Positional Accuracy (Km).eeseeesssass 2

CAIVERA: Focal Length (m)l'l..liﬂ.l.....Cll.' 74

Aperture StOP..sssessssssrassssaessss £/1.8
Exposure Time (8e¢)...vsevrteasnseaees 0.05
Cycle Time (8€C).vivsvevsvsrsnssnsnes 67
Length of Film (FE)uierusnvsosvsesnas 46

Shielding Weight (1b8)evivsssoerosees 2

SUPPORT REQUIREMENTIS:
Fileld of View (deg)..vevesvesaconsses 47 X 47
Pointing Accuracy (deg).seeveresassss 0.054
Camera Volume (cu. £E.)veverevsasasss 1.3
Camera Shape (fE)...evsrssncoeesseoss L.AX0.6x1.4
Max. Roll/Yaw Rate (deg/sec)......... 0.018/0.22
Operating Power (Watts).......o.eoe.. 07
Data Rate (DLits/S€C).eeictarvsnasnaes 7:7 X 100
Camera Weight (I1bS).veeersvossaseoesss &1

COMMENTIS:

Film length baéed on 107% planetary covefage. Image size at
periapse is 335 x 335 km to take advantage of film resolution
capability. Ground resolution is 45m at periapse, 0.2 km at
2117 km altitude. A 2"RBV with a zoom lens might be used, but
would weigh more.
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http:0.018/0.22

PLANET: Mars

OBSERVABLE: Structure of Features (local)
Family No. 16

CAMERA: 70mm with S0-243 f£ilm (side 'stereo)

ORBIT: Data Sheet Number.........coveveesoas 27
Periapse/Apoapse Alt, (km)........... 383/12,524
Inclination (deg).veveveecnceeeacnnns 124
Tmaging Altitude Range (km).......... 383-485
Imaging On-Time (min)......evevueoees 17

IMGE: Minimum Image Size (kIn)-llooaoocoo-o. 100
M&x. Ground REEO].ution (km) LR I R B B I B ] 0'2(0'2 vert')
Positional Accuracy (KM)..eeveooorsss 2

CAMERA: Focal Tength (MM)eveesevreoosnosennes 42
Aperture SEOP.rsececssssrsssssavessnss £/1.8
Exposure Time (8€C)..evesrrvosersans, 0-007
Cycle Time (S€C).essevscsasnsnssnsons 120
Length of Film (ft)evevvevevcnnrneess 29
Shielding Weight (1b8)uessvvserernaes 2

SUPPORT REQUIREMENTS: _
Field of View (deg).secevaresvavanses 74 X 74
Pointing Accuracy (deg)..ceeivesvesss 0.24
Camera Volume (ctt. ft.)seesscveeeases 0.87
Camera Shape (££)....eevevvsvoesseess L.2x0.6x1.3
Max. Roll/Yaw Rate (deg/sec)......... 0.35/0.57
Operating Power (Watts)...svieecoesss 30
Data Rate (bits/sec).vveevescsvssessrt.3 10
Camera Weight (IbS)...cvvevsvreorsses 20

6

COMMENTS :
Film length based on 107 planetary coverage.. Ground
resolution of 130m is provided to permit 200m vertical resolution
by stereo.
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http:0.35/0.57

PLANET: Mars

OBSERVABLE: Structure of Features (local)

Family No. 19

CAMERA: 5-inch with S50-243 and color filters (forward stereo)

ORBIT: Data Sheet NumbeX...veiieiaesonsensee 30
Periapse/Apoapse Alt. (km).........., 383/12,524.
Inclination (deg).ceeriicessranssanees 124
Imaging Altitude Range (km).,......... 383-880
Imaging On-Time (@IN)..ieerrireesenees 23

IMAGE: Minimum Image Size (km)...essceesesss 100
Max., Ground Resolution (km)....eveee. 0.2(0.2 vert.)
Positional Accuracy (Km)....osesvcees 2

CAMERA: Focal Length (MM)..iesvarssssrrscasss 48
Aperture StOP.ssevssssssssesssssseaes £/1.8
Exposure Time (8€C)..cvesvssensenases 0,01
Cycle Time (BEC)esssrssessavssersenss 100
Length of Film (ft).vsveveveasocssnes 56
Shielding Weight (I1bS)sscevssesesesne 5

SUPPORT REQUIREMENTS:

Fleld of View (deg)ieescncasssenssnes 100 x 100
Pointing Accuracy (deg).ceeevrssssces 0,13
Camera Volume (cu. ft.)essveeeecsnees 1.2
Camera Shape (ft)..ivvssessssccsssees 1x0.8xL.5
Max. Roll/Yaw Rate (deg/sec)......... 0.22/0.38
Operating Power (Watts)....oeeveeeses 51

Data Rate (bits/seC)..e.ieeeseeosnees 4.9 % 107
Camera Weight (1bs)....ccveeeeensaass 40

COMMENTS:

Image size of 1000 x 1000 km used to take advantage of film
resolution capability. Film length based on 107 coverage. See
next data sheet for same experiment without stereo.
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http:0.22/0.38

PLANET: Mars
OBSERVABLE: Structure of Features (detailed)
Family No. 30
TV TYPE: Shadowing ‘
ORBIT: Data Sheet Number......... < ¥/

Periapse/Apoapse Alt. (km)........ eoeo 383/12,524
Inclination (deg)....ov0vue.. sscosssss 124

Imaging Altitude Range (km)........... 383-2117
Imaging On-Time (min).....esecceeecess 39

IMAGE: Minimum Image Width (km).....ve000000. 0.5
Max. Ground Resolution (km)....ocs0... 0.005 (0.05 vert.)
Positional Accuracy (km)....oce00vcce.o 0.02

CAMERA: Focal Length (mm)..eeeeovnnann eressaas
Aperture StoP.iveearososssoceoosaansoss
Exposure Time (S€C)..sevcvvvenccesoann.
Cycle Time (S€C).conscsnsoceness sessae
Signal-to-Noise Ratio.....vccvcovocoees

SUPPORT REQUIREMENTS:
Field of View (deg)....vvcceeesncocens
Pointing Accuracy (deg)....ceveecscosn
Camera Volume (cu. ft.)..cveeavsvconon
Max. Roll/Yaw Rate (deg/sec)......0:0.
Operating Power (WattsS)...oveeooovaoos.
Data Rate (bits/sec)....ccveavens sooee
Camera Weight (1bs)....oveveeoonnosoon

COMMENTS:

Large focal lengths (~5m) and large optical system
diameters (>2m) are required for TV systems. Low sun
elevation angles do not afford sufficient scene luminance
for use of film.
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PLANET: Mars

OBSERVABLE: Structure of Features (detailed)

Family No. 25

CAMERA: 9.5-inch with SQ-230 film and IMC (forxward stereo)

ORBIT: Data Sheet Number......ceeesessssnsen 3’/
Periapse/Apoapse Alt., (km)........s., 383/12,524
Inclination (deg)..vveiensrvenacreasss 124
Imaging Altitude Range (km).......... 383-485
Imaging On-Time (min).secevesveannoes L7

IMAGE: Minimum Image Size (km)......ecv0eves 0.5
Max., Ground Resolution (km).......... 0.005 (0.05 vert.)
Positional Accuracy (km).....vs0sauss 0.02

CAMERA: Focal Length (Mm).ev.vevvsssvsesnsoass 700
Aperture StOPesesssssrassransassssoss £/1.9
Exposure Time (8eC)ivesvrsrsnnasrssss 0.002
Cycle Time (S€C).vscovensasasasnaares 12
Length of Film (£t)eveivesenvsvnsaass 230
Shielding Weight (1b8)esescssssvasans 74

SUPPORT REQUIREMENTS:
Fleld of View (deg).:eivsvsssvaranos, 18 x 18
Pointing Accuracy (deg)..ecsessseesss 0.0024
" Camera Volume (cu. Ft)eserassonnness 13
Camera Shape (Ft).....eesssnsvssssase 3.3x1.3%x2.9
Max, Roll/Yaw Rate (deg/sec)......... 0.49/0.38
Operating Power (Watts8)...sesveeessss 280
Data Rate (bits/sec).vevervvceernsesrs 2.0 X 108
Camera Welght (I1bS)....vvevsessscsase 270

COMMENTS:

Film length based on 1% planetary coverage. Image size
actually used is 125 x 125 km. Color filters can be used with
a faster film. Seé.next data sheet.
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PLANET: Mars
OBSERVABLE: Structure of Features (detailed)
Family No. 23

CAMERA: 9.5-inch with S0-102 film, IMC and color filters (forward stereo)

ORBIT: Data Sheet Number.....ceceesvsssosssss 37
Periapse/Apoapse Alt. (km)........... 383/12,524
Inclination {(deg)..eerresnrsvevessses 124
Imaging Altitude Range (km)..... cee-e 383-485
Imaging On~Time (min).....cooveveveas 17

IMAGE: Minimum Image Size (km).....eeeevvsee 0.5
Max. Ground Resolution (km).......... 0.005 (0.05 vert,)
Positional Accuracy (Km).sesessesvess 0,02

CAMERA: Focal Length (mm).ivovisestaseacsssss 830
Aperture StOP..ersercsesssenseessinss £/3
Exposure Time (Se€C)..viveearvanvaeasas 3,003
Cycle Time (S€C).esvasssrssanstasanse 10
Length of Film (FE)...vieeivnneecannn 770
Shielding Weight (Ibs)...cvvvsveesaa. 180

SUPPORT REQUIREMENTS :

Field of View (deg).cvivscrrscrnsssse 8 x 8
Pointing Accuracy (deg)....eceeesssse 0.0024
Camera Volume (cu. ft.)veeivonsearaes 25
Camera Shape (FE)ui.veveesressenssses 5% 1 X &
Max., Roll/Yaw Rate {(deg/sec)....sv... 0.29/0,27
Operating Power (watts).......v..0... 280

Data Rate (bits/sec).iereeviriarnesess 1.2 x 109
Camera Weight (I1bs)...c.vvvsvoaseeass 400 )

COMMENTS:
Film length based on 1% coverage. Image size is

105 x 105 km,
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http:0.29/0.27

PLANET: Mars

OBSERVABLE; Surface Topography (regional)
Family No. 8a

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet NUMDETr.....eeeevernronaonss L3
Periapse/Apoapse Alt. (km).....o00v... 969/969
Inclination (deg).veeeeeecesessasnscao 0
Imaging Altitude Range (km)........... 969
Imaging On-Time (Min)...voeeveeece. R 1

IMAGE: Minimum Tmage Width (Km)..ovvevsossso.. 000

Max. Ground Resolution (km)..... ceesss 3 (1 vert.)
Positional Accuracy (Km)....coeosusveso 3

CAMERA: Focal Length (mm)....ocveeeceeee cenee. 37
Aperture Stop..... R o 42
Exposure Time (sec)........... veeseass 0.01

Cycle Time (S€C).csvcsrocaoanasnsosnes - 200

Signal-to-Noise Ratio..... seeecasoens. 10

i SUPPORT REQUIREMENTS:

Field of View (deg) .veevencerersssesos. 34 x 34
Pointing Accuracy (deg)....cevvceoeos.. 0.18
Camera Volume (cu. ft.)..osveoeoosoeo. 0.65

Max., Roll/Yaw Rate (deg/sec).......... 0.39/1.2
Operating Power (Watts).......... cees. 32
Data Rate (bits/sec)s.vieeeecocas vee..3.8x 105
Camera Weight (IbS)...evserereceeoonos 32
COMMENTS ¢ - A S

Using 600 x 600 km image size, a 2'" RBV will provide
a 0.4 km ground resolution., A 2" wvidicon could also be used
but would barely provide the 1.7 km ground resolution which
is required to determine vertical height differences of 1 km
by shadow measurements. Alternatively a 2" RBV could be used
with a larger image size (see next data sheet). 67% coverage
is achieved in 40 days.
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PLANET: Mars
OBSERVABLE: Surface Topography (regional)

Family No. 8a
TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number....... vesesesnnsosss 13
Periapse/Apoapse Alt. (Km)..ooeeese..., 369/969
Inclination (deg)....veeveensvscncenoss 20
Imaging Altitude Range (Km)...oeoeoso. 269
Imaging On-Time (min)....occeeovaaoan . 34

IMAGE: Minimum Image Width (Km)..oveoeeoss.... 600
Max. Ground Resolution (km)........... 3 (1 vert.)
. Positional Accuracy (km)....... cereees 3

CAMERA: Focal Length (mm)........ O £
Aperture StOP..iivesessrensessocnsoons £/2
Exposure Time (S€C)..eeeevseeanssnosns 0.01
Cycle Time (S€C).eevovsevaoonnnnonssss 290
Signal-to-Noise Ratio......,...,.o....” 10

! SUPPORT REQUIREMENTS:

Field of View (deg).vveecieeresceeass. 1070
Pointing Accuracy (deg).eeioeeeecraocee 0.18
Camera Volume-(cu. ft.)..eoevveussons. 065
Max. Roll/Yaw Rate (deg/sec).......... L1:7/2.2
Operating Power (watts)........ ceveos. 32 .
Data Rate (bits/sSec)....eveeeoeesesasns 3.8 % 10°
Camera Weight (I1bS)....eveeeveenneasss 32

COMMENTS:

Image size used in 1500 x 1500 km, with a ground
resolution of 1.7 km. For the same size camera, use of a large
image size will result, in general, in shorter focal lengths,
smaller optics, and a lower data rate (unless, as in this
case, the data rate is controlled by the tube storage time).
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PLANET; Mars
OBSERVABLE: Surface Topography (regional)

Family No. 8b
TV TYPE: Z-inch RBV (shadowing)

ORBIT: Data Sheet NUMbeT..ouvsveveoovoraasoeas &
Periapse/Apoapse Alt, (Km).....eos....269/969
Tnelination (deg)..iveveneveecreerseandd
Imaging Altitude Range (Km)...,e00.... 969
Imaging On-Time (mMin)....ovvresnenorso 5

IMAGE: Minimum Image Width (km)........... ... 600
Max. Ground Resolution (km)...........3 (1 vert.)
Positional Accuracy (Km)...eoesossesoosd

CAMERA: Focal Length (MM} eeesvvereceoeoacaeess LO
Aperture StOP...v.esecescncnssnana ve.. £/2
Exposure Time (S€C).vsesvsssssrsrsesnss 0.0
Cycle Time (S€C)c.icriurrnoosnrvenesess 490
Signal-to-Noise RatiO....eeevssircers, L0

! SUPPORT REQUIREMENTS:

Field of View (deg)....vveesscsrecenass 70 X 70
Pointing Accuracy (deg).veeeeeressonna 0.18
Camera Volume (cuU., FE.)ouvosaveen. veeos 0.65
Max. Roll/Yaw Rate (deg/sec)........., L1.7/2.2
Operating Power (Watts8)...oeeecsossoss 32

Data Rate (bits/sec).viieervusranseses 3.8 % 10
Camera Weight (1b8)...vcverercsnnaases 32

5

COMMENTS : B

This sun-synchronous orbit provides 747 coverage
in five days. Image size used is 1500 x 1500 km with
ground resolution of 1.7 km permitting detection of vertical
height differences of 1 km by shadow measurements.
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PLANET: Mars

OBSERVABLE: Surface Topography (regional)
Family No. 3a

CAMERA: 70mm with S0-243 f£ilm (side stereo)

ORBIT: Data Sheet Number.......cvvceevvesnes 5
Periapse/Apoapse Alt., (km).....e..... 994/994
Inclination (deg)..ccecevrssessvosass 33
Imaging Altitude Range (km).......... 994
Imaging On-Time (éin)................ 15

IMAGE: Minimum Image Size (km)......oe00nwv.. 600
M&X. Gromd RESO]_utiOn (kl,ﬂ.) P IS A 3 (l Vert.)
Positional Accuracy (Mm).....cuocuauass 3

CAMERA: Focal Length (mm)..... P 7

Apertilte SCOPieevsvsacensrasesraesass L£/1.8
Exposure Time (8eC)....covvvnseseesss Q.01
Cycle Time (SseC).ciiecsen B s 11
Length of Film (ft)..... P
Shielding Weight (1bs).suviecrrsesess L

SUPPORT REQUIREMENTS:
Field of View (deg).v.evevevsernssess 87 x 87
Pointing Accuracy (deg).veceerresesss 0.17
Camera Volume {(cu. fL.)vuvisssraeasss 0.38
Camera Shape (£E)..vsssrevescorenssss LEO, XL
Max. Roll/Yaw Rate (deg/sec)..e.cc.... 0.89/0.77
Operating Power (WAttsS)...eveevese.ss 30
Data Rate (bits/sec).eeiiecersceeess, 0.9 X 10°
Camera Weight (1bS)....cvevrenrseess 26

COMMENTS :

Image size is 2300 x 2300 km with ground resclution of
0.93 km. Film length based on 367 coverage which is achieved
in 55 days. 418 days are required for 70% goverage. Forward
stereo would increase data rate to 1.4 x 109,
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http:0.89/0.77

PLANET; Mars

OBSERVABLE: Surface Topography (regional)
Family No. 3b

TV TYPE: 2-inch RBV (side stereo)

ORBIT: Data Sheet Number.........oeoveeeeoeas O
Periapse/Apoapse Alt. (Rm)....cvvuuvsss 400/9175
Inclination (deg)...vvevevrrnrunonsaoas 113
Imaging Altitude Range (KM)....voosnon 400-580
Imaging On-Time (min)................. 8

IMAGE: Minimum Tmage Width (Km).soesoevoonon. 600
Max. Ground Resolution (km)........... 3 (Ll vert.)
Positional Accuracy (Km)....coecevsuss 3

CAMERA: Focal Length (mm).......... ceseseaases LD
Aperture Stop..... feteeeeeereetearaann £/2
Exposure Time (S€C).uvecrerssosesconns 0.01
Cycle Time (sec)....... R
Signal-to-Noise Ratio....veoeeoevosss. 26

! SUPPORT REQUIREMENTS:
Field of View (deg)........ treererens .o 712 x 72
Pointing Accuracy (deg)....cvveoevses.. 0.30
Camera Volume (cu. Ft.)e.osooveesss seo. 0.65
Max, Roll/Yaw Rate (deg/sec)..... cee.. 0.99/1.9
Operating Power {(watts)....... R .
Data Rate (bits/sec)....vvvveossseseo. 30X 10°
Camera Weight (1bs)....0ececeoos veees. 32
COMMENTS: < |

Only 277 coverage is achieved with this sun-synchronous
orbit in the first 55 days. 70% coverage requires 420 days.
Ground resolution is 0.6 km to permit 1 km vertical Height
‘difference detection by stereo parallax. Forward stereo would
increase data rate to 9.2 x.10

54



PLANET: Mars

OBSERVABLE: Surface Topography (local)
Family No, 2la

TV TYPE: Z2-inch RBV (shadowing)

ORBIT: Data Sheet NUMDET....ssueeosossneossss 32
Periapse/Apoapse Alt, (Km)..,.......,.,340/33,809
Inclination (deg).vveesererrrosnnanssre?O
Imaging Altitude Range (Km),........., 340-976
Imaging On-Time (min)...... ceronesesss22

ITMAGE: Minimum Image Width (km)..o.veseose.., 100
Max, Ground Resolution (Km).....c.o...0.2 (0.1 vert.)
Positional Accuracy (Km)....oeseeeosso 0.2

CAMERA: TFocal Tength (mm)....vveversvcevnvoees 77
ADErtUTE SLOP..ucervecescsarsnnenssosos £/2
Exposure Time (S€C)uvveceveererseanass 0.01
Cycle Time (S€C)evsurvvosoocnssansaass L9
Signal-to-Noise Ratio....vevvsveecoa,. L0

SUPPORT REQUIREMENTS:
Field of View (deg).uvieeoocssanenasss 17 x 17
Pointing Accuracy (deg)eveceiersersoo., 0.012
Camera Volume {cu. ft.)..... seensasese .65
Max. Roll/Yaw Rate (deg/sec)..........0.20/3.8
Operating Power (watts)....... sesesase 32
Data Rate (bits/sec)..vseininvrrennes, 2.0 X 106
Camera Weight (I1bS)....veceinvnenoeuan 32

COMMENTS : .
Ground resolution of 0.17 km is used to permit

shadow measurements leading to vertical height differences
of 0.1 km.
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PLANET: Mars
OBSERVABLE : Surface Topagraphy (local)

Family No. 21b
CAMERA: 70mm with S0-243 film and IMC (shadowing)

ORBIT: Data Sheet Number.,....vvesesesvnesees 33
Periapse/Apoapse Alt. (km)...........383/12,524
Inclination (deg).eececnccennnnenssss 124
Imaging Altitude Range (km)..........383-2117
Imaging On-Time (@min)........00v0ev...39

IMAGE: Minimum Image Size (km).viveeeewsan., 100
Max., Ground Resolution (km)..........0.2 (0.1 vert.)
Positional Accuracy (Mm)..vevevcecee. 0.2

CAMERA: Focal Length (mm)...civeernssoesnaess99
Aperture StOP....esessveerseecrsasans£/1.8
Exposure Time (SeC)..veeserovesssesss 0.05
Cycle Time (SEC)iueittncarnssessosans 33
Length of Film (f£).....v..... cresearas 08
Shielding Weight (1bs)e.iviieenrrneees3

SUPPORT REQUIREMENTS:
Field of View (deg)..vvvevevsnssnnes, 36 x 36
Pointing Accuracy (deg)...veeeerensss 0.0054
Camera Volume (Cu. FE.)uvesvvsesesess 16
Camera Shape (Ft)suusvveeesnonsrnenss LaIX0.6%X.5
Max. Roll/Yaw Rate (deg/sec)....,.....0.016/0.24
Operating Power (Watt8)...i.e.eieeeeef?
Data Rate (bits/sec).....vvvrevrnveeeed b x 106
Camera Weight (I1bsS)....vievunsseeeaseli

COMMENTS :

Image size is 250 x 250 km., Film length based on 10%
coverage.,
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PLANET: Mars

OBSERVABLE: Surface Topography (local)

Family No, 16

CAMERA: 5-inch with S0-243 film and IMC (side stereo)

ORBIT: Data Sheet Number......eovsesosoaonss 27
Periapse/Apoapse Alt, (km)........... 383/12,524
Inclination (deg)..ivseevacaesoeesass 124
Imaging Altitude Range (km).......... 383-485
Imaging On-Time (Min)...esveeerveoses 17

IMAGE: Minimum Image Size (km).............. 100
Max. Ground Resolution (km)......c... 0.2 (0.1 vert.)
Positional Accuracy (km)..........en. 0.2 ’

CAMERA: Focal Tength (mm)........... P - 74
Aperture StOP...covessrannsevasessass £/1.8
Exposure Time (S€C)...vsuvseacsasosnss 0,01
Cycle Time (S€C).vuvvseuvsacconsccanss 110
Length of Film (f£).....vveueuvnensas 62
Shielding Weight (Ibs)...eivveveseses 5

SUPPORT REQUIREMENTS:
Field of View (deg).ecvrvevesnescsrss 70 5 70
Pointing Accuracy (deg)...cevveeeiees 0,024
Camera Volume (ctu. fE.)ivernnrnsernes 2,3
Camera Shape (FE)...seesvescaaansreasl,1x0.8x2,27
Max. Roll/Yaw Rate (deg/sec)....s.... 1.1/0.20.
Operating Power (WRELS)...eesseessass 110
Data Rate (bits/sec).evisosssensssess 1.6 x 10
Camera Weight (Ibs)......cevsneeaesese 63

7

COMMENTS::

Image size is actually 550 % 550 km, with ground resolution
(gtspgriagg%) of 60m. Forward stereo would result in data rate
of 3.1 x .
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PLANET: Mars

OBSERVABLE: Surface Topography (detailed)
Family No. 30

TV TYPE: Shadowing

ORBIT: Data Sheet NUMbBET....0vvesosovsocnssss 42
Periapse/Apoapse Alt. (Km)............ 383/12,524
Inclination (deg)....v..... crarecneess L24
Imaging Altitude Range (Km)...o000.... 383-2117
Imaging On-Time (Min).....eeveveesosao 39

IMAGE: Minimum Tmage Width (Km).eueeorvonesns 0.5
Max. Ground Resolution (km)........... 0.005 (0.05 vert,.
Positional Accuracy (Xm).......00000.. 0.005

CAMERA: Focal Length (mm)..... cerocscseseanaana
Aperture StoP...seeeessscsssvssssacans
EXpPOSUTe Time (S€C) ..o sssssisronoens
Cycle Time (S€C).csovevcevossecvsonena
Signal-to-Noise RatiO....ceevmvocooess

SUPPORT REQUIREMENTS:

Field of View (deg).cvevecnvecsenonoenoe
Pointing Accuracy (deg)..eveeeevesooss
Camera Volume (cu. ft.)o.osooees teoens
Max. Roll/Yaw Rate (deg/sec)..... seees
Operating Power (watts)........ eseasas
Data Rate (bits/sec)...eeveess cerovens
Camera Weight (ibs)......ccveuv.. ceovos
COMMENTS ¢

Large focal lengths (~5m) and large optical system
diameters (>2m) are required for TV systems. Low solar
elevation required for shadows prevents use of a slow film
which would otherwise provide adequate resolution.
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PLANET: Mars
OBRSERVABLE: Surface Topography (detailed)
Family No. 25

CAMERA: 9.5-inch with S0-230 film and IMC (forward stereo)

ORBIT: Data Sheet Number.......occeeovosrsas 37
Periapse/Apoapse Alt, (km)........... 383/12,524
Inclination (deg)..vveeesceverevassss 124
Imaging Altitude Range (km).......... 383-485
Imaging On-Time (min)..v.eceveeseaosss 17

IMAGE: Minimum Image Size (Km).....coeessee0a 005
Max. Cround Resolution (Km).......... 0.005 (0.05 vert.)
Positional Accuracy (Km)....sessssses 0.005

CAMERA: Focal Length (Mm)...eevsssasesssaesss 700
Aperture SEOP..cseesscssesosvscosavss £/1.9
Exposure Time (S€C)....caeeveosnsesas 0.002
Cycle Time (S€C)uivesvrivsessncssoses L2
Length of Film (Ft)...ceeenracsvsrenss 230
Shielding Weight (1bs)eiseiservennens 74

SUPPORT REQUIREMENTS:
Field of View (deg).vcuvessensnssoses LB X 18
Pointing Accuracy (deg).....crvevsns. 0.0006
Camera Volume (e, Ft.).eevsesessosas L3
Camera Shape (Ft).ue.vesvsronsensessad 3XL.382.9
Max. Roll/Yaw Rate (deg/sec)......... 0.49/0.38
Operating Power (WattsS).......sess.ss 280
Data RAte (bLts/SEC)...nreessrserssss 5.0 % 100
Camera Weight (Ibs)....vevsverecarees 270

COMMENTS:

Image size is actually 125 x 125 km., Film length based on
1% planetary coverage.
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http:0.49/0.38

PLANET: Mars

OBSERVABLE: Surface Appearance (regional)

Family No. 8a

TV TYPE: 1l-inch vidicon

ORBIT:

IMAGE:

CAMERA :

Data Sheet NUmber.....eoeeeceeeeovscses 13
Periapse/Apoapse Alt. (Km).....uvse... 969/969
Inclination (deg)...vevveenncsnennnsas?0
Imaging Altitude Range (km).....0..... 969
Imaging On-Time (Min)....oveeeseesesos 34

Minimum Image Width (km).............. 500
Max. Ground Resolution (Km)......eo0...3
Positional Accuracy (Km)....oeeoeessso 10

FocalLength (m)O.'.l..O...Il.l..ﬂ.’.19

Aperture Stop..... U S & -
Exposure Time (sec)........ R | I §
Cycle Time (Sec).cueveeeass ceenen ceveos 200
Signal-to-Noise Ratio...... cesseeccnns 2B

SUPPORT REQUIREMENTS:

Field of View (deg).oeevesoceeoanneso. 34 X 34
Pointing Accuracy (deg)....cooeeeeoo.s0.59
Camera Volume (cu. ft.)oveseoewoseons. 0.32

Max, Roll/Yaw Rate (deg/sec)..,.......0-30/0-95
Operating Power (wWattsS)....eeeceeeess. 10

Data Rate (bits/5€C)..vevrurconesons.. 400
Camera Weight (IbS)...veeeeeeeenecaso. LB

67% coverage is completed in 40 days.
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http:0.30/0.95

PLANET: Mars

OBSERVABLE:

Family No. 8b

TV TYPE:

ORBIT:

IMAGE:

CAMERA:

Surface Appearance (regional)

1-inech vidicon

Data Sheet Numbér.........,.,.........14
Periapse/Apoapse Alt. (KM)..o0eosess.. 369/969
Inclination (deg).....cvivvvnronnnceans 95
Imaging Altitude Range (Km)...c.o..... 969
Imaging On-Time (min).....oc... ceeones D

Minimum Image Width (Km)...esosoooe.a. 600
Max, Ground Resolution (Km).....oeoes.3
Positional Accuracy (Km)....oeeoevsee. L0

Focal Length (mm)........ crneresseeses 19
Aperture StoP...i.evececcrsvesoseseoss £/8
Exposure Time (S€C)...vorevasan veosass 0.1
Cycle Time (S€C)uceorevsnaosaneaosssao 200
Signal-to-Noise Ratio.....eseeoevoc... 28

EH
3

SUPPORT

REQUIREMENTS

Field of View (deg).ve.vuivceneoocsoans 34 x 34
Pointing Accuracy (deg)....ceevevsosss 0.59
Camera Volume (cu. ft.)...... creeeness 0.32

Max. Roll/Yaw Rate (deg/sec)..........0.30/0.95
Operating Power (WattS)......eoeeseo.. 1O

Data Rate (bits/sec)..vevveeecreranann 7400
Camera Weight (1bs)....euvvvueas. R £

COMMENTS :
74% coverage achieved in 5 days by sun-synchronous

orbit,

1
1
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http:0.30/0.95

PLANET: Mars

OBSERVABLE:

Family No. 6

TV TYPE:

ORBIY:

IMAGE:

CAMERA::

Surface Appearance (regional)

2-inch RBV with color filters

Data Sheet Number......evicoevesacvcess
Periapse/Apoapse Alt, (km)..ccvevvnene
Inclination (deglivssvivesconssssesnnns
Imaging Altitude Range (Km)..,ceovevee
Imaging On-Time (min)....cceneevecosae

Minimum Image Width (Kkm)...eeosscevass
Max. Ground Resolution (km)......cce.o
Positional Accuracy (km).

4 & & B & B A S S SsS SO

Focal Length (MM)..esvsnssennsssnssons
Aperture StOoP..eievasevessressossensocs
Exposure Time (S€C).vivvrveovcrrsosens
Cycle Time (B€C).vsversoscoarnssssnnas
Signal-to-Noise Ratio...ovcosvsecsones

11
425/6955
90
425-952
18

600
3
10

9
£/2
0.01
280

i

SUPPORT

REQUIREMENTS
Field of View (deg)...vvsnvscvoscnnsos
Pointing Accuracy (deg).ceeeerreoroans
Camera Volume (cu. fE.).oiovevrenscoens
Max, Roll/Yaw Rate (deg/see)......0...
Operating Power - (watts).......,.,.

B’a’ta Rate (blts/seg)l""'.'ﬁﬂ'ﬂ."."
Camera Welght (lbs) st st ersesseconnas

104 x 104
0.60
0.65
3.0/4.6
32

4.1 x 10°
32

CGMMENTS‘

Only 58% coverage is achieved.

A 15" vidicon with

a zoom lens could have been used; the data rate would be
decreased but the system weight increased.
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PLANET: Mars

OBSERVABLE: Surface Appearance (local)

Family No. 2la

TV TYPE: 2Z-inch RBV

ORBIT:

IMAGE:

CAMERA:

Data Sheet NUMbBETr....ocveeososecunsosss 32
Periapse/Apoapse Alt. (km)..eu.....o..340/33,809
Inclination (deg).eeevesssvenceonoosesdO
Imaging Altitude Range (km)...ceooescs 340-976
Tmaging On-Time (MIN) +.eeorsmesoeeosae 22

Minimum Tmage Width (Km)...eveovoso... 00
Max. Ground Resolution (km)......... .. 0.2
Positional Accuracy (km)....“.......o2

Focal Length (mm)...eveeeoecsrovecaoss??
Aperture SEOP....vovesvecsaserrsness . E/2
Exposure Time (8€C).ueresesnnesnvaass 001
Cycle Time (S€C)euurvnvcrcciennnannsnsi?
Signal-to-Noise RAEIO0.ssseroreaieoanss LU

SUPPORT

Max. Roll/Yaw Rate (deg/sec)..........0.20/3.8

REQUIREMENTS:

Field Of View (dEE)..sevnsroercncessos b7 ¥ 17
Pointing Accuracy (deg),....,(.,..‘..“,.{}*}-2
Camera Volume .(cu. ft.)..eessreoveasss 0209

Operating Power (watts)...,...a,,..,,.32
Data Rate (bits/sec).........“...,.....2-0 x 10
Camera Weight (1bs)..........,,..,,.,.32

6

COMMENTS:
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PLANET: Mars

OBSERVABLE: Surface Appearance (local)
Family No. 21k

CAMERA: 70mm with S0-243 film and IMC

ORBIT: Data Sheet Number......... I X
Periapse/Apoapse Alt, (km)........ ... 383/12,524
Inclination (deg)......cce.... ceeessas 124

Imaging Altitude Range (km)..,....... 383-2117
Imaging On—Time (min)................ 39

IMAGE: Minimum Image Size (km)......¢000.... 100
Max, Ground Resolution (km).......... 0.2
Positional Accuracy (KM)..eieeeeeoees 2

CAMERA: Focal Length (Mm).....cocevevvneensss 74
Aperture StOD...esecevsssvorserassess E/1.8
Exposure Time (S€C)..iieeseencvreesesss 0.05
Cycle Time (S€C)iviereereesssssnsssss 07
Length of Film (ft)....vvereennesnes. 46
Shielding Weight (1DS)eeeuseesnnneens 2

' SUPPORT REQUIREMENTS:
Field of View (deg)....... creeeranees U7 x 47
Pointing Accuracy§(deg).....,........ 0.054
Camera Volume (cU. Fto)veesosovevseess 1.3
Camera Shape (ft)....iveeeeeeoroeenns 1.4x%0.6x1 .4
Max. Roll/Yaw Rate (deg/sec)..... oses 0.018/0.22
Operating Power (wWatts)....ceeveenaes 67
Data Rate (Pits/SeC)...ivsesossonnsss 7.7 % 10
Camera Weight (I1bs)......cvvvseceaare &1

6

COMMENTS :

Image size is actually 335 x 335 km, providing ground
resolution of 45m at periapse. Film length based on 10% coverage.
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http:0.018/0.22

PLANET: Mars
OBSERVABLE: Surface Appearance (local)

Family No. 19
TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet NUMBET....evseronoscasansnssO
Periapse/Apoapse Alt. (km)..,,.,,.....383/12v52&
Inclination (deg)e.esvsrrsvrocsncnsssss 124
Imaging Altitude Range (Km)..voecoss..383-880
Imaging On-Time (Min).....vsevoserssas23

IMAGE: Minimum Image Width (km).....ovse0.... 100
Max. Ground Resolution (km)....coe0eas0.2
Positional Accuracy (Km)...coevecoosco?

CAMERA: TFocal Length (M) eesvvessreoervonsscas 87
ADETLULE StOP.svescocsosesancvssencsas /2
Exposure Time (S€C).scscvsvescossaosas0.01
Cycle Time (S€C)ecevsssossocsesccssnss 20
Signal-to-Noise RatiO..eosssesosscoses O

SUPPORT REQUIREMENTS:
Field of View (deg)..v.oervcnnncns ceo. 15 x 15
Pointing Accuracy (deg)....essenssssss 0+13
Camera Volume (eU. FE.)..vvorvrosooosns 0.65
Max., Roll/Yaw Rate (deg/sec)..........0.22/3.8
Operating Power (Watts)...oeeesoocesss 32
Data Rate (bits/Sec)..eeevescrrnrossssd+? ¥ 10
Camera Weight (1b8).sevvevnvrcssasssas 32

6

COMMENTS:

Ground resolution is actually 0.13 km at 880 km
altitude.
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PLANET: Mars
OBSERVABLE: Surface Appearance (detailed)

Family No. 28
TV TYPE: Z2-inch RBV with color filters and IMC

ORBIT: Data Sheet NUMDET......eveeesestsnss. 0
Periapse/Apoapse Alt, (km)..,,.,...,..383/12;524

Inclination (deg)...eoveuvn... teoecee .. 124
Imaging Altitude Range (km)...........383-880
Imaging On-Time (min)........ccu... . e. 23

IMAGE: Minimum Image Width (Km).....0evvo0s0..0.5
Max. Ground Resolution (Km)....oe.o... 0.005
Positional Accuracy (Km)...seesoeeeeso0.02

CAMERA: Focal Length (Mm)...eveeaosvonrsaneeas, 2300

APETtuTe StOD...sscoceocccocnsoonnoass £/2.5
Exposure Time (S€C).eeecveeevensncacss 0.003
Cycle Time (S€C).uevvrrosoosveosoanoas 0.8
Signal-to-Noise Ratio......cvevavcoan. 4

1

i  SUPPORT REQUIREMENTS:

Field of View (deg).cveeecconcseneeaors 3.5 x 0.5
Pointing Accuracy (deg).....evoeevs... 0.0013
Camera Volume (cu. f£.)o.ovcoweeoass., 06

Max. Roll/Yaw Rate (deg/sec)..........0.18/8.4

Operating Power (watts).......... Y 8

Data Rate (bits/sec).....vecooees veo.. 2.4 x 10

Camera Weight (1bs)....ovveunns. coes.. 360
COMMENTS ¢

Image size used is 3.8 x 3.8 km. Optical system
is one meter in diameter.
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PLANET: Mars

OBSERVABLE: Surface Appearance (detailed)
Family No. 30
TV TYPE:

ORBIT: Data Sheet Number.........ovceececess 42
Periapse/Apoapse Alt. (km)............ 383/12,524
Inclination (deg)..cuivevervesssonessos L24
Imaging Altitude Range (km)...co0..... 383-2117
Imaging On-Time (min).....ecesoeceosee 39

IMAGE: Minimum Image Width (km)....veesoveees 0.5
Max, Ground Resolution (km)....oe20... 0.005
Positional Accuracy (km).......ce0....0.02

CAMERA: Focal Length (mm)......cevee.. teesenss
Aperture StoP...eveseeeccsanscens caioo
Exposure Time (S€C).uiveceeascsccsoacns
Cycle Time (S€C).cioosscsnnarssasosncsa
Signal-to-Noise RatiO.seessocnovsvoonss

! SUPPORT REQUIREMENTS:

Field of View (deg).cesceccosesasnssonoca
Pointing Accuracy (deg)....... seossaas
Camera Volume (cu. fE.)..eeovvaoonoasse
Max, Roll/Yaw Rate (deg/sec)..verioeas,
Operating Power (WAtES)....ovevoooesoss
Data Rate (bitsS/SE€C).viseessrececenoas
Camera Weight (1bsS)..vivviivrornncenas

COMMENTS ¢

TV systems require long focal lengths (~5m) and large
optical system diameter (»2m). Low solar elevation angles
do not permit use of film with adequate resolution capability.
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PLANET: Mars

OBSERVABLE:

Family No, 8a

TV TYPE:

ORBIT:

IMAGE:

CAMERA:

Variable Surface Appearance (regional)

l1-inch vidicon

Data Sheet Number......... PR ceeel3
Periapse/Apoapse Alt. (Kkm).....oo0.0. 969/969
Inclination (deg)....veueeovecesannssosd0
Imaging Altitude Range (Km).....co.0.. 969
Imaging On-Time (Min)....oeccecomeeosoo 4

Minimum Image Width (Km)....eeveoo.... 8500
Max. Ground Resolution (Km)...scovosos 3
Positional Accuracy (kt[l) * 3 & & OB @ 2 &3 P S a0 10

Focal Length (mm).......... ceeseaceaas 19
Aperture StOP......ocevevovecvacscoccas /8
Exposure Time (S€C).usscsessseresscoss 0.1
Cycle Time (S€C).vsscusovosassssasssss 200
Signal-to-Noise RatiO....eeevsoeaocess 28

.
+

SUPPORT

REQUIREMENTS:

Field of View (deg)..vecvceneerenncoan 34 x 34
Pointing Accuracy (deg)...coveovecaoes 0.59
Camera Volume {(cu. Ft.)ueeesoeseoesaos 0.32

Max. Roll/Yaw Rate (deg/sec)..... eee.. 0.30/0.95
Operating Power (WattsS).......ooss0... 16

Data Rate (bits/sec)..veerevorconsreos 7400
Camera Weight (1bs)...vevvivvenevanesn 16

COMMENTS ¢
The same area can be imaged once every 5 days, not

daily as desired. .
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http:0.30/0.95

PLANET: Mars

OBSERVABLE: Variable Surface Appearance (regional)

Family No. 8b

TV TYPE: l-inch vidicon

ORBIT:

IMAGE:

CAMERA:

Data Sheet Number......vvevvoeveecocee 14
Periapse/Apoapse Alt. (km)..... ceesane 969/969
Inclination (deg)...vseeeevnercoreoeos 22
Imaging Altitude Range (km)...ccocevo.o 969
Imaging On-Time (Min)......veeoveoooses @3

Minimum Tmage Width (km).....ev000.... 600
Max. Ground Resolution (Km)....eevo...3
Positional Accuracy (Km)....oeeesseeoo L0

Focal Length (mm).....cvevvceveencsoos 19
APETtuUre SEOP.v.eseeenvonncnnecses ero.. £/8
Exposure Time (S€C).seesronssnesseooss 001
Cycle Time (S€C)..eeeovsovsonvesncasoss 200
Signal-to-Noise RatiO....eeevscecooess 28

SUPPORT

REQUIREMENTS:

Field Of View (deg).veerencrncness ce.. 34 X 34
Pointing Accuracy (deg)....ceeoceenen. 0.59
Camera Volume (cu. ft.)uo.weeeeonnnaann 0.32

Max. Roll/Yaw Rate (deg/sec)..........0.30/0.95
Operating Power (WAttsS)....veeoeossess LO

Data Rate (bits/sec)..... R £ (WY
Camera Weight (I1bsS)....eveeeeovueoeeos LO

COMMENTS;
The same area can be imaged every 5 days, not daily

as desired.

However, 747 coverage is available in each 5 day

period, so at least four coverages of 107 can be obtained in a

Martian year as desired.
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http:0.30/0.95

PLANET: Mars

OBSERVABLE: Variable Surface Appearance (regional)
Family No. 6

TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet Number.......ceoseeseeeoses L1
Periapse/Apoapse Alt., (KM).....evo....425/6955
Inclination (deg)...evvveeeoessonnvess 30
Imaging Altitude Range (Km)...........%425-952
Imaging On-Time (Min)....ceveeoseesess 18

IMAGE: Minimum Tmage Width (km).....cco0v.... 000
Max. Ground Resolution (km)......... ee 3
Positional Accuracy (Km).....eeeeeeo.o L0

CAMERA: TFocal Length (MM)...eeeeerveoconcesooed
Aperture SEOP..eeeseseseesosoasennsens £/2
Exposure Time (S€C).vsecrsssesvsssaass 0.0
Cycle Time (8€C).iuvsveovcaonvosonnsass 280
Signal-to-Noise Ratio....veeeiecescaeas 8

SUPPORT REQUIREMENTS:.
Field of View (deg)cceceeeassenseeesa. L04 x 104
Pointing Accuracy (deg)eseeersancacass 0.60
Camera Volume (cu. f£.)ueouvsuessusnnas 0,63
Max. Roll/Yaw Rate (deg/sec)..........3.0/4.6
Operating Power (Watts)......eeeosssns 32
Data Rate (bits/sec).....ceeeevesasess .1 x 10
Camera Weight (1bS)t..evessecovanceens 32

5




PLANET: Mars
OBSERVABLE: Variable Surface Appearance (local)

Family No. 21a
TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number....... . 2
Periapse/Apoapse Alt. (Km)..voevoesons 340/33, 809
Inclination (deZ)..eeveveeovorsoseooes 20
Imaging Altitude Range (Km)...o.o..... 340-976
Imaging On-Time (min)....cvoveeeeeeenas 22

IMAGE: Minimum Image Width (Km)....e0euass... 100
Max., Ground Resolution (km)........... 0.2
Positional Accuracy (Km)...eoeecesasss 2

CAMERA: TFocal Length (mm).....oovvooenn veeeren 77
Aperture StODP...vvvoereceesecoonnsoass £/2
Exposure Time (S€C).veverencennnns ..., 0.01
Cycle Time (SEC).civereovoccresssnnsss 19
Signal-to-Noise Ratio......eveoa. eeess 10

SUPPORT REQUIREMENTS:
Field of View (deg).eereevroeneennasas 17 x 17
Pointing Accuracy (deg)....... veeeoaas 0,12
Camera Volume (eu. ft.).o.ovesoensnssos 0.65
Max. Roll/Yaw Rate (deg/sec).......... 0.20/3.8
Operating Power (WattS)...osesososssss 32
Data Rate (bits/sec)..vveivreerevecnsas 2.0 x 106
Camera Weight (I1bs)....veevvvvvrnseros 32

COMMENTS:
The same area can be imaged after a 1 day interval.

75% coverage can be obtained every 50 days.
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PLANET:

Mars

OBSERVABLE: Variable Surface Appearance (local)

Family No. 21b
CAMERA: 70mm with S80-243 film and IMC
ORBIT: Data Sheet Number...... Cereecnesaanse . 33
Periapse/Apoapse Alt, (km)........... 383/12,524
Inclination (deg).veeevecnnsns ceressas 124
Imaging Altitude Range (km)......... . 383-2117
Imaging On~Time (@in).......eo0vnuuee 39
IMAGE: Minimum Image Size (km)..... veseesesss 100
Max., Ground Resolution (km).......... 0.2
Positional Accuracy (km).....oveeveee 2
CAMERA: Focal Length (Mm)...veessen ceresesaas 74
Aperture Stop..... cesssssreecesaseess f/1.8
Exposure Time (SeC)..ieesveceenveness 0.05
Cycle Time (S€C)ivieveeveansssasnness 67
Length of Film (ft)...cveevevconaesss 46
Shielding Weight (1bs)e.vveereereern. 2
SUPPORT REQUIREMENTS:
Field of View (deg).renieinnenenneees U7 X 47
Pointing Accuracy (deg)....eveveeee.. 0.054
Camera Volume (cu. ft.)eiv.veeeoeaae. L.3
Camera Shape (ft)....... teeserecanes . 1.4%0.6x1.4
Max. Roll/Yaw Rate (deg/sec)..... ..., 0.018/0.22
Operating Power (WAttS)....veeeeesnss O7
Data Rate (bits/sec)...veeeeenn ceeees 1.7 X 106
Camera Weight (Ibs).....ccceeeeenn eee 41
COMMENTS :

Image size is actually 335 x 335 km, with ground resolution

of 45m at periapse.
only 1% is required.

Film length is based on 107 coverage, although
747, coverage is available every 50 days.
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http:0.018/0.22

PLANET: Mars

OBSERVABLE: Variable Surface Appearance (local)

Family No. 19

TV TYPE: 2-inch RBV with color filters

ORBIT:

IMAGE:

CAMERA ;

Data Sheet NUMDEY.....vvveaneeesnaosss 30
Periapse/Apoapse Alt. (km)..... ceoe... 383/12,524
Inclination (deg)..uvvvreeenerocnsnsao 124
Imaging Altitude Range (km)........... 383-880
Imaging On-Time (min)....ovveeveeeeess 23

Minimum Image Width (km).............. 100
Max. Ground Resolution (km)........... 0.2
Positional Accuracy (Km)....eeeeeeeeeo 2

Focal Length (mm)....... st esenenenonas 87
Aperture StOP.useeioccecevsssooovsceas £/2
Exposure Time (S€C).vivveeeenrenrooonas 0.01
Cycle Time (sec)ssevn.n.. cooresssacsoas 20
Signal-to-Noise Ratio....eecevoencooss 8

)
i

SUPPORT

REQUIREMENTS :

Field of View (deg).u.iveeeeenrecenaoons 15 x 15
Pointing Accuracy (deg).....evvvvv0... 0.13
Camera Volume (cu. fE.)ovevevsesenssss 0.65
Max. Roll/Yaw Rate (deg/sec)..... ve...0.22/3.8
Operating Power (watts)....... cenveaes 32

Data Rate (bits/sec)..... veeeseseaness 2.7 % 10
Camera Weight (1bs).......... R ¥

6

COMMENTS: .
Both a daily image interval and a seasonal coverage

interval is provided as desired. Ground resolution is
actually 0.13 km at 880 km altitude.
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PLANET: Mars

OBSERVABLE: Variable Surfdce Appearance (detailed)

Family No. 28

TV TYPE: 2-inch RBV with color filters and IMC

ORBIT:

IMAGE:

CAMERA:

Data Sheet Number..........oocevceooe..40
Periapse/Apoapse Alt. (Km).....o.0....383/12,524
Inclination (deg)..eeeereerenunones coo 126
Imaging Altitude Range (km)...........383-880
Imaging On-Time (Min)....oeeveceercene23

Minimuln Image Width (km) * & & 9 8 O % & 38 kD2 e 0.5
Max. Ground Resolution (km).....s.0...0.005
Positional Accuracy (Km)....oeeessesso0.02

Focal Length (mm)....ec0vvvvcevecncenas 2300
Aperture Stop..... Cereseeeesoenassasss £/2.5
Exposure Time (S€C).vevvveresesesossn, 0.003
Cycle Time (S€C).ccveerorconsavaonsrsss 28
Signal-to-Noise RatiO....eecevoocoosss &

SUPPORT

REQUIREMENTS:

Field of View (deg).....ccceveeeanns ..0.5x 0.5
Pointing Accuracy (deg)...eeceevecnco. . 0.0013
Camera Volume (cu. ft.)..... S 1

Max. Roll/Yaw Rate (deg/sec)..........0.18/8.4
Operating Power (WattS)...eeveoeooeoss 47

Data Rate (bits/sec)....vvveeeunesos.. 2.4 x 10
Camera Weight (1bS)....svveevoencoesss 360

8

COMMENTS ¢

desired.

Same area can be imaged daily and seasonally, as

Image size is actually 3.8 x 3.8 km,
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PLANET: Mars

OBSERVABLE: Variable Surface Appearance (detailed)
Family No. 30

TV TYPE:

ORBIT: Data Sheet NUMbET......vvroeeovoeassss 22
Periapse/Apoapse Alt, (km)..oeveeron.. 383/12,524
Inclination (deg)...eeiveesnsnnsosoness 124

Imaging Altitude Range (km)........ .o, 383-2117
Imaging On-Time (min)...eoeeevovesecne . 39
IMAGE: Minimum Image Width (km).....cvvooeen.. 0.5

Max. Ground Resolution (km).,......0... 0.005
Positional Accuracy (km)....ovveevee.. 0.02

CAMERA: Focal Length (mm) e seseeoeeoceonnnnnns
Aperture StOP....sveeeseecsssccerccanns
Exposure Time (5€C)..ieevaceeeccnan oo
Cycle Time (S€C).vivrissososssssncanncs
Signal-to-Noise RatiO.i.vveoeeosooonss

SUPPORT REQUIREMENTS:
Field of View (deg)..cceecconeoncnonoe
Pointing Accuracy (deg)...eeesescsce..

Camera Volume (cu. ft.)...v.vrvennnnn.
Max, Roll/Yaw Rate (deg/sec)..........
Operating Power (watts)......... sesass
Data Rate (bits/Sec).ceevivessverosnsns
Camera Weight (1bs)...eoeeveennneoeens

COMMENTS:
TV systems require optical components beyond state =
of-art, while film systems do not have adequate sensitivity
at low solar elevation angles.
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PLANET: Mars
OBSERVABLE: Surface Winds (regional)

Family No. 7
™ TYPE: O0.5-inch vidicon

ORBIT: Data Sheet NUMbET......vs00000eosao0easl2
Periapse/Apoapse Alt. (km)....eee0s... 969/969
Inclination (deg).veeevesecenvsosoessodD
Imaging Altitude Range (km)...cecoees0 969
Imaging On-Time (Min)....ceeeveennceco 32

IMAGE: Minimum Tmage Width (km)........0..... 600
Max. Ground Resolution (km)...........20
Positional Accuracy (Km)....oveoesssso30

CAMERA: Focal Length (M) ..vvevveoeosreonnonos 6
APerture StOP..sscveevoesvesasesescaos £/5.6
Exposure Time (Sec).....veuveee.. cosoes 0.05
Cycle Time (S€C)evssosvovsosososoescan 320
Signal-to«Noise Ratio...sevoeeceecosee i0

SUPPORT REQUIREMENTS:
Field of View (deg)..e.svcoescssseseoa 34 X 34
Pointing Accuracy (deg)....cc.000s coaels8
Camera Volume (cu., ft.)..ovvevevonn...0.16
Max, Roll/Yaw Rate (deg/sec)..........2.0/3.8
Operating Power (WattsS)....veeovoseeos. 8
Data Rate (bits/Sec).cuvcveeeoseessans,. 4600
Camera Weight (Ibs)....evevevoneeocaas 8

COMMENTS:
The same area can be imaged again after 5 days, not

2 hrs as desired. 78% coverage is achieved in 5 days. Ground
resolution provided is 7.3 km.
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PLANET: Mars

OBSERVABLE: Surface Winds (loecal)

Family No. 20

TV ‘TYPE: 2-inch RBV

ORBIT:

IMAGE:

CAMERA:

Data Sheet Number........... cesoas R
Periapse/Apoapse Alt. (Km)............383/12,524
Inclination (deg).vuveeeeeeeeeeoeses.s 124
Imaging Altitude Range (Km).....o.....303=1115
Imaging On-Time (min).......... R 2

Minimum Image Width (km).............. 300
Max. Ground Resolution (Km).....cs0.0.0.2
Positional Accuracy (km).....ceceue... 2

Focal Length (mm)........ I -
Aperture StoODP..osossoss sessavesosenssss /2
Exposure Time (5€C).ececrnresnnsss eoss0.01
Cycle Time (sec).evvorsa. soneenrooeass 20
Signal-to-Noise Ratic....veoeuos. R X

SUPPORT

REQUIREMENTS :

Field of View (deg).cveococorncasanans 15 x 15
Pointing Accuracy {deg)......eeeos00..0.10
Camera Volume (cu, ft.)uv...... veoeoass .65
Max, Roll/Yaw Rate (deg/sec).......... 0.17/3.8
Operating Power (wWatts)......... R ¥.

Data Rate (bits/sec)..ceeeeescencenoan 1.9 x 10
Camera Weight (1bs)....vevevveeeecenan 32

COMMENT S :

The ground resolution is 60m at periapse, 170m at

1115 km altitude. By using 60% image overlap and doubling
the data rate, very nearly the same area could be imaged

after a 10 sec interval. A one min interval is desired.
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PLANET: Mars

OBSERVABLE: Topographic Changes
Family No. 30

TV TYPE: Shadowing

ORBIT: Data Sheet NUMDET....oveeeonoseonnones 42
Periapse/Apoapse Alt. (Km).....o.e.... 383/12,524
Inclination (deg)..............,.....,124
Tmaging Altitude Range (Km)........... 383-2117
Imaging On-Time (Min)...eovevvceseccos 39

TMAGE: Minimum Image Width (Km)....eovecesnn. 0e3
Max. Ground Resolution (Km)........... 0.005 (0.05 verd
Positional Accuracy (Km).....oeosveeeo 04005

CAMERA: Focal Length (MM} ..eieeecencaoaonnns -
" Aperture StOP...icscecorcceccss cecosos
Exposure Time (sec)...... ceesisssecooss

Cycle Time (SeC).cscccoos sosesascsssso

Signal-to-Noise Ratio.c.ceeosecsccoess

SUPPORT REQUIREMENTS:
Field of View (deg)..... cecesssaassans
Pointing Accuracy (deg)....ecoovsos coas
Camera Volume (cu., ft.)o.coecoveveronss
Max. Roll/Yaw Rate (deg/sec).....ocees
Operating Power (WwattsS)...eeeveeceecss
Data Rate (bits/sec)..vvevveoocansonnes
Camera Weight (1bs).....ceeeeonn voseos

COMMENTS:
From 2117 km altitude, required TV systems have optics

exceeding state-of-art, while film systems are not sufficiently
sensitive at the required low solar elevation angles.
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PLANET: Mars

OBSERVABLE: Topographic Changes

Family No. 25

CAMERA: 9.5-inch with $0-230 film and IMC (forward stereo)

ORBIT: Data Sheet Number.....eoeceassensessss 37
Periapse/Apoapse Alt. (km)...ouseeens. 383/12,524
Inclination (deg)...............,....12&
Imaging Altitude Range (KM) v vwenesaes 3832485
Imaging On-Time (MIN) s e vavavavesaans L7

IMAGE: Minimum Image Size (Km)....ooeseroses 003
Max. Ground Resolution (km)..........0.005 {0.05 vert.)
Pogitional Accuracy (km).....eesves.. 0.005

CAMERA: Focal Length (M) ..seceersseronesaess 700
Aperture SEODP...ceierecessrsossrassace £/1.9
Exposure Time (S€C) s vrersreennaasssss 0.02
Cycle Time (S€C).vcsvernrrsscansannns 12
length of Film (FE) s ernenonnsnsnsnass 230
Shielding Weight (1bS)eeeceereravares 7147

SUPPORT REQUIREMENTS:
Field of View (deg)e.srseevsresossres L8 X 18 :
Pointing Accuracy (AE)wevevensess. . 0.0006
Camera Volume (G, FEu)eeesevsasssses 13
Camera Shape (FE)....eesuenvosasreres 3.3x1.3%2.9
Max. Roll/Yaw Rate (deg/sec)....v.v.. 0,49/0,38
Operating Power (Watts)....is.s.s.... 280
Data Rate (bits/sec).evsserasesescess 5.0 x 10
Camera Weight (1bS)....vvuvvosnsnonss 270

8

COMMENTS :

The same areas can be imaged after a one day interval which
should be adequate to determine if topographic changes are
occurring. Film length is based on 17 planetary coverage. Actual
image size is 125 x 125 km.
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PLANET: Mars

OBSERVABLE: Global Cloud Coverag

Family No. la

TV TYPE: 0.5-inch vidicon

ORBIT:

TMAGE:

CAMERA

Data Sheet NUMDEE e e v v v vvroensronsoenol
Periapse/Apoapse Alt. (km)..,.........931/931
INC1ination (deg).eeevesreverononsnses /L
Imaging Altitude Range (Km)...ooeeesss IOk
Imaging On-Time (Min)....oveeeoveecoos /L

Minimum Image Width (km).............. 1000
Max., Ground Resolution (km)........... 20
Positional Accuracy (Km)....oevoeuso..20

Focal Length (Mm)...evvvevvcenss ceeeons 3
ApETTUT® SEOP.vsvrveevssvoessnnsnoeoss £/3.6
Exposure Time (S€C).v.voereeovesscooss 0,01
Cycle Time (S€C).covserovoocracesessss 200
Signal-to-Noise Ratio....eeoeeonvocesss 49

SUPPORT

REQUIREMENTS :

Field of View (deg)....vevcoscosesoaso 02 X 62
Pointing Accuracy (deg).sveoveevcsocne 3.1
Camera Volume (cu. ft.).veveoeae.. soe.. 0,16
Max. Roll/Yaw Rate (deg/sec)..........1l/16
Operating Power (WatEtS)...eeesooooeoss 8

Data Rate (bits/sec)...eevvvcocen. ..., 4600
Camera Weight (1bs)....ce00ceo.. coeees B

COMMENTS:

desired.

95% coverage is provided in 3 days, not 1 day as
Actual image size is 1200 x 1200 km with 10 km

resolution.




PLANET: Mars

OBSERVABLE: Global Cloud Coverage

Family No. 1a

Ty TYpE. 0.5-inch vidicon with color filters

ORBIT:

IMAGE:

CAMERA:

Data Sheet NUMDEY s« 0evssraoenneveaoncal
Periapse/Apoapse ALt. (KMm)..ooeoess0..931/931
Tnclination (deg).eeceserroscessnsaronil
Imaging Altitude Range (km).....o.....931
Imaging On-Time (MIN).vesovesesoosnaas/l

Minimum Tmage Width (Km)..eeeosssss... 1000
Max. Cround Resolution (Rm)....cocc...20
Positional Accuracy (Km)....oovceseses20

Focal Length (MM)...veeooosonnooecnsssd
ADETEUTE SLODu.sesoonrasssonsussscsscs £/546
Exposure Time (S€C)e.sceoversvevisooasrs 0003
Cycle Time (sec),aa..,.a.aou....,..,,,409
Signal-to-Noise RALIO. . vsvuvnesonosnss 20

SUPPORT

REQUIREMENTS : .

Field of View (deg) :ocesenveersranc.o. 02 X 62
Pointing Aceuracy (deg)...eeesoeososas et
Camera Volume (cU, F.)eeseesreessosss 0a16
Max, Roll/Yaw Rate (deg/sec)..,..,....2-1/3-3
Operating Power (Watts),..eeeeossreses S

Data Rate (bitS/S€C)..eeeuneesnsesss.. 2600
Camera Weight (I1D8).eeeeveresossonsess 8

COMMENTS:
See previous data sheet.




PLANET: Mars
OBSERVABLE: Global Cloud Coverage

Family No.1b
TV TYPE: 1l.5-inch vidicon

ORBIT: Data Sheet Number......... ceevnaraanea?
Periapse/Apoapse Alt. (km)‘.,...,o,,..&¢9f5&?3
Inelination (deg).viveeeesoovacasanensd0
Imaging Altitude Range (km)},....0.....540-2568
Tmaging On-Time (min)...coovveroscscsscs 05

IMAGE: Minimum Image Width (Km)..vesoeecsas.. 000
Max. Ground Resolution (km)....ccco.0.20
Positional Accuracy (Km)....oveeusse..30

CAMERA: Focal Length (Mm)....oveoenvcocooescecs8
APerture StOP....vecesosrsosssocsocaos /B
Exposure Time (S€C).vvecrevervcrsonss.0.0L
Cycle Time (S€C)uvstovearocannseonneos230
Signal-to-Noise RatitO...oevoevcoccresad?

SUPPORT REQUIREMENTS:
Field of View {(deg).ioeesrosoecosasascs 92 X 92
Pointing Accuracy (deg)....vessvcecoss kol
Camera Volume (cu. Ft.)ovecvoosveosesess 049
Max. Roll/Yaw Rate (deg/sec)..... vees.7.4/38
Operating Power (WALES)...oeeeososesa.. 2k
Data Rate (bits/sec)..... cesscesssnas. .2 x 10
Camera Weight (ID8)..veoerveenrnocssos 28

COMMENTS ¢
58% coverage is provided in 6 days, not 70% in 1 day
as desired, Coverage can be repeated every 6 days. Resolution
is 8.6 km at periapse, 19 km at 2568 altitude. A %" widicon
with a zoom lens could also be used,

4
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PLANET: Mars

OBSERVABLE: Global Cloud Coverage

Family No. 16.

TV TYPE: L1.5-inch vidicon with color filters

ORBIT:

IMAGE:

CAMERA:

Data Sheet NUMber......esses000ce0csea2
Periapse/Apoapse Alt. (Km).eooessess..440/5473
Inclination (deg)..ceeesevsossconossssd0
Imaging Altitude Range (Km)...........440-2568
Imaging On-Time (Min)..eeseveecreccrasBdS

Minimum Image Width (km).....c.s00.5. 000
Max. Ground Resolution (Km)....oveova.20
Positional Accuracy (Km)....cescese0..30

Focal Length (M) .seeveeecreososssnssas®
APETEUYre StOD.eossecssooscassrsssososs /B
Exposure Time (S€C)..sscsesveorsoosss.0ul
Cycle Time (S€C)ivessnscasoseeovorseas230
Signal-to-Noise Ratio.....eovucevcess.3d

SUPPORT

REQUIREMENTS :

Field of View (deg).ceceesvosnannonnas 92 x 92
Pointing Accuracy (deg)....coverusess Lol
Camera Volume (cu., fE.)eecvevvvnsess..0.49
Max. Roll/Yaw Rate (deg/sec)..........0.74/3.8
Operating Power (WattsS)...e.seoesssas 2b

Data Rate (Bits8/S€C)...eeesvvrsesecsssls2 X 10
Camera Weight (IDS)..evvecsrersseceecslb

4

COMMENTS:

See previous data sheet.
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PLANET: Mars

OBSERVABLE: Convective Cells and Turbulence (regional)

Family No. 9

TV TYPE: 0.5-inch vidicon

ORBIT:

IMAGE:

CAMERA ¢

Data Sheet Num,ber..,,,.........,..a...l5
Periapse/Apoapse Alt. (km)...... ven...969/969
Inclination (deg)......... vevarasaneasd0
Imaging Altitude Range (km)...a.a,.,,.969
Imaging On-Time (min)....o00ev000s00. LG4

Minimum Image Width (km)....... esosoeas 000
Max. Ground Resolution (km)....ooeoeo. 20
Positional Accuracy (Km)...coesosasee0o50

Focal Length (mm)....vveeccoee secsseos B
Aperture StOP...csceseovscssosssssoascsf/3.6
Exposure Time (S€C)..eecvececccsrsooss 0.05
Cycle Time (sec)..... sececcaeravosesos 320
Signal-to-Noise RatiO..coseoencnsossss LO

SUPPORT

REQUIREMENTS :

Field of View (deg).c..ovocoseorssosos 34 X 34
Pointing Accuracy (deg)...essssvovncoos 3.0
Camera Volume (cu., £ft.)evoecvroosonosss 0,10
Max. Roll/Yaw Rate (deg/sec)..........2.0/3.8
Operating Power (WAttS)...oveeosossoss 8

Data Rate (bits/sec)......ets000000...4600
Camera Weight (I1bS)....oeviosornsssecs 8

COMMENTS

7.3 km ground resolution is provided.

84




PLANET: Mars

OBSERVABLE: Convective Cells and Turbulence (detailed)
Family No, 22
TV TYPE: 0.5-inch vidicon

ORBIT: Data Sheet Number....... S L
Periapse/Apoapse Alt. (Km)............340/33,809
Inclination (deg).veeocaeseosococansooll

Imaging Altitude Range (Km)...coo0eo-. 340-365
Il'ﬂaging On-Time (miﬂ) s 08 83 08a36w 0o w000 0'5
IMAGE: Minimum Image Width (km)...ccoccoes- .. 100

Max. Ground Resolution (Km).....ceoeee3
Positional Accuracy (Km)....ceeoeeeeoc®

CAMERA: Focal Length (mm)...sseeeeeocecacensosl9
ADETtUre StOP.evossovvornrsessesrscens £/3.6
Exposure Time (Se€C).ccvovrrsoesnrsoos.0.0L
Cycle Time (8€C)eccesceoescs A
Signal-to-Noise RatiO....veeeecsieoeaos 4D

!  SUPPORT REQUIREMENTS:

Field of View (deg).covcocoacsosscos oo 17 x 17
Pointing Accuracy (deg)....ovseuoscss. 0.94
Camera Volume -{cu. ft.)e.overreoonanas 0.16
Max. Roll/Yaw Rate (deg/sec)..........7.8/57
Operating Power (WatES)...eeeeeecene.. 8

Data Rate (bits/sec)....eeeveeeesosess2.3 x 10
Camera Weight (IbS)....ceeeoocorecesosd

4

COMMENTS ¢
Ground resolution is 0.6 km. The same area can

be imaged on the next orbital pass (after 24,6 hrs) as
desiréd,
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PLANET: Mars

OBSERVABLE: Cloud Formation
Family No. ¢

TV TYPE: 1-inch wvidicon

ORBIT: Data Sheet NUmber....iovesovosssonsses 19
Periapse/Apoapse Alt., (Km).veesoeers.. 969/969
Inclination (deg).vevevreeros srsesesos 30
Tmaging Altitude Range (Km).....c0000. 969
Imaging On-Time (Min)....cosveossscoas &4

IMAGE: Minimum Image Width (km)..e.eevsoss... 600
Max. Ground Resolution (Km)...veevosos 3
Positional Accuracy (Km)....ose00sss00 L0

CAMERA: Focal Length (mm)..seseoossosssssessas 19
. ApPerture StOP.....coseseecesssevsossos L/8
Exposure Time (S€¢).vviocseassorsasass 0.0L
Cycle Time (S€C)scovsssosccssarsansasss 200
Signal-to-Noise RatiO..cocsoessvscssss 49

{ SUPPORT REQUIREMENTS:

Field of View (deg)..:vcecooensnsosaces 34 X 34
Pointing Accuracy (deg)...veessconsass 0.39
Camera Volume (cu., fE.)s.oecsssssvoass 0s32
Max. Roll/Yaw Rate (deg/sec).......... 3.0/9.5
Operating Power (watts)...eeeeecavoons 10
Data Rate (bits/sec)..veeeesnosanesss. 7400
Camera Weight (1b8)......oeeo000s4s0000. L0

COMMENTS:
Same area can be imaged after 5 days, not 15 min

as desired. However, by using 60% image overlap nearly the
same area could be imaged after 100 sec without increasing
the data rate,
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PLANET: Mars

OBSERVABLE: Cloud Formation

Family No. 9

™V TYPE: l=-inch vidicon with color filters

ORBIT: Data Sheet NUMDET...cevsseesesrcronnes LI
Periapse/Apoapse ALt. (Kkm)..ocecocosns 969/969
Inclination (deg).esvevveserecrssssoos 20
Imaging Altitude Range (Km)...ovoeesso 209
Imaging On-Time (Min)..cvocecrsnsansano 4ty

IMAGE: Minimum Image Width (Km)....eeeevos.... 000
Max, Ground Resolution (Km)....essouss 3
Positional Accuracy (Km)...eoveoeeesos L0

CAMERA: Focal Length (mm)eseseevoseossanaoesce L2
Aperture SEOD..:scssrrssvcrsssossnssosna £/8
Exposure Time (S€C)..euoresesnnroscsne 0.1
Cycle Time (S€C)uevsssnossossnensensss 200
Signal-to~Noise Ratio..soscearecsccsens 30

| SUPPORT REQUIREMENTS:

Field of View (deE).sosesocasrnennosss 4 X 34
Pointing Accuracy (deg)ovecssorsosoans 0.59
Camera Volume (cu, £t.)ococcvscsasonss 0.32

Max, Roll/Yaw Rate (deg/Sec)..osso..,.0.30/0.95

Operating Power (watts)..... cesscesnsa

Data Rate (bits/sec)....avsvossersesa. LoL X 10

Camera Weight (1bs)....eevevsnonsonnas

16
4

16

COMMENTS:

Same area can be imaged after 5 days, not 15

min as desired.
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http:0.30/0.95

PLANET: Mars

OBSERVABLE: Cyclone Formations (regional)
Family No. 9

TV TYPE: 0.5-inch vidicon

ORBIT: Data Sheet Number....o.soseosssoossoassld
Periapse/Apoapse Alt. (Km).....ev.....969/969
Inclination (deg)....... ceeaenroeanrss20
Imaging Altitude Range (Km)...co0s.0..309
Imaging On=Time (MInN)...coscssoossosocdtd

IMAGE: Minimum Image Width (km)..ocscveoaass..000
Max, Ground Resolution (Km),.sec0s000.20
Positional Accuracy (Km)....seecso000030

CAMERA: TFocal Length (m).....ccocecvsnsancsosd
Aperture SLOD...veeeeesvsanossorsscosst/Dab
Exposure Time (SeC)eicececrsrasvsccons 0.05
Cycle Time (S€C)eceessonscosronecascsss32l
Signal-to-Noise Ratio....vevvesssooss.l0

H

i SUPPORT REQUIREMENTS:

Field of View (deg)..vecessoessossssns3d X 34
Pointing Accuracy (deg).ceseesseossseadsl
Camera Volume (cu. FL.)}uovesevsvoasesas0.16
Max, Roll/Yaw Rate (deg/sec)..........2.0/3.8
Operating Power (WattS)..sousssosossossd

Data Rate (bits/sec)......vsoosesssa. 2600
Camera Weight (I1bS)....ccesso0eseoessad

COMMENT S

AL " vidicon provides 7.3 km ground resolution,
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PLANET: Mars
ORSERVARLE: Cyclone Formations (detailed)

Family No. 22
TV TYPE: 0.5-inch vidicon

ORBIT: Data Sheet NUMDET.....vevacosesoesssesdt
Periapse/ﬁpcapse Alt. (km)..,,.n,...,.340/333309
Tnelination (deg)..esseesevosossscsaasll
Imaging Altitude Range (Km)...osooso0.340-365
Imaging On=Time (min)....cooveecooecesd0ed

IMAGE: Minimum Image Width (Km)....c0000000..100
Max. Ground Resolution (Km).cosoeoonos3
Positional Accuracy (Km)....ceevcess0010

CAMERA: Focal Length (Im)...evveverossosanass sl
Aperture SEODP s sossorsnsenasnecaseasasst/3u0
Exposure Time (S€C)....oesvencasecass.0.0L
Oycle Time (S8C).cceevscsocarcasasnsss2l
Signal-to-Noise RatiO..eveeeeeonsooss B3

SUPPORT REQUIREMENTS:
Field of View (deg)..orvrsooecosssssost? X 17
Pointing Accuracy (deg)..seeesssoross led
Camera Volume (Cu. FE.)ososveveaososs 010
Max, Roll/Yaw Rate (deg/sec).....c....7.8/57
Operating Power (WattS)...eesecosessssd
Data Rate (bits/See).eecvevecrercessesled ¥ 10
Camera Weight (1bs)....,.....,...,.,,.8

COMMENTS ¢
A %" vidicon provides 0.6 km ground resolution.

The same area can be imaged after 24,6 hrs, not 2 hrs as
desired.
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PLANET: Mars

OBSERVABLE: Surface to Atmosphere Transfer

Family No. 14

TV TYPE: 0.5«inch vidicon

ORBIT: Data Sheet NUMDET.....eessossorosasres 20
Periapse/Apoapse Alt. (km)...coeovvnos 1016/1016
Tnclination (deg).vevivoosron creen ve. 96
Imaging Altitude Range (km).....c00000 1016
Imaging On-Time (Min)...eovvarccosasco 42

IMAGE: Minimum Image Width (Km)....eocosss0e. 100
Max. Ground Resolution (Km)....ccocoeoos 3
Positional Accuracy (Km)....oees0e00ss 10

CAMERA: Focal Length (mM).....ococsossossosnos 29
ADEITULe SEOP.sssevonraarsassssasassos £/526
Exposure Time (S€C)esccccvosesess bes.. 0.01
Cycle Time (SEC).curescovoosraanssrsns 66
Signal-to-Noise Ratio...svecscoscosses 24

H
S

SUPPORT REQUIREMENTS:
Field of View (deg)eoseovsosrscosncoons 11 x 11
Pointing Accuracy (deg)...sesescesssss 0:30
Camera Volume (cu, fE.)oioesones ceoss. 0.16
Max. Roll/Yaw Rate {(deg/sec)..... cesa. 2.8/28
Operating Power (Watts)...oreeosacssss 8
Data Rate (bits/8€C)ecsesnsrcosavssass 6900
Camera Weight (1b8)..c.iesveracovacoans 8

COMMENT S ¢

A k"vidicon actually provides 1 km resolution over
an image size of 200 x 200 km, 75% coverage is obtained
in 27 days, not 1 day as desired,
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PLANET: Mars
OBSERVABLE: Surface to Atmosphere Transfer
Family No. 15

TV TYPE: 0.5-inch vidicon with color filters

ORBIT: Data Sheet Number......... cesoeoenoses
Periapse/Apoapse Alt. (kno..o..,....,.10164;016
Inclination (deg)..ivieveerrocinanan .. .90
Imaging Altitude Range (Km)...ccco..,,1010
Imaging On-Time (min)......... cececean 74

IMAGE: Minimum Tmage Width (km)......... ess..100
Max. Ground Resolution (km)....... seaed
Positional Accuracy (km).............. 10

CAMERA: Focal Length (mm)....... sesosascossessld
Aperture StOP...c.cvesevecacaannns va0at/5.6
Exposure Time (SeC)..cecenvesoeneos ...0.1
Cycle Time (S€C).vecscscns ceecsansssasabb
Signal-to-Noise Ratio...ceeoevonnoonss 5
' SUPPORT REQUIREMENTS:
Field of View (deg)..c.covooceoosonscs 11 x 11
Pointing Accuracy (deg) .veeooessososss0e30
Camera Volume {cu, ft.)..osvesosscocos 0.16
Max. Roll/Yaw Rate (deg/sec)......o... 0.28/2.8
Operating Power (WattsS)...o...... cesenad
Data Rate (bits/SeC)..viivevcosocasssslel X 104
Camera Weight (1B5)....vvveoooosooceos 8
' COMMENTS :

See previous data sheet,
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PLANET:

Mars

OBSERVABLE: Auroras

Family No.

TV TYPE:

ORBIT:

IMAGE:

CAMERA =

10a

0.5=-inch vidicon

Data Sheet Number..,..sveesosvs0oso00as0
Periapse/Apoapse Alt. (KM)..oseerooons
Inclination (deg)...ieevevsossnocsoncscs
Imaging Altitude Range (KM)...o0c0ss0
Imaging On~Time (min)....coeesecsosvsns

Minimum Image Width (km)..seesossssons
Max, Ground Resolution (Km)...ecccssa-
Positional Accuracy (Km)....oesocsesoa

Focal Length (mm)
Aperture Stopoooooo.oocooo.aaun--

llllll ¢ & 0 8 08 & 33 49 63 80D

ao 800

Exposure Time (sec)

oooooo # 8 3 & & & 8 50 00 &8

Cycle Time (S€C)occcoasscsosseacsconsns
Signal—tO-NOise RatiOQ 2 00 4680 ¢ 8833000888

16
969/969
95

969

28

600
20
50

6
£/2
0.1
320
20

SUPPORT

REQUIREMENTS:

Field of View (deg).covesccossaossasocs
Pointing Accuracy (deg).eecerveecsacas
Camera Volume (cu. ft.)ovoecsosossoosvos
Max. Roll/Yaw Rate (deg/sec)..ceevosss
Operating Power (WattS)...oeesoooess0.
Data Rate (bits/SeC).ceevesscoresocans
Camera Weight (1bs)....ceevesosnvoeaos

52 x 52
3.0
0.16
2,0/3.8

4600
8

with 7.3 km resolution.
scene luminance. Image repetition time (same area) is

5 days, not 2 hrs.

COMMENT S ¢

A %" vidicon gives image size of 1000 x 1000 km

North pole is covered.
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PLANET:

Mars

OBSERVABLE: Auroras

Family No. 10a

TV TYPE: 0.5-inch vidicon with color filters
ORBIT: Data Sheet Number........eovoseoes sees 16,
Periapse/Apoapse Alt. (km)..... ceeee.. 969/969
Inclination (deg).evevevereananan creoo 95
Imaging Altitude Range (Km)....o00,00.. 969
Imaging On-Time (min).......... cesceaa 28
IMAGE: Minimum Image Width (km)....... cossean. 600
Max. Ground Resolution (Km).....c.c... 20
. Positional Accuracy (km)....ceveevevee 50
CAMERA: Focal Length (mm)........ secsasssscsos D
Aperture StOoP.....ceeseeeeecsaacannnna f/1.4
Exposure Time (S€C).eveevuveceenvooans 1
Cycle Time (S€C).coverccnncennansassss 320
Signal-to-Noise Ratio.....eeveocoooees 17
SUPPORT REQUIREMENTS:
Field of View (deg).coevesoornoocaooos 52 x 52
Pointing Accuracy (deg)..eeevseeeoscoss 340
Camera Volume.(cu, FE.)ouveoeureosonsos 0.16
Max. Roll/Yaw Rate (deg/sec).......... 0.20/0.38
Operating Power (WattS).......ceceecsn 8
Data Rate (bits/Sec).cevnvescovsnson.. 2600
Camera Weight (IbS)..vicevevacocecooaos 8
COMMENTS:

‘See previous data sheet.
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http:0.20/0.38

PLANET: Mars
OBSERVABLE: Auroras-

Family No. 10b
TV TYPE: 2-inch RBV

ORBIT: Data Sheet NUDDEr......eseeconroeeasss 2/
Periapse/Apoapse ALt. (Km).....ec.s... 425/6995
Tnclination (deg)..ccevossraesaceasvsns 90
MmgmgAﬁimﬁenge(h@.”.”,”.,ém%&ml
Imaging On-Time (min)....oo0eccos00000 37

IMAGE: Minimum Image Width (km)..oecocacsanns 600
Max. Ground Resolution (Km).....ocoeo. 20
Positional Accuracy (Km)...eovocvoseas 50

CAMERA: Focal Length (mm)..oeeerscrenceossosas 10
APEYEULE SEOP..ossssneseesasnsasasoass £12
Exposure Time (Se€C).ecrscesascrss voos. 0,05
Cycle Time (S€C).cvosacosucrsscsssssns 220
Signal-to-Noise RatiO...sveses0000a0es 6

SUPPORT REQUIREMENTS:

Field of View (deg)....vsscossocecs co.. 94 % 94
Pointing Accuracy (deg)..eesoeescvaass 0.44
Camera Volume (cu, fE.)oiososoeseensss 0.65
Max. Roll/Yaw Rate (deg/sec)....secvea 0.6/7.6
Operating Power (wWattsS)....v.eoeocnans 32

Data Rate (bitsS/S€C)ecocvrssscaonasnss 3.8 % 105
Camera Weight (1bs)....cevveosnnnossss 32

COMMENTS:

2" RBV gives image size of 1000 x 1000 km with
ground resloution of 1.6 km at periapse, 8.3 km at 6481 km
altitude. Same area is seen after 10 days, not 2 hrs as
desired., Design based on 1 foot-lambert scene luminance,
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PLANET: Mars

OBSERVABLE: Auroras

Family No. 10b

TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet NUMDET..o.ouvenoeooscosososs L7
Periapse/Apoapse Alt. (km)..... csesoes 425/6995
Inclination (deg)..cvvivvnvocasonas cos 90
Tmaging Altitude Range (km)...ce00v... 425-6481
Imaging On-Time (min).......c... sosasae 37

IMAGE: Minimum Image Width (kM) ...veocoooso.. 600
Max. Ground Resolution (Km)....coecsos 20
Positional Accuracy (km)....... sesasao 20

CAMERA: TFocal Length (mm)........... cacsesssos L0
Aperture StOP..ooesosoeo R 4 |
Exposure Time (S€C)aucecsseoesavscooss .12
Cycle Time (S€C)icsccassscosssoscansca 220
Signal-to-Noise Ratio...... -

SUPPORT REQUIREMENTS:

Field of View (deg)....cevvoncase seass 94 x 94

Pointing Accuracy (deg)....eeveccsoes. 0.44

Camera Volume (cu, ft.)ov.vooeveoooeos 0,605

Max. Roll/Yaw Rate (deg/sec)..... cee.. 0.25/3.2

Operating Power (WAttS)...osececoooeoos 32

Data Rate (bits/seec)....evveccececoons 5.1 x 10°

Camera Weight (1bs).....cevucann coseos 32
COMMENTS:

See previous data sheet.
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PLANET: Mars
OBSERVABLE: Animal Life
Family No.

TV TYPE:

ORBIT: Data Sheet Number........e00000004 ceoo
Periapse/Apoapse Alt. (KM)..ooveuoeoos
Inclination (deg)...ecececnoecscocnccs
Imaging Altitude Range (km)...co00c00
Imaging On-Time (min)....cccevcen cecae

IMAGE: Minimum Image Width (km).....cc00000.. 0.3
Max. Ground Resolution (km)....... osoo 0,0002
Positional Accuracy (km)...... Yeoseese . 0,2

CAMERA: TFocal Length (M) .e..vvevoorcenooonooos
Aperture StOP...sssocsscesossssssosccon
Exposure Time (S€C).ooeorasccanvsooons
Cycle Time (SE€C)ecooorvosonsssacoanscs
Signal-to-Noise Ratio,,,,..l..a,.on.,.

SUPPORT REQUIREMENTS:
- Field of View (deg)....... coeson sosean
Pointing Accuracy (deg)...icecsscsoosa
Camera Volume {cu. ft.)cevcovoseaooocas
Max. Roll/Yaw Rate (deg/sec)....vo04s.
Operating Power (WattS)...oveoososesos
Data Rate (bits/sec)......c.cc.c.. seecane
Camera Weight (1bS)...ecevecoosnoosacs

COMMENTS:

None of the selected orbits permit design of visual
imaging systems with optical system less than two meters

diameter.
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PLANET: Mars
OBSERVABLE: Plant Life
Family No, 20

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number........eoeosscescacs SL
Periapse/Apoapse Alt. (Km).....c.o....., 383/12,524
Inclination (deg)..eeseerecovsrsnonsoo 124
Imaging Altitude Range (Km).....o0.... 383-1115
Tmaging On-Time (Mif)..v.oevososvecros 3L

IMAGE: Minimum Image Width (Km)....eoeosoeo.. 100
Max, Ground Resolution (Km).vs.ceeo.so 0:2
Positional Accuracy (Km)..eeoeeoreones 2

CAMERA: Focal Length (MM).....oeeovonsocesonss 07
Aperture Stop..... B U '
Exposure Time (Sec).cceoresasnscssooss 001
Cycle Time (SeC).eceoeocesonvnarcnraos 20
Signal-to~Noise Ratio..scoeesrnconvocesa 16

' SUPPORT REQUIREMENTS:
Field of View (deg).cevooeccsscsesssns 10 X 15
Pointing Accuracy (deg).....ovevoescss 010
Camera Volume (€. FE.)usososnssssoess 0s63
Max, Roll/Yaw Rate (deg/5eC).......... 0-17/3.8
Operating Power (WatiS)..oovesoeossons 32

6
Data Rate (bits/set).cverecsocassscans 1.9 x 10
Camera Weight (1bS)....eeveeeocevoenns 32

COMMENT S ¢
Ground resolution provided is 60 m at periapse,

170 m at 1115 km altitude.
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PLANET: Mars

OBSERVABLE: Plant Life

Family No.19

TV TYPE: 2=inch RBV with color filters

ORBIT:

IMAGE:

CéﬁER&:

Data Sheet Number.....sses0s000000000030
Periapse/Apoapse Alt. (Km).....o......383/12,524
Inclination (deg)...eeeeeeseeocoocess 24
Imaging Altitude Range (km}...cc000.0..383=-880
Imaging On-Time (Min)...cvcevcoocsososld

Minimum Image Width (km)..c...oc0000s0..L00
Max. Ground Resolution (km)..c.ccces:.0.2
Positional Accuracy (km)........ seosssol

Focal Length (MM} :c.vvvasccoosooocssced
Aperture STOP..ocsovoanssssossscsnnsanal/2
Exposure Time (SeC).coascssssanosansass0.0L
Cycle Time (5€C).0000000e0css0s00s000c20
Signal-to-Noise Ratio.ssssssorcosooscesd

SUPPORT *

REQUIREMENTS :
Field of View (deg).ccecocooeccs voasesld X 15

Pointing Accuracy (deg)ooeeonsscoroesalsl3
Camera Volume {cu, FL.)s.os0000000000.0.65

| Max. Roll/Yaw Rate (deg/sec)..... ane0a0.22/3.8
i Operating Power (watts8)......ccocooesq. 32
Data Rate (bits/sec)EQOOdQBOODIGanua05.7 X 106
Camera Weight (1bS)....ccecvooveas R ¥ |
COMMENTS
Ground resolution is actually 0.13 km at 880 km
altitude.
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PLANET : Venus

OBSERVABLE: Global Cloud Coverage
Family No. 3a

TV TYPE: 1l.5-inch vidicon

ORBIT: Data Sheet Number......eevoevssevec.es 89
Periapse/Apoapse Alt, (km)...........454/454
Inclination (deg)...... cevsacsanssses 90
Imaging Altitude Range (Km)..........454
Imaging On-Time (mIn)...vevcecesoeees 48

IMAGE: Minimum Image Width (km)....cecs0eee. 1500

Max. Ground Resolution (km).......... 20
Positional Accuracy (km)..... cereen .+ 50
CAMERA: Focal Length (mm)........ tesessnnamns 6
Aperture StOP..icieseccccoanns ceessas£f/8
Exposure Time (sec)....eeeee. ceeeeanes0.01
Cycle Time (S€C)iieeeeseeeaaes cersana 180
Signal-to-Noise Ratio......:.........240

SUPPORT REQUIREMENTS:
Field of View (deg)s.veveeesssensansa112 x 112
Pointing Accuracy (deg)..eveveceseess6.3
Camera Volume {(cU. ft.)..veeesveeeess0.5

Max, Roll/Yaw Rate (deg/sec)......... 427250
Operating Power (WattS).....eeeneeoeo24b

Data Rate (bits/sec)...cvivevenvennns 1.3 x 104
Camera Weight (I1bs)..veeerenincnncnns 24

COMMENTS :

Only 50% (rather than the desired 707) of the planet can be
observed in 122 days (rather than the desired 100 hrs.) Only two
(rather than 10) coverages per year can be obtained. :
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PLANET: Venus

OBSERVABLE: (iobal Cloud Coverage

Family No. 3a

TV TYPE: 1.5-inch vidicon with 3 color filters

ORBIT:

IMAGE ¢+

CAMERA:

Data Sheet Number......civuscsvsaoees 89
Periapse/Apoapse Alt, (km)...........454/454
Inclination (deg)......ccccevvnuesess 90
Imaging Altitude Range (km)..........454
Imaging On=-Time (min).....eeevvvveens 48

Minimum Image Width (km)....cevveeq..1500
Max, Ground Resolution (km)....sc..e. 20
Positional Accuracy (Km)..eseesssssss 50

Focal Tength (Mm)...ovessccecossesans B
Aperture SLOP.csssesersrsssnsnensasssf/8
Exposure Time (S8e€€).....ccvniunees. ..0.01
Cycle Time (SeC)iveieessnsavesssresssanl80
Signal-to-Noise Ratio....ieesieeseesss 46

SUPPORT

REQUIREMENTS :

Field of View (deg)..oivsesersaseosasll2 x 112
Pointing Accuracy (deg)...cesevesreeadd.3
Camera Volume (cu. ft.)iieeeisoaseess(.5

Max. Roll/Yaw Rate (deg/sec).........42/250
Operating Power (WabisS)..vevvsrsveeos2s '
Data Rate (bits/8C)ivisveveanvreeess?.? x 104
Camera Weight (IbS)....veeecssrsasedd24

COMMENTS ¢

See previous data sheet,
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OBSERVABLE: Global Cloud Coverage
Family No. 3b

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number......... P 11
Periapse/Apoapse Alt. (km)...........248/113,700
Inclination (deg)..... sevaeeceseanaas 90
Imaging Altitude Range (km).......... 248-1297
Imaging On-Time (min)................ 19

IMAGE: Minimum Image Width (km).............1500
Max. Ground Resolution (km).......... 20
Positional Accuracy (km)..esveoscoees 50

CAMERA: Focal Length (mm)...c.ccennw veonceses 4
Aperture StOD...cssseesceccsssccaocas £/2
Exposure Time (S€C)iieissssncssssasssd,0l
Cyéle Time (S€C)..viierrecccroccacnns 180
Signal-to-Noise Ratio....... veeensee 240

SUPPORT REQUIREMENTS:
Field of View (deg)..ceeeossveacecessd37 x 137
Pointing Accuracy (deg).ceeeeceesceedl,?
Camera Volume (CU. F£.).ueseesseesesd.65
Max. Roll/Yaw Rate (deg/sec).........15/26
Operating Power (WattsS)......eveee...32
Data Rate (BitS/5€C)...eooesossseess3.8 x 10°
Camera Weight (I1bsS).....cvivivanacass 392

COMMENTS :

Only 38% (rather than the desired 70%) planetary coverage is
obtained. Each coverage requires 240 days (rather than the desired
100 hrs ) and only one (rather than ten) coverages per year are
possible from this inertial orbit. 70% planet coverage could be
achieved with a 3.5 km/sec plane change.
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PLANET: vVenus

OBSERVABLE: @Global Cloud Coverage

Family No. 3b

TV TYPE: 2=-inch RBV with 3 color filters

ORBIT:

IMAGE:

CAMERA ¢+

Data Sheet Number......eveovaeeesssas 90
Periapse/Apoapse Alt. (km)...........248/113,700
Tnclination (deg).cesveveacrsnsnacens . 90

Imaging Altitude Range (km)..........248~1297
Imaging On-Time {(min).....eveev00es.. 19

Minimum Image Width (km)..seeeeveese1500
Max. Ground Resolution (km).......... 20
Positional Accuracy (km).....ovnverees 50

Focal Length (@m)..ccnveerrvnsos ereee &
Aperture StopP.secsccaan e £/2
Exposure Time (S€C)...ccivrserarescess0,01
Cycle Time (S8€C).eoecosasvaseanecessss180
Signal-to-Noise Ratic..c.vvvesasses. . 47

SUPPORT

REQUIREMENTS:

Field of View (deg)....cvvveveecocas 137 x 137
Pointing Accuracy (deg)..ieececcences 2.2
Camera Volume (ctt. £E.).vvuasservssaad0.65
Max. Roll/Yaw Rate (deg/sec).........15/26
Operating Power (watts)....cceess.. .32

Data Rate (bits/SeC)...ssceresnnsssss0.2 % 10
Camera Weight (I1bs).....ceunrorsreas 32

5

COMMENTS:

See previous data sheet,
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PLANET: Venus

OBSERVABLE :

Convective Cells and Turbulence (regional)

Family No. 9a

TV TYPE: 0.

ORBIT:

IMAGE:

5-inch vidicon

Data Sheet Number........eooeeeeeeennn 101
Periapse/Apoapse Alt, (km)...........454/454
Inclination (deg)...cvvevvvecnsreoneas 90
Imaging Altitude Range (km)..eoseee..454
Imaging On-Time (Min)..v.eeeereseeces 48

Minimm I‘[D.age Width (k.m>.......-.....600
Max, Ground Resolution (km).......... 20
Positional Accuracy (km)........ eores 50

CAMERA: Focal Length (Wn)...ceeesseeesesceess &

_ Aperture Stop....... I o o <
Exposure Time (S€C)...cvrveeencssaeaa0.01
Cycle Time (S€C).coeesserecoccnnaccns 73
Signal-to-Noise Ratio....... ceereeess200

SUPPORT REQUIREMENTS:

Field of View (deg)...evrvesceesacees 66 X 66
Pointing Accuracy (deg).veeeevereeeesb.3
Camera Volume (cu. ft.)..cvveeesosass0.16
Max. Roll/Yaw Rate (deg/sec)......... 42 /64
Operating Power (Watts)......eevess..8

Data Rate (bits/seC)...cveveeeecen. ..6200
Camera Weight (1bs)........ tesesneased

COMMENTS ¢

Without a plane change, only 50% of the planet can be

covered in daylight. The 50% coverage (rather than the desired
70%) is achieved twice per year as desired.

103



PLANET: vVenus

OBSERVABLE: Convective Cells and Turbulence (regional)

Family No. 9b

IV TYPE: 1-inch vidicmn

ORBIT:

IMAGE :

CAMERA :

Data Sheet Number........euevesmeeessa 102
Periapse/Apoapse Alt. (km).....v.....255/50,735
Inclination (deg)..vesienvacrenceeees 90
Imaging Altitude Range (Km),.........255-2125
Imaging On~Time (min).....eevvvvease. 22

Minimum Image Width (km)......v00v...600
Max, Ground Resolution (km)....o00... 20
Positional Accuracy (Km)...veevvssnss 50

Focal Length (Mm)...seeecoscsocrecooes 3
Aperture StOP..cosetsassvcsansoreanet/8
Exposure Time (S€C)eu..erevoanseoeses(.0L
Cycle Time (S€C)..eeveeunnursoscensedb2
Signal-to-Noise Ratio....eevssreese..210

SUPPORT

REQUIREMENTS ¢

Field of View (deg)...eevoeenrncenss 98 x 98
Pointing Accuracy (deg)...eveeverensal b
Camera Volume (cu. ft.).........c.cv.20.32

Max. Roll/Yaw Rate (deg/sec).........9.0/64
Operating Power (WabtsS)...cveeeeosssalb

Data Rate (bits/sec)...cvcsocssssnseral.’ x 1{}‘{L
Camera Weight (1bs)...eivrercnsensssslb

COMMENTS::

This orbit provides only 317% daylight coverage once per
year, as opposed to the desired 707 twice per year. A ground

regsolution of

6 km is provided at periapse,
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PLANET: Venus

OBSERVABLE: Convective Cells and Turbulence (detailed)

Family No. 15

Vv TYPE; 0.5-

ORBIT:

IMAGE:

CAMERA ;

inch vidicon

Data Sheet Number........e.oeuese0...L110
Periapse/Apoapse Alt, (Km).....w.....454/454 .
Inclination (deg)..... L. (1 I
Imaging Altitude Range (km)...cv.....454
Imaging On-Time (MIN)..vvusveerseesss 48

Minimum Image Width (km).............100
Max. Ground Resolution (km).......... 3
Positional Accuracy (Km)....eeevesees 6

Focal Length (MM)..vevoeevevoseneoonns 26
Aperture SEOPevacttearnsrassnnsseasssf/5.6
Exposure Time (S€C)...cviveceeeseses.0.01
Cycle Time (S€C)evuevurrrveonnsrnnans 12
Signal-to-Noise Ratio..s.iveveseessese200

SUPPORT

REQUIREMENTS :
Field of View (deg).iveeecrerecoeeeassb.3 x 6.3
Pointing Accuracy (deg)....... cvesees.76
Camera Volume (cu. ft.)........v0e...0.16
Max. Roll/Yaw Rate (deg/sec).........6.3/57
Operating Power (Watts8)...eeeeecesss 8

Data Rate (bits/sec)....... Cevereensd3.8 % 10
Camera Weight (1bs).......ecvveevees.8

4

COMMENTS :

The same area can be imaged 2 or 3 times at a 1.6 hr
interval, an ‘interval less than 100 hrs is required,
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PLANET: Venus

OBSERVABLE: Cloud Formation
Family No. 9a

™ TYPE: 1.5-inch wvidicon

ORBIT: Data Sheet Number.......cevveseseeosss LOL
Periapse/Apoapse Alt. (km)...........%854/454
Inclination (deg),..cvvevvenraneseans 90
Imaging Altitude Range (km)......,....454
Imaging On-Time (Min)...ccvvevveeoees 48

IMAGE: Minimum Image Width (km)...eeeeess...000
Max. Ground Resolution (km).......,... 3
Positional Accuracy (km)...vvveernve. 10

CAMERA: Focal Length (mm)...e.usesvsveenssens L3
Aperture StOP......ciceevrerenannnon.-f/8
Exposure Time (S€C).ivcocvvorsnasesss(, 0L
Cycle Time (S€C).coresreuseenansencaas 73
Signal-to~Noise Ratio..v.ivestsasress 250

SUPPORT REQUIREMENTS:
Field of View (deg).cvirrssesseersseabb x 66
Pointing Accuracy (deg)...eevvveovrea1.3
Camera Volume (cU. fE.)..veuvneroesasD,40
Max. Roll/Yaw Rate (deg/sec).vvascss..6.37/9.6
Operating Power (WaAtts)...o.evevssw.24
Data Rate (bits/8eC). . uivvrrvoersnenal.7 X 1.04
Camera Weight (IbS)..evuvivsseearoas.2b

COMMENTS:

It is desired that the same area be imaged at least twice
in a 15 min interval., This is only possible on the same orbital
pass, and then with 607 overlap yielding a cycle time of 35 sec and
doubling the data rate given above. 50% of the planet can be
gbserzgd (only 10% is required), but only twice a yvear, rather than

our times.
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PLANET: Venus

OBSERVABLE: (loud Formation

Family No. 9a

TV TYPE: 1.5-inch wvidicon with 3 color filters

ORBIT:

IMAGE:

CAMERA;

Data Sheet Number......eesesesavessss 10l
Periapse/Apoapse Alt., (km)...........454/454
Inclination (deg).eerviscaccersnnnss . 90
Imaging Altitude Range 2 DU 5. 7
Imaging On-Time (min)....ccoeeeeveess 48

Minimum Image Width (km)...sveeeees..600
Max. Ground Resolution (km).......... 3
Positional Accuracy (Km).sesecesssass 10

Focal Length (Mm)...covosveecanarenes 13
Aperture SEOP...csesssserssccsscssee£/8
Exposure Time (sec)....oeveveveeseaass0,0L
Cycle Time (S€C)ecoeesssevssevaveeess 73
Signal-to-Noise Ratio...cseeersraascss 49

SUPPORT

REQUIREMENTS:

Field of View (deg)...cvveeveescessssbb x, 66
Pointing Accuracy (deg).ceecsseesasssl,3
GCamera Volume (ct. £E.).vseevnnseesas0.49

Max. Roll/Yaw Rate (deg/sec)....es+..6.3/9.6
Operating Power (Watts)...ceeevioress24

Data Rate (bitsS/Sec)..uecoivsssrseses3,0x 10%
Camera Weight (1bS)..eeerevrrverseos2b

COMMENTS:

See previous data sheet.
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PLANET: Venus

OBSERVABRLE: Cloud Formation
Family No. 9b

TV TYPE: 2-inch RBV

ORBIT: Data Sheet NUmbeT.......eseesseessess 02
Periapse/Apoapse Alt, (km)...........255/50,735
Inclination (deg)..vovvevserrsesasaas 90
Imaging Altitude Range (km)..........255-2125
Imaging On-Time (min)..c.cievrevvsee. 22

IMAGE: Minimum Image Width (km)........v....600
Max., Ground Resolution (km)..,.evve.. 3
Positional Accuracy (km)...eeeaseesss LO

CAMERA: Focal Length {(mm)...cveesensnssescanss 10
Aperture StOPisscsessesossscncanseassf/2
Exposure Time (S€C).vivsirrcosecrcenes(.01
Cycle Time (S€C).i.vissevenenensavase 52
Signal~to-Noise Ratio...iieeiceeennsea240

SUPPORT REQUIREMENTS:
Field of View (deg)...svecvevessece:.98 X 98
Pointing Accuracy (deg)..... wesaavsas0,27
Camera Volume (cu. ft.)..evveeesseess0.65
Max., Roll/Yaw Rate (deg/sec).....v...1.4/9.6
Operating Power (Watbfs)...oesseeseenal2
Data Rate (bits/sec)..veevrernsresrea?2 X 105
Camera Weight (I1bS).ivsveeetisesscacesl3?

COMMENTS:

By reducing the cycle time to 26 sec, two images (with 60%
overlap) could be taken. The data rate would then be 1.4 x 100 bits/s«

108



PLANET: Venus

OBSERVABLE: Cyclone Formations (regional)
Family No. 9a

™V TYPE: 0.5-inch vidicon

ORBIT: Data Sheet Number........sseesseesses 101
Periapse/Apoapse Alt. (K)o v eu v ennnes 254/454
Inclination (deg)....ceveseeessesasss 20
Imaging Altitude Range (Km)}..........454
Tmaging On-Time (min).......coseveer. 48

IMAGE: Minimum Image Width (km)........... .. 600
Max. Ground Resolution (Km)...eesses. 20
Positional Accuracy (Km)......veeeess 50

CAMERA: Focal Length (@m)...eeoosvecrerscners &
Aperture SEOP.essessssscsessarasseessf/5.6
Exposure Time (S€C)..ccecoeceessasss.0.01
Cycle Time (S€C)..cocecvvusnnn csssese 73
Signal~-to-Noise Ratio.iseseasnsecsss200

SUPPORT REQUIREMENTS:
Field of View (deg)e.vrecsercsvansessbb x 66
Pointing Accuracy (deg)....cveveevess6.3
Camera Volume (cU. FL.).vevesnvsrssssa0,16
Max. Roll/Yaw Rate (deg/sec).........42/64
Operating Power {(Watts)......cecurv..8
Data Rate (bi?s/sec).................6200
Camera Weight (IbS)esscucacscsasanessd

COMMENTS:

Only 50% (rather than 707) coverage is achieved twice
{rather than four .times) per planetary year.
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PLANET: Venus

OBSERVABLE: Cyclone Formations (regional)
Family No. 9b

TV TYPE: 1Ll-inch vidicon

ORBIT: Data Sheet Number......oceeoesssssa0102
Periapse/Apoapse Alt, (km)...........255/50,735

Inclination (deg)........ ceresressass 90
Imaging Altitude Range (km)..........255=-2125
Imaging On-Time (min)...... cesrssnass 22

IMAGE: Minimum Image Width (km).....c0000...600
Max. Ground Resolution (km).......... 20
Positional Accuracy (Km)....eeveveaes 50

CAMERA: Focal Length (mm)....ovneeecee crevees D
Aperture StOpP.:ssscssessecasavosceessf/8
Exposure Time (sec)o.i.ioce. B s 0 i
Cycle Time (S€C).ivossceacsssasnnanass 52
Signal-to-Noise Ratio.......... v eeees210

SUPPORT REQUIREMENTS:
Field of View (deg)...cevvossrsancncos .08 x 98
Pointing Accuracy (deg)....eeereeee..l.4
Camera Volume {cu. Ft.)..iceeeoceneesd).32
Max. Roll/Yaw Rate (deg/sec)..e.c....9.0/64
Operating Power (watts)..............l6
Data Rate (bits/sec)...seeeeesseessadd,5 x 10%
Camera Weight (1bs);...:..........o..16

COMMENTS:

Only 317 (rather than 707%) coverage is achieved once
(rather than four times) per year,
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PLANET: vVenus

OBSERVABLE: Cyeclone Formations {(detailed)
Family No. 16

v TYPE: O0.5«inch vidicon

ORBIT: Data Sheet Number....:vsessesssrsesedll
Periapse/Apoapse ALE. (Km).....ese.. A34/434
Tnclination (deg).vecivirsssnnsoncess 90
Tmaging Altitude Range (km).........454
Imaging On-Time (MIn}..c.eroncovress» 88

IMAGE: Minimum Tmage Width (km).....oven...100
Max, Cround Resolution (Km).c.vsvseesr 3
Positional Aceuracy (Km).eessssassses 10

CAMERA: Focal Length (M) .eeesssscancesrnense 26
Aperture Sthp.ﬁgg.;.,*..,...,..*.¢t‘.£}5,é
Exposure Time {(880)ciivenvsnsvsacnvae .00
Cycle Time (880)cecescrcraarvrasnseas 12
Signal-to-Noise Ratiossvsevssvernasea 200

SUPPORT REQUIREMENTS:
Field of View (deg)ecesussrcsosnnssanad:3 X 6.3
Pointing Accuracy (deg)ieeeesersnvensled
Camers Volume (i, FE.Y.iwvessesnnas=0.16
Max. Roll/Yaw Rate (deg/sec)eurseess . 6.3/57
Operating Power (Watts)...eccesvvseee8
Datz Rate (bits/seC),.cevvseccsnesse-3.8 % 10
Camera Welght (Ibs8)...civvrenesvess..B

4

COMMENTS:

Since the orbit period is 1.6 hra, images of esgentially
the same area can be obtained two or three times at 1.6 hr intervals,
which satisfies the desired 2 hr image interval specification. Only
two coverages (of 507) are possible per year, vather than four times.
Only 10% coverage is required,
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PLANET: Venus

OBSERVABLE: Auroras
Family No. lla

TV TYPE: 0.5-inch wvidicon

ORBIT: Data Sheet Number.....ovvevecenrseaes LO5
Periapse/Apoapse Alt, (Km)...uvasvesss454/454
Inclination (deg).v.evevvecneennesees 90
Imaging Altitude Range (km)..........454
Imaging On~Time (min)....veevvcsveee. 48

IMAGE: Minimum Image Width (kn)...vevreeu.as 6800
Max. Ground Resolution (km).....ve... 20
Positional Accuracy (km)...evevveeae. 50

CAMERA: Focal Length (mm),...... B 4
Aperture STOP.....sieessvecsanssssassf/5 6
Exposure Time (se¢)........ R T
Cycle Time (S€C).ivieeeossnsencnnnans 73
Signal-to-Noise Ratio.v..veveveecuens 22

SUPPORT REQUIREMENTS :
Fleld of View (deg)..iissvsvvosrrsnesbb X 66
Pointing Accuracy {(deg).ceeivresneees,3
Camera Volume (CU. fL.).eerevseeaesss0,16
Max., Roll/Yaw Rate (deg/sec)..cve... b.2/6.4
Operating Power (Watt8)..eeeveevosseosd
Data Rate (bits/S€C)...crcrserssnses 6200
Camera Weight (I1bS8).iceevcernnccarsess8

COMMENTS ¢

Assumed scene luminance of 10 foot-lamberts. Only 50%
(rather than 70%) of planet can be seen in darkness per year,
unless plane change is made. ZEssentially same area can be imaged
twice-in 1.6 hrs. Only two (rather than four) planet coverages
per year are possible (without a plane change).
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PLANET: vVenus

OBSERVABLE: Auroras
Family No. 1lla

TV TYPE: 0.5-inch vidicon with color filters

ORBIT: Data Sheet Number......seosesssvesee.105
Periapse/Apoapse Alt., (km).....svee.+454/454
Inclination (deg)..eeivvecccennennass 90
Imaging Altitude Range (km)..........454
Imaging On-Time (min).....0o0vvevenees 48

IMAGE: Minimlm Image Width (km) LI T N TN R SN B R 600
Max. Ground Resolution {(km)......e... 20
Positional Accuracy (Km)....souvevseee 30

CAMERA: Focal Length (Mm)..cosseecosansssnsas &
Aperture StOP..aosorvssesasseserosnes /2
Exposure Time (SeC).cvesvsecacsserses0,2
Cycle Time (5€C)icossenssarseosvvssese 73

- Signal-to~Noise Ratio...sieessvereesss 17

SUPPORT REQUIREMENTS:

Field of View {(deg)..veervecsssessss66 X 66
Pointing Accuracy {(degl...cceevvarssa6.3
Camera Volume (cu. fE.)..cvnveeuises0.16
Max, Roll/Yaw Rate (deg/sec).........2.1/3.2
Operating Power (WatfS)..eceseessseas8

Data Rate (bifS/seC).cioeccessevsnassal.9 x 10
Camera Weight (IbS)...ivversrvracessa8

4

COMMENTS:

See previous data sheet,
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PLANET: vVenus

OBSERVABLE: Auroras
Family No. 11b

TV TYPE: 1-inch vidicon

ORBIT: Data Sheet Number...:..iveveeasrssces 106
Periapse/Apoapse Alt. (km)...........255/50,735
" Inclination (deg)..iiivinnneeassanees 90
Imaging Altitude Range (Km)...+svseess 255.2125
Imaging On~Time (min).....ovcnvvuvees 929

IMAGE: Minimum Image Width (km)......veeee.. 600
Max. Ground Resolution (km).......... 20
Positional Accuracy (Km)....veveveees 50

CAMFRA: Focal Length (MM} .veveesssveoncaneees 2
ADEertuUre SEOP.sssvevessvesnonessvenns £/8
Exposure Time (88C)..vuceveeesnseases 0.1
Cycle Time (S€C).iceentvrivcnncssenaces 52
Signal-to-Noise Ratio........ veessees 24

SUPPORT REQUIREMENTS:
Field of View (deg).vsersrssssecrses 98 x 98
Pointing Accuracy (deg)...eeeeeesesssl.
Camera Volume {cu, £t )oveveeenveseas .32
Max. Roll/Yaw Rate (deg/sec).........0,9/6.4
Operating Power (watts).....eeeceeeceslb
Data Rate (bits/8€C).ucovcesrsnsnosasl.b x 104
Camera Weight (I1b8)...overvrernencesslb

COMMENTS :
Essentially the same area can be viewed twice within
17 hrs (30 hrs is required), but only one (not four) coverages
per year are possible. from this orbit, Although 70% coverage
night-time coverage 1s required, only 27% is achieved. Support
requirements based on scene luminance of 10 foot-lamberts.
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PLANET: - Venus

OBSERVABLE: Auroras
Family No. 1lb

TV TYPE: 1-inch vidicon with 3 color filters

ORBIT: Data Sheet Number.........ecesesvae...106
Periapse/Apoapse Alt., (km)...oveunnn. 255/50,735
Inclination (deg)...civiereneeeennnas 90
Imaging Altitude Range {(km)..........255-2125

Imaging On~-Time {(min)........... ceess 22
IMAGE: Minimum Image Width (km)............. 600
Max. Ground Resolution (km).......... 20
Positional Accuracy (km)......vevunn. 50
CAMERA: Focal Length (mm)......ovviveeunonaes 5
Aperture SLOP....vviiseennesanss N
Exposure Time (sec)...... FO P I 1
Cycle Time (8€C) . uve.veiennnns e . 52
Signal-to-Noisc Ratio...... saeevavees 37
SUPPORT REQUIREMENTS :
Field of View (deg).....ccvvevrencnns 98 x 98
Pointing Accuracy {(deg)....ccvuvseaa.l.b
Camera Volume {(cu. ft.)..... creseeree0.32
Max. Roll/Yaw Rate {(deg/sec).........0.23/1.6
Operating Power (WattsS)....veeseeeoas 16
Data Rate (bits/sec)......... ciresans 4.5 x 104
Camera Weight (1bS).....ceunrvennnnnes 16

COMMENTS;
See previous datz sheet,
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PIANET: Mercury

OBSERVABLE: Surface Elevations
Family No. 4a

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number...cceeevvrnssnesees 125
Periapse/Apoapse Alt, (km)........... 500/500
Inclination (deg)..ceeviversvsnnasses 90

Imaging Altitude Range (km)...... csas 500
Imaging Oﬁ-Ti’(’ﬂe (Min) LR I B I KR BB B » e 36

IMAGE: Minimum Image Width (km).......0cv.., 600
Max. Ground Resolution (km).......... 3 (1 vert.)
Positional Accuracy (km)...veveeeeee. 30

CAMERA: Focal Length (mm)...... cvtssrsanas ese 20
Aperture StOP..coeceossscosnencecanss £/2
Exposure Time (8€C)ecvvovsvecenessaaa 0.0L
Cycle Time (S€C)uuoecerrssnvisonas ees 210
Signal-to-Noise Ratio....ssssseccsvss 65

SUPPORT REQUIREMENTS: .
Field of View (deg)..cevveovececacesss 30 x 30
Pointing Accuracy (deg).vieeeeeeesnes 5.4
Camera Volume {cu. fE.)uverveecessees 0.65
Max., Roll/Yaw Rate (deg/se¢)......... 3.3/5.6
Operating Power (wattsS).......c... exo 32
Data Rate (bits/sec)....vveveeaveeses 3.8 x 10
Camera Weight (1b8)..eusiuevavsasoancs 32

COMMENTS:

_Although a horizontal resolution of 1.7 lkm is required to
infer vertical heights of 1 km by shadow measurements, use of a
2-inch RBV provides a ground resolution of only 2.5 km. Only 637%
of the planet is covered by imagery from this orbit.
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PIANET: Mercury

OBSERVABLE: Surface Elevations
Family No. 4b

TV TYPE: 2.5-inch RBV (shadowing)

ORBIT: Data Sheet Number...c.vvesoascaeces eees 126
Periapse/Apoapse Alt. (km)........... 500/53,420
Inclination (deg) * # 8 0 # 9 & 4 42 388 S8 8B 90

Imaging Altitude Range (km).......... 500-2910
Imaging On-Time (mi‘n)......-.-.o-oo-- 32

IMAGE: Minimum Tmage Width (KM)...eve.owsses 600
Max. Ground Resolution (Km)....eecee. 3 (1 vert.)
Positional Accuracy (Km)...vveveeeeeas 30

CAMERA: Focal Length (mm)...veessrsoecnscssss 25
Aperture StOP.isssssssscsosssaassesss £/2.5
Exposure Time (SeC).i.ivvevessseseasess 0,01
Cycle Time (S€C)iviveersssesvseccasane 150
Signal-to-Noise Ratio..iveeaseesssess 53

SUPPORT REQUIREMENTS:

Field of View (deg)..veeecsecnncnns .« 30 x 30
Pointing Accuracy (deg)..cevsceersess 0,59
Camera Volume (cu. fE.).vevvecreseess 0.8

Max. Roll/Yaw Rate (deg/sec)....ee... 0.6/5.6
Operating Power (Watts)......eceeeess 40

Data Rate (bits/sec)..... vevreeaaness 4.9 x 10
Camera Weight (I1bs).....vvvvieereees. 4O

COMMENTS :

Only 32% of the planet is covered by imagery from this
orbit. However, the total orbit AV is 5.68 km/sec, rather than

gigﬁ)km/sec as with the preceeding experiment (orbit data sheet
5) .
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PIANET: Mercury

OBSERVABLE: Surface Elevations
Family No. 7

TV _TYPE: 2-inch RBV (side-overlap stereo)

ORBIT: Data Sheet Number.....ceoassnsesseses 131
Periapse/Apoapse Alt, (km)........... 500/500
Tnclination (deg)...eveevecssraransas J0
Imaging Altitude Range (km)....s..... 500
Tmaging On-Time (min).....coe0vevsess 13

IMAGE: Minimum Image Width (km)...e..vvev... 600
Max. Ground Resolution (km).......... 3 (1 vert.)
Positional Accuracy (Km)....eevssonse 30

CAMERA: Focal Length (M) .csevosscsrsassseses 20
Aperture StOP..ocscessancasss vesseses Ff2
Exposure Time (sec)........ cerenanses 0,01
Cycle Time (S€C)ivenacsccevrarssneses 210
Signal~to-Noise Ratio....ceevrenveaes 160

SUPPORT REQUIREMENTS:

Field of View {deg)evsvescssrssseeess 30 x 30
Pointing Accuracy (deg)...coerossasee 5.4
Camera Volume (ctt. fE.)..eivarevnnvss 0.65
Max. Roll/Yaw Rate (deg/sec).ve.ssse. 3.3/5.6
Operating Power (watts)......ovveees. 32
Data Rate (bits/sec)....ccceesvresrss 3.8 x 10
Camera Weight (IbS)ecvoecscesrsnvena. 32

5

COMMENTS:

Only 15% of the planet is covered at the proper illumination
from this orbit. Forward overlap of 60% can be achieved by changing
the cycle time to 110 seconds with no change in the support require-
ments, A horizontal resolution of 0.48 km is provided to permit
determination of vertical heights to within 1 km by stereo parallax.
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PLANET: Mercury

OBSERVABLE: Layering
Family No. 20

CAMERA :

ORBIT: Data Sheet Number......eeoeevevsesssss 144
Periapse/Apoapse Alt, (km).......0...300/500
Inclination (deg)..veveeessveeeeanses 30
Imaging Altitude Range (km).......... 500
Imaging On-Time (Min)....ceoveveeense

IMAGE: Minimum Image Size (Km)..:eeseeesceee0.5
Max. Ground Resolution (km).......... 0.0003
Positional Accuracy (Km).seeeoesvoass

CAMERA: Focal Tength (M) ..cerveeeroocvnsooon
Aperture SEOpP.iisiiereictereeecncnnnns
Exposure Time (S€C)...cveeveencenncns
Cycle Time (S€C)eeisvieesevensssnonss
Length of Film (ft).....cev.. beeeeane
Shielding Weight (1bS)e.vieeevererean.

SUPPORT REQUIREMENTS:
Field of View (deg).ee.veenneasocanes
Pointing Accuracy (deg)...eeevsocssns
Camera Volume (cu. ft.)iveeeooosocoss
Camera Shape (fE).....viiieeosesnonns
Max. Roll/Yaw Rate (deg/sec).........
Operating Power (WAtES)..iuieeoeseonss
Data Rate (bits/sec)....vvvvneeennnas
Camera Weight (I1bS).v.eevrevennnnnones

COMMENTS :
From an altitude of 500 km, even the classical diffraction

limit yields an optical system diameter of 1.8 meters. Thus this
resolution is not feasible from orbital altitudes.
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PLANET: Mercury

OBSERVABLE: Contacts (regiomal)
Family No. 4a

TV TYPE: 1.5-Inch Vidicon

_ORBIT: Data Sheet NUmMber....o.eeeevonsenasess 125
Periapse/Apoapse Alt. (km)...........500/500
Inclination {(deg)...vevveecesrsvcessns 90
Imaging Altitude Range (km).........-500
Imaging On-Time (min}......cvveeeees. 36

IM'AGE: Minimum I,mage Width (km) * BN e S Y s 600
Max. Ground Resolution (km).......... 3
Positional Accuracy (km).cseevesscsss 10

CAMERA: Focal Length (mm)...ceseeevevressssss 15
Aperture StOP.sscsass esssoccenvesssarI/8
Exposure Time (8ec)............ seese+0,01
Cycle Time (S€CJ).ioesnnsessssassnssess210
Signal-to-Noise Ratio...cssesvsevesis 64

SUPPORT REQUIREMENTS:
Field of View (deg)...ssvsvssnscseess30 x 30
Pointing Accuracy (deg)..vieeevsesessl.2
Camera Volume (cu. fEt.)..evvveseeosss(,5
Max. Roll/Yaw Rate (deg/sec).........5.7/9.6
Operating Power (Watts)......ovvoesos 24
- Data Rate (bits/sec)...cvecrcnnseesesl.2 x 10
Camera Weight (IbsS)..ceeseesrreeensss 24

4

.

COMMENTS :
Only 63% of the planet is seen at the desired illumination,
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PLANET: Mercury

OBSERVABLE: Contacts (regional)
Family No. 4b

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number.....vesvvveeesacsas 126
Periapse/Apoapse Alt. (km)........... 500/53,420
Inclination (deg)..covevsecacasaannsss 90
Imaging Altitude Range (km)..... vsees 500-2910
Imaging On-Time (min).....ccecevvuuee  32°

IMAGE: Minimum Image Width (km)..ceeeveeeees 600
Max. Ground Resolution (km)...... vaee 3
Positional Accuracy (KM)..evevveeesss 10

CAMERA: Focal Length (M) .ceevucesvenenvenees 20
Aperture StOPessesssvrrssonsssenssses £/2
Exposure Time (S€C)sivsesscevecsasess 0,01
Cycle Time (8@C) .4 soreesvsnvsvraasses 210
Signal~to~Nolse Ratio.iviieseenasssase 65

SUPPORT REQUIREMENTS:
Fleld of View (deg)evseessesrcacensee 30 x 30
Pointing Accuracy (deg)iessssorensess 0.20
Camera Volume (cu., £€.)eecvessrvaacess 0.65
Max., Roll/Yaw Rate (deg/sec)sveeeees. 1.1/9.9
Operating Power (Wabts).....eeceeeees 32
Data Rate (DLES/SEC)ssessaressssassss 3.8 x 107
Camera Welght (1b8)...veessveeenssnss 32

COMMENTS ¢

. Only 32% of the planet is covered at the proper illumination,
while 70% coverage is desired. A 2-inch RBV provides 2 km
resolution. The total orbit AV is 5.68 km/sec, rather than
g.&&)km/sec as with the preceeding experiment (orbit data sheet

125).
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PLANET: Mercury

OBSERVABLE: Contacts (local)
Family No. 14

IV TYPE: 2-inch RBV

ORBIT: Data Sheet Number.......veeeveeveasa. 138
Periapse/Apoapse Alt. (km)........... 500/500
Inclination (deg)..eeeveeeennnssseone 90
Imaging Altitude Range (km)....000v0. - 500
Imaging On-Time (min)......v0vavseeee 36

IMAGE: Minimum Image Width (km).....re000ae. 100
Max. Ground Resolution (km).......... 0.2
Positional Accuracy (Km).eeeeeeosssan 2

CAMERA: Focal Length (mm)....oevevesseesseess 113
Aperture SEOD.scsissessocsssocosaness £/2
Exposure Time (8€C)ieesevoonrareeorees 0.00L
Cycle Time (S€C)ivuvrcresesrcanrnssss 35
Signal-to~Nolse RatiO.icuiivssssesooses 22

SUPPORT REQUIREMENTS:
Field of View (deg)evsvsvsesvssannses 5.7 X 5.7
Polnting Accuracy (deg)isssvesesssses 0.023
Camera Volume (cU, ftu)uveeesosrorsess 0.65
Max, Roll/Yaw Rate (deg/sec)svviecs.. 38/38
Operating Power (Watts8)..veivseeosves 32
Data Rate (bits/sec).ieevecvsesraness L1 X 108
Camera Welght (1b8)..vsvveersosornees 32

COMMENTS::

The ground resolution achieved is about 70 meters. Use
of a larger field-of-view would increase the cycle time and
reduce the data rate (see next data sheet).

122




PIANET: Mercury

OBSERVABLE: Contacts (loeal)
Family No. 14

TV TYPE: ‘2-inch RBV

ORBIT: Data Sheet Number...o.eveeosvesceeres 138
Periapse/Apoapse Alt, (km)........... 500/500
Inclination (deg)...cevevveveaneeeess 90

Imaging Altitude Range (km).......... 500
Imaging On-Time (min)....... tesecosos 36

IMAGE: Minimum Image Width (km)............. 100
Max. Ground Resolution (km)........o. 0.2

Positional Accuracy (kKm)......ev0vvew. 2
CAMERA: Focal Length (m)....ocoveeseecnsosaeas 38
Aperture StopP..coeesseseeoas cesvavess Ef2
Exposure Time (Se€C)oiveeasssan. veseas 0.001
Cycle Time (S€C)iioievreoneernnoncans 110
Signal-to-Noise Ratio....veeveen. vees 22

SUPPORT REQUIREMENTS:
Field of View (deg)......c.. cesssases 17 x 17
Pointing Accuracy (deg).veeveeeeree.. 0,23
Camera Volume (cu. ft.).veeeeeveeeses 0.65
Max. Roll/Yaw Rate (deg/sec)......... 18/13
Operating Power (watts)......... sveoe 32
Data Rate (bits/sec).....cvc0vvvveees 3.8 x 10°
Camera Weight (I1bs).....veevuveveeve.. 32

COMMENTS :

The image ground size actually achieved is 300 x 300 km,
at a ground resolution of 0.2 km. A smaller image size would
result in superior resolution, but a higher data rate (see
previous data sheet).
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PLANET: Mercury

OBSERVABLE: Contacts (detailed)
Family No. 21

TV TYPE: 4&4.5-inch RBV

ORBIT: Data Sheet Number.......cceoeveeeses. 145
Periapse/Apoapse Alt, (km)........... 500/500

- Inclination (deg).....cvvvevveeneenea. 90

Imaging Altitude Range (km).......... 500

Imaging On-Time (min)......ce0v0vese. 36

IMAGE: Minimum Image Width (km).........0... 0.5
Max. Ground Resolution (km).......... 0.005
Positional Accuracy (K)..eveeeeeaess 0,02

CAMERA: Focal Length (IMM).....uoveseencanacens 2140
Aperture StOP..osiscveccvcrnsnoansanses £/4
Exposure Time (SeC).......c00eveevse. 5 x 107
Cycle Time (sec)....... B .
Signal-to-~Noise Ratio..... cssserasaes 13

SUPPORT REQUIREMENTS:
Field of View (deg)..ceevveeeescesses 0.68x0,.68
Pointing Accuracy (deg)......evvs.... 0,0023
Camera Volume (cu. ft.).....eveeeeeos 22

Max. Roll/Yaw Rate (deg/sec)......... 0.19/16
Operating Power (watts)............ e 72

Data Rate (bits/sec).......eeseusene.. 1.9 x 107
Camera Weight (1bS)....vvessersasssss L70

COMMENTS :

Image ground size achieved is 12 x 12 km. A smaller image
size would increase the focal length, camera weight, and data rate.

Even this image size is too small to(frovide 20% image overlap on
successive orbits, A 2-inch RBV could also be used here (see next

data sheet).
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PLANET: Mercury

OBSERVABLE: Contacts (detailed)

Family No. 21

TV TYPE: 2-inch RBV

ORBIT:

IMAGE:

CAMERA ;

Data Sheet Number........evveeeevaesas 145
Periapse/Apoapse Alt, (km)...eeeea... 500/500
Inclination (deg).....vvveeenennnnns . 90
Imaging Altitude Range (km).......... 500
Imaging On~Time (min).....ceeeeuveeee 36

Minimum Image Width (km)....eeveevees. 0.0
Max, Ground Resolution (km)..........0.005
Positional Accuracy (km)...veveevenss 0.02

Focal Tength (MM)..covesececvesaseess 1300
Aperture StOP..scroeerrsssoscacosnasas £/2
Exposure Time (sec)..... ceeeonseeasas5 x 107
Cycle Time (sec)..... sasssssrvenanass 3
Signal-to-Noise RatiO.ssseesessessses 16

4

SUPPORT

REQUIREMENTS : )
Field of View (deg)..ceveveveocnssass 0.49 x 0.49
Pointing Accuracy (deg)..... tersssessf X 10'4
Camera Volume (cu. ft.)..... ceesseese 20

Max. Roll/Yaw Rate (deg/sec).........0.19/22
Operating Power (WattS)...e..eveososs 32

Data Rate (bits/sec)..veeeeeeanneann .1.5 x 107
Camera Weight (1bs).......cciccenncen 190

COMMENTS :

Actual imaged area is 8.5 x 8.5 km.
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PIANET: Mercury

OBSERVABLE: Structure of Features (regional)
Family No. 4a

TV TYPE: 1.5-inch Vidicon (shadowing)

ORBIT: Data Sheet Number.....oesseesesosseas 125
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)..iviverecannreessss 90
Imaging Altitude Range (km)..........500
Imaging On-Time (win).......c000veses 36

IMAGE: Minimum Tmage Width (km).............600
M&X. G'.L“Ollnd Rasoluti(ﬁn (kl'll) ¢ U reo 2o 3 (3 '\;‘ert‘)
Positional Accuracy (R).oeveavsseses 10

CAMERA: Focal Length (mm).....ccuvcesans cases 15
Aperture StOP..covossssrsoreancesscss £/8
Exposure Time (S€C)ieseonsesvscaassae0.0L
Cycle Time (S€C)iveesssnvsnnssssasases2l
Signal-to-Noise Ratio....ecevessssass 64

SUPPORT REQUIREMENTS:
Field of View (deg).uvivvnrersnnnsesa 30 1 30
Pointing Accuracy (deg).eeecsvecessost2
Camera Volume (cu. fE.)evcreevrnenasa0.5
Max. Roll/Yaw Rate (deg/sec).........5.7/9.6
Operating Power (watts)..... cheessaas 24
Data Rate (bits/sec)..cciceeorssssiasl,?2 x 10
Camera Weight (1bs)}.....,.......,a.. 2

4

COMMENTS ¢
Only 63% planetary coverage is achieved at the desired
illumination conditions, 70% is desired. This is essentially
the same experiment as Contacts (regional), since a ground
regolution of 3 km is more than adequate to achieve 3 km vertical
resolution by measuring shadow lengths.
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PIANET: Mercury

OBSERVABLE: Structure of Features (regional)

Family No. #4b

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number......ccoes000000000 126
Periapse/Apoapse Alt, (Km)...oeeeeess 500/53,420
Inclination (deg)...ccvvvsvvvoncnccse 90
Imaging Altitude Range (Km).......... 500-2910
Imaging On~Time (min)....cesveevsscsa. 32

IMAGE: Minimum Image Width (km)........e0... 600
Max. Ground Resolution (km)....cvc00- 3 (3 vert.)
Positional Accuracy (Km)...cveweaaes. 10

CAMERA: Focal Length (Wm)...cveeeeeccaeans ces 20-
Aperture StOPs.sescrereveansas ceeeons £/2
Exposure Time (S€C)...coveesssncssss. 0.01
Cycle Time (S€C)uucvosseascerasscosss 210
Signal-to-Noise Ratio..cieerinnenns sea 65

SUPPORT REQUIREMENTS:

Field of View (deg)...ececevrencesass 30x 30

Pointing Accuracy (deg)...ecvvscanaen 0.20

Camera Volume (cu, ff.)....ovveesos oo 0.65

Max, Roll/Yaw Rate {(deg/sec)......... 1.1/9.9

Operating Power (Watts)...eeosecoavees 32

Data Rate (bits/sec)...cccviceeeneenns 3.8 x 10°

Camera Weight (1bsS)..veveesrsssacosas 32
COMMENTS:

Only 32% planetary coverage is achieved at proper solar

zenith angles,

while 707 is desired. A 2 km ground resolution is

provided, which is more than adequate to afford a 3 km vertical

resolution by measurement of shadow lengths.

is identical to Contacts (regional),.
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PLANET: Mercury

OBSERVABLE: Structure of Features (regional)
Family No. 7

IV TYPE: 2-inch RBV {side-overlap stereo)

ORBIT: Data Sheet NUMbEr.....eesoeeenoseass 131
Periapse/Apoapse Alt. (km)........... 500/500
Inclination (deg)......... seevsseseass 90
Imaging Altitude Range (km).vvesseoes 500
Imaging On-Time (min)......ecvvuvecee. 13

TMAGE: ' Minimum Image Width (km).....c.000... 600
MaX. GrOund Resolutiﬂn (m) ® 2 8 8 0 s A ESE 3 (3 Vert-)
Positional Accuracy (km)..t.......... 10

CAMERA: Focal Length (mm)..ceceevsvensesnesss 20
Aperture StOD..cosesvsssvonccesssssens £/2
Exposure Time (S€C)suuesrsvcvrenssses 0,01
Cycle Time (S8C)iissassaracsssssssans 210
Signal-to-Noise Ratio..sisesscnveeare 200

SUPPORT REQUIREMENTS:
Field of View (deg)e.veessveessneasss 30 x 30
Pointing Accuracy (deg).vsecesssveese L.1
Camera Volume {cu. fE.)ivesrveansoees 0.65
Max, Roll/Yaw Rate (deg/sec)......... 2.8/4.6
Operating Power (watts).....seessees. 32 e
Data Rate. (bitsS/S€C).vesroransseennss 3.8 x 107
Camera Weight (Ibs)sceesiveececaceees 32

COMMENTS:

Only 15% planetary coverage is obtained at desired solar
illumination, 70% is desired. However, only 15% coverage can be
obtained with an inertial orbit., The ground resolution achieved
(and required for stereo) is 1.4 km. Forward-overlap stereo
would result in identical support reguirements.
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PLANET: Mercury

OBSERVABLE: Structure of Features (regional)
Family No. 2a

TV TYPE: 1.5~-inch Vidicon w/color filters

ORBIT: Data Sheet Number.....,.cesoso00sre200+121
Periapse/Apoapse Alt., (km)...........500/500
Tnclination {deg)......cveu... sreesas 90
Tmaging Altitude Range (km)........ .. 500
Imaging On~Time (min)....... .ccccveaa. 25

IMAGE: Minimum Image Width (RKm)...oevseoa... 000
Max. Ground Resolution (km).......... 3 (3 vert.)
Positional Accuracy (Kn)..svsvrassees 10

CAMERA: Focal Length (Mm).cscecouessssrsessss 15
Aperture StOP..ccescesovsassnssssssest/8
Exposure Time (8€C)e.veanrscrsarssnsss0,05
Cycle Time (SEC)e.isccvecransassesenes2ll
Signal-to-Noise Ratit....sesecuacsess 70

SUPPORT REQUIREMENTS:

Field of View {(deg).vevcrrenrsenssaass30 x 30
Pointing Accuracy (deg)..cevsevasressl, 1
Camera Volume (cu. fE.)..ovrsenaieeeal,5

Max. Roll/Yaw Rate (deg/sec)..e.ssss.1.2/1.9
Operating Power (WattsS).....eovesseae 24

Data Rate (bits/sec)...cvccscssesaceasl,b x 1()4
Camera Weight (IbsS)....vvevvrsnonaess 24

COMMENTS ¢

Only 50% of the plamet can be seen at the proper illumination
conditions for color from an inertial orbit, while 70% coverage 1s
desired. Poor vertical resolution (at best 3.6 km) is provided
by shadow measurements in this experiment, An image is procured_
every 70 sec, but the full cycle time of 210 sec is used to acquire
red, blue, and green images.
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PLANET: Mercury

OBSERVABLE: Structure of Features (local)
Family No. 14

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number......sseeesseecns242138
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg)..seeesvoceconssassss 90
Imaging Altitude Range (km)..........500
Imaging On-Time (min).....co0veueusees 36

IMAGE: Minimum Image Width (km).....evc00..100
Max. Ground Resolution (km).......... 0.2 (0.2 vert,)
Positional Accuracy (Km)..ecesssveoes 2

CAMERA: Focal Length (Mm)...ervcesvvesencesss113
Aperture SEOD.sessssvsrsrsevovscsesesi/2
Exposure Time (sec)...... Ceosrnaeenen 0.001
Cycle Time (S€C)esevensrsssssosssssns 35
Signal-to-Noise Ratio.....evcviveeess 22

SUPPORT REQUIREMENTS:

Fiecld of View {(deg)....sec.. ceesssesasd. T X 5.7
Pointing Accuracy (deg)......cves+...0,023
Camera Volume (cu., £E.).vevevsraseeed, 65
Max. Roll/Yaw Rate (deg/sec).........38/38
Operating Power (watts).........0..2432

Data Rate (bits/sec)..eessessessessssl,l x 10
Camera Weight (1lbs)...... creonsacesesdd?

6

COMMENTS:
gse of a 2 inch RBV affords a ground resolution of about
60 meters. Shadow measurements can provide vertical resolutions
of about 35 meters, only 200 meters is required. However, a
9 inch vidicon will not provide adequate resolution.
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PLANET: Mercury

OBSERVABLE: Structure of Features (local)
Family No. 12

TV TYPE: 2-inch RBV with 3 color filters

ORBIT: Data Sheet NUMbET...e..oesesensresses 136
Periapse/Apoapse Alt., (km)........... 500/500
Inclination {deg)...covevveuane eseass 90
Imaging Altitude Range (km).......... 500
Imaging On-Time (min)....vveevvevvees 25

IMAGE: Minimum Image Width (km)...eeeeeecoee. 100
Max. Ground Resolution (km).......... 0.2 (0.2 vert.)
Positional Accuracy (Km)...vesesasass 2

CAMERA: Focal Tength (m)..:ivsevsvvescsassans 113
Aperture Stop...csec.. sesevanensseerss £/2
Exposure Time (SeC)...cvessonsccsssas 0,001
Cycle Time (S€C)icsvasasvansssssnsass 35
Signal~to-Noise Ratio.s.seecsssoeesss 11

SUPPORT REQUIREMENTS:

Field of View (deg)..esesnversenasces 5.7 x 5,7
Pointing Accuracy (deg)...sveesacsees 0,023
Camera Volume (Cu. Ft.).veesessasssss 0,65

Max. Roll/Yaw Rate (deg/sec)......... 38/38
Operating Power (Watts)...eeeeesserae 32

Data Rate (Bits/Sec)..ssossessasesees 3.3 x 10°
Camera Weight (1bS).isesvenesovessces 32

COMMENTS :

A 2 inch RBV provides a ground resolution of about 60 meters.
Measurements of shadow lengths allows vertical height estimation to
within 70-180 meters, depending on the illumination. Only 200 meter
resolution is required. A 2 inch vidicon would not provide the
desired ground horizontal resolution.
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PLANET . ﬁercug:y

OBSERVABLE: Structure of Features (local)
Family No. 16

CAMERA: 70mm (side steveo) with $0-243 film

ORBIT: Data Sheet Number........cseveuenn ... 140
Periapse/Apoapse Alt. (km)...........5300/500
Inclination (deg)..ceeeseceensssassas 90
Imaging Altitude Range (km)..........300
Tmaging On-Time (min).... . ovveeewaas 13

IMAGE: Minimum Image Size (km)....ceveeess..100
Max, Ground Resolution (km).....e.... 0.2 (0.2 vert.)
Pogitional Accuracy (Km)..coeenosvoee 2

CAMERA: Focal Tength (MM).e.veersncresnesnass 56
Aperture SLOP....vecesevercvssvassesff1,8
Exposure Time (S€C)...cesscanssesnssa(,01
Cycle Time (S€C)ivivitissacnrscnnnaas2ll
Length of Film (fE) ... iuvsvasnsnsnses 23
Shielding Weight (IDS)eseesssvseoeses 19

SUPPORT REQUIREMENTS:

Field of View (deg)eeeeveocavensoeeesd0 x 30

" Pointing Accuracy {(deg)..evsvveanesas0,23
Camera Volume (Ctt, fL.)ierersvoensess0.85
Camera Shape (fL)....eevveivsrornesssl,?2 x 0.6 x{1.3
Max, Roll/Yaw Rate (deg/see).........0.18/0.31
Operating Power (WattsS)....sseesecsss36
Data Rate (bits/sec).viviececveressae2.5 % 10°
Camera Weight (IbS)u.ivevvinnseeresadile

COMMENTS :

15% planetary coverage can be achieved, requiring 23 ft. of
film. The image ground size actually used is 590 x 590 km to take
advantage of the film resolution capability. TForward stereo would
result in a 5 x 100 bits/sec data rate.
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PLANET: ' Mercury

OBSERVABLE: Structure of Features (detailed)
Family No. 21

TV TYPE: 4.5-inch RBY (shadowing)

ORBIT: Data Sheet Number.,..ovseeeeeesosassss 145
Periapse/Apoapse ALE. (km)...eveeeees 5007500

Inclination (deg)..vevsvesassceoacees 90
Imaging Altitude Range (km)..........500
Imaging On-Time (min)...evieeeiceeso. 36

IMAGE: Minimum Image Width (km)....... o000 0.5
M&X. Gl"Ound RESOllltiO'n (km) ta e e s e 0,005 (0.05 Vert.)
Positional Accuracy (Km)...eessve0.240,02

CAMERA: Focal Length (M) ..ceceeonnvsccessses2140
Aperture StOP..issivessssvcssansarsaas /4
Exposure Time (sec)......eeveevncses .5 x 10 4
Cycle Time (8€C)isseccocransanssnseadt,2
Signal-to-Noise Ratio..e.evisereessesl3

SUPPORT REQUIREMENTS:
Field of View (deg)i.vveesvrsorvssess(,68 x 0.68
Pointing Accuracy (deg)......es00:...0,0023
Camera Volume {cu. £E.)cvenrvennneeael?2
Max. Roll/Yaw Rate (deg/sec).i.seeve..0.19/16
Operating Power (watts).........s....72
Data Rate (bits/sec).vivsvsrsnecrseesl,0 x 107
Camera Weight (1b8)...vessrecncesssars170 )

COMMENTS:

Image ground size actually provided is 12 x 12 km. A smaller
image size would increase the focal length, camera weight, and data
rate, 20% image overlap can be achieved only along the heading line.
Shadow measurements could be used to deduce vertical heights within
3 meters. A 2 inch RBV could also be used (see next data sheet).
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PLANET: Mercury

OBSERVABLE: Structure of Features (detailed)
Family No. 21

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number...c.ssesessusrasose 145
Periapse/Apoapse Alt, (km)...........500/500
Inclination {(deg)...ecvvvvesvessssaee 90
Imaging Altitude Range (Km)....svsas0500
Imaging On-Time (min).......vevvveee. 36

IMAGE: Minimum Image Width (km)....cvvseeess0.5
Max- G"f()und RBSO].utiOn (kﬁl) T N 9.005 (0'05 "v’e‘rt.)
Positional Accuracy (RKm)...veeeveoess0.02

CAMERA: Focal Length (mm).....ccexvevvevee...1300
Aperture SEOP..ecsesvesssassnesnosassf/2
Exposure Time (SeC)....vvvvcnnceocesn 5 % 10"
Cycle Time (S€C)eeeessssossssssnsssss 3
Signal-to-Noise RatiC...cvseesueeesss 16

SUPPORT REQUIREMENTS:
Field of View (deg).i.cviverssssionoeas0.49 x 0.49
Pointing Accuracy (deg)....v.0rees...0.0023 ‘
Camera Volume (cU. FLodeiesinereeness20
Max. Roll/Yaw Rate (deg/see).........0.,19/22
Operating Power (WattS)....eeeseeesa232
Data Rate (bits/sec)..eeserevrseesses1.5 x 10
Camera Weight (lbs)...... sesrersenss 180

7

COMMENTS :
Here an image size of 8.5 x 8.5 km is used.
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PLANET: Mercury

OBSERVABLE: Structure of Features (detailed)
Family No. 19

TV TYPE: 4.5-inch RBV with IMC and 3 color filters
ORBIT: Data Sheet Number.........:..........143

Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg)..vovvveccescssecass 90
Imaging Altitude Range (km)..........500

Imagiﬂg On-Time (min)oo.oo.oo---ooo'l 25

IMAGE: Minimum Image Width (km)..eeeerveceess0.5
Max. Ground Resolution (km)....... .-+0.005 (0.05 vert.)
Positional Accuracy (Km)..eeeeeeeeses(.02

CAMERA: Focal Length (MM)..eecesssasaoeovssses2l40
Aperture StOP..cosesessssseccdiosceceef/4
Exposure Time (S€C)icieeesossanvessss0.005
Cycle Time (sec)..... cessssnncesnnseed 2
Signal-to-Noise Ratioc....ieeveeveeaes 21

SUPPORT REQUIREMENTS:
Field of View (deg).e.eeeescscancsess+0,68 x 0,68
Pointing Accuracy (deg)..c.ceveeeesas.0.0023
Camera Volume {cu. fL.).svesseooesssa2?
Max, Roll/Yaw Rate (deg/sec).........0.19/1.6
Operating Power (WattsS)...veeeeceeseegy
Data Rate (bits/seC)...ssiessceensese5.4 x 107
Camera Weight (I1bsS).veeececcrieesceeasll

COMMENTS:

Image ground size actually provided is 12 x 12 km. Use of a
smaller image size would increase the focal length, camera weight,
and data rate., Shadow measurements could be used to infer vertical
heights within about 30 meters.
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PLANET: Mercury

OBSERVABLE: Structure of Features (detailed)
Family No. 23 -

CAMERA: 9.5 inch (side stereo) with 80-243 film

ORBIT: Data Sheet Number.....oeveeorovseeses 147
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)..cevvnssasasrsensss 90
Imaging Altitude Range (km).........-500
Tmaging On-Time (min)....cvecesveenes 13

IMAGE: Minimum Image Size (KM)...cecaueeeee-0,5
M&X; Grom& ReSﬂlutiG'ﬁ (k‘.’ﬂ) s e sa b xS -9‘095 (G-GS Ve‘rt.)
Positional Accuracy (Km)....e..veveeee(.02

CAMERA: Focal Length (MM).scvssrecacsssssseses250
Aperture StOP...cevsvssesrsosrsnersessf/1.8
Exposure Time (S€C)..ccusavassessssssd, 001
Cycle Time (S€C).ieeurvsscversarsassssl70
Length of Film (Ft).uvssvnvanereesass 81
Shielding Weight (1bsS)esersscresassss110

SUPPORT REQUIREMENTS:

Field of View (deg).vivceonccsonsesss50 x 50
Pointing Accuracy (deg).cescecocessss, 0023
Camera Volume {cu. fL.)uviiavrerneeesds, b
Camera Shape (£t)...cvvcasesovsvacessl & ¥ 1.3 x 2.4
Max. Roll/Yaw Rate (deg/sec)..........36/0.76
Operating Power (watfs)....eeseveeesddl(

Data Rate (bits/sec)....veeenveseeeed. 9 x 107
Camera Weight (IbS)..,.cevssevenassaa2l0

COMMENTS :

Film length and shielding weight based on 10% planetary
coverage available from this orbit. Image size used is 475 x 475 km.
Forward stereo could be achieved with 7.8 x 107 bits/sec data rate,
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PLANET: Mercury

OBSERVABLE: Surface Topography (regional)
Family No. 4a

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number.....esesuvseassssas 125
Periapse/Apoapse Alt., (km)........... 500/500
Inclination (deg)..ceseeesncscnsesase 90
Imaging Altitude Range (km).....v.... 500
Imaging On-Time (MIn}..ccceeivavsanas 36

IMAGE: Minimum Image Width (Km)..eevveoesas. 600
Max. Ground Resclution (km).......... 3 (1 vert.)
Positional Accuracy (Km)....vevevense 3

CAMERA: Focal Length (Mm)..eeveeevosenvooseesr 20
Aperiure SLOP.vessessrscvsencasasssss £f2
Exposure Time (8€C).ivrierirerennnsaaa(.01
Cycle Time (S€C)i.sessrevavarsnsesesa?2l
Signal-to~Noise RatiO.esesssasasssnes 71

SUPPORT REQUIREMENTS:
Field of View (deg)...vvessesvenesssa30 x 30
Pointing Accuracy (deg).vesvrvevsscees(. 54
Camera Volume (cu. fE.).....eiueaeeae(, 65
Max. Roll/Yaw Rate (deg/sec)..eve....6.5/5.5
Operating Power (WatbsS)....eeeeveeess3?2
Data Rate (bits/seC)..vevessoneeeesasd.8 % 105
Camera Weight (IbS)...vvevevrenasoessl3? ‘

COMMENTS:

Only 63% (rather than the desired 70%) planetary coverage
can be obtained at proper solar illumination from an inertial orbit,
A horizontal resolution of 1.7 km is provided to permit deduction of
vertical heights to within 1 km by shadow measurements as required.
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PLANET: Mercury

OBSERVABLE: Surface Topography (regional)
Family No, 4b )

TV TYPE: 2,5-inch RBV {shadowing)

ORBIT: Data Sheet Number...veeevecrconsvssas L26
Periapse/Apoapse Alt. (km)...........500/53,420
Inclination (deg)..vsvecevenconcsaens 90
Imaging Altitude Range (km)..........500-2910
Imaging On-Time (Min)..ccveevoreeeses 32

IMAGE: Minimum Image Width (Rkm)...eeveesee.e.600
Max. Ground Resolution (km).......... 3 (1 vert.)
Positional Accuracy (km)...vivvecesee 3

CAMERA: Focal Length (UM).vevvvrsseeoorsceess 25
Aperture STOD..ivsssvsearvensseesrsesf/f2,5
Exposure Time (8€C)....ccvseneercssner(.0L
Cycle Time (8€C).vesuvovonnavsrsaasssl5p
Signal-to-Noise RatiO.svsivesvsesesees 33

SUPPORT REQUIREMENTS: ]
Field of View (deg)..cusussvuecsersas30 x 30
Pointing Accuracy (deg)....ovverrsa0s.0.06
Camera Volume {cu. ft.).vvervensersee0.8
Max. Roll/Yaw Rate (deg/sec).........0.6/5.6
Operating Power (Watts)...svesseeesseli
Data Rate (bitsfsec).c.....:.........a,g < 10°
Camera Wedght (1b8)...ivevesiorserasdl

COMMENTS:
Only 32% of the planet is covered at the proper solar
illumination. However, the total orbit AV is 5.68 km/sec, rather
than 6.44 km/sec as with the proceeding experiment. -
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PIANET: Mercury

OBSERVABLE: Surface Topography (regional)
Family No. 7

TV TYPE: 2-inch RBV (side-overlap stereo)

ORBIT: Data Sheet Number's.,..ssessvsveeasrsel3l
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg)..vceeeveenncsneness 90
Imaging Altitude Range (km)..........500
Imaging On-Time (Min)..cevcsevereavee 13

II"IAG’E: Minimum Image Wié—th (km) rreesa e e ru v r S 6{}8
Max. Ground Resolution (km).....ecee. 3 (1 vert.)
Positional Accuracy (Km)..esvevsosess 3

CAMERA: Focal Length (Mm).ceevesscesncsnssnse 20
Aperture StOD..crrssavesscessevsererff/2
Exposure Time (8€C)e.svouraaverssese.0.001
Cycle Time (S€C)iicecararsnrrvarseess210
Signal-to-Noise Rati0.cs.vsvsonsseses 64

SUPPORT REQUIREMENTS:
Field of View (deg)..cvaerssssnensess30 x 30
Pointing Accuracy (deg)...reveerssres0.54
Camera Volume (cu. £t.)..sessseesss+:0.65
Max. Roll/Yaw Rate (deg/sec)....s....9.1/15
Operating Power (WALES).....eevnseese32
Data Rate (bits/SeC)..eussrsvesrssess3 8 x 10°
Camera Weight (1bs8)..svreeesassnnrsield?

COMMENTS :

Only 15% (rather than the desired 70%) planetary coverage
at proper solar illumination can be obtained from an inertial orbit,
A horizontal resolution of 0.5 km is provided to achieve 1 km
vertical resolution. Forward~overlap stereo could be achieved with
a cycle time of 110 sec and no change in the support requirements.
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PLANET: Mercury

OBSERVABLE: Surface Topography (local)
Family No. 14

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet Number........veseoesoesss 138
Periapse/Apoapse Alt., (km)..........+500/500
Inclination {(deg)...cevvvrrecscsveane 90
Imaging Altitude Range (km)..eeoeee0. 500
Imaging On-Time (Min)..eesvensesnesss 36

IMAGE: Minimum Image Width (Km).ieeeeeceress 100
Mazx. Ground Reﬁolution (k'-m.) sres s asn i N uwE 0.2 (0.1 vert’)
Positional Accuracy (Km)...eeeeneeses0.2

CAMERA: Focal Length (mm)..esveserssvcesrress 110
Aperture StOD.isssescovrosvacsnsssnsasff2
Exposure Time (8€C).crervivavecsnarsa(.01
Cycle Time (58C)eiuvsasscevaasonsenasrs 35
Signal-to~Noise Ratlosevevevrrereares 71

SUPPORT REQUIREMENTS:
Fleld of View (deg).vssvsrsnsensnenssb.7 X 5.7
Pointing Accuracy (Geg)..cerssssrsees(.023
Camera Volume (ct. £E.)vsvevsessnenss0.65
Max, Roll/Yaw Rate (deg/sec)..evvv...0.33/3.3
Operating Power (Watts8)..ssvssrenvsse32
Data Rate (bitB/8€C).vsvsvseeersnnasal.l x 10
Camera Welght (1b8)..erververrrnnsss 32

6

COMMENTS ¢

A horizontal resoclution of 170 meters is required to obtain
100 meter vertical resolution by shadow measurements. A 2 inch
vidicon will provide only 400 meter horizontal resolution, while
the 2 inch RBV suggested here provides 60 meter resolution.
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PLANET: Mercury

OBSERVABLE: gurface Topography (local)
Family No. 16

CAMERA: 5 inch S0-243 film (side stereo)

ORBIT: Data Sheet Number......eeoveeeosesesslb0
Periapse/Apoapse Alt., (km)...........500/500
Inclination (deg)....... teeresrescess 90
Tmaging Altitude Range (km)..........500
Imaging On-Time (min)......cc0000ue0s 13

IMAGE: Minimum Image Size (km)......... .....100
Max. Ground Resolution (km)..........0,2 (0.1 vert.)
Positional Accuracy (Km)....eeeeeeaes0.2

CAMERA: Focal Length (mM).seeeeseaarscassesssl20
Aperture Stop.......... secessesseeesef/1,.8
Exposure Time (S€C)...veeveccseaeesss,001
Cycle Time (S€C).ivvvesesssosnaceseasedd?0
Length of Film (£t).ccvevecaceencenas 62
Shielding Weight (1bS)eueesescesssses 55

SUPPORT REQUIREMENTS:
Field of View (deg).vssvacceessees=rs 50 x 50
Pointing Accuracy (deg)....cveessass,023
Camera Volume (cu. ft.)eeveesenosaes2,3
Camera Shape (ft)....... ceseensnenessl.?2 ¥ 0.8 x 2.2
Max. Roll/Yaw Rate (deg/sec)........9.73/1.5
Operating Power (Watts).......e.eee0d
Data Rate (bits/sec)......... veeve..9.6 x 10°
Camera Weight (1bs)...cevvvnunnccnses 96

COMMENTS :

Film length and shielding weight based on 15% planetary
coverage available from this orbit. Image size used is 480 x 480 km.
Forward stereo would increase data rate to 1.9 x 107 bits/sec.
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PLANET: Mercury

OBSERVABLE: Surface Topography (detailed)
Family No. 21 :

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet NUMbBET.....occeossassessses 14D
Periapse/Apoapse Alt. (km)}..........+500/500
Ineclination (deg).eccessvonsssacerans 90
Imaging Altitude Range (ki) oo vsosaees 300
Imaging On-Time (min).....ceeeeeevees 36

ImGE: Mini-mm Image Width (m)t’t&iti...i’lats
Max. Ground Resolution (km).....s:+»++0,005 (0.05 vert.)
Positional Accuracy (km)...'.-u.... «(),005

CAMERA: Focal Tength (@M)...seveeveescerssseel300
Aperture SEOP.sessavensraoesvesssnssf/2
Exposure Time (8€€)..seeirscnvceeccssl x 1074
Cycle Time (S8€C)...csuvsssussosssvsss 3
Signal-to-Noise Ratiovereesessersvess 16

SUPPORT REQUIREMENTS: )
Fleld of View (deg)eerreeesrvrssnsass0.49 x 0.4%
Pointing Accuracy (GEg).eesssessseresb x 1077
Camera Volume (Cts FE.)vsisssvavseeend20
Max., Roll/Yaw Rate (deg/sec)........:0.19/22
Operating Power (Wabtt8),cerarosssanedld2
Data Rate (bits/see).......f.........l.S x 107
Camera Welght (Ibs)....csuesrsearsss190

COMMENTS :

A 1 inch vidicon will provide better than 5 meter resolution
over an image size of 0.5 x 0.5 km, but with a focal length of 11
meters! The 2 inch RBV suggested here will provide 5 meter resolutior
over an image size of 8.5 x 8.5 km. A 4% inch RBV could be used as
well (see next data sheet). |
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PLANET: Mercury

OBSERVABLE: Surface Topography {(detailed}
Family No. 21

TV TYPE: 4.5-inch RBV (shadowing)

ORBIT: Data Sheet NUmDEL....u.eeesesesresses 145
Periapse/Apoapse Alt. (km),...c0.cn.. 500/500
Inclination (deg)...svevravvseseasess 90
Imaging Altitude Range (km)...e0sase.500
Imaging On-Time (Min)...ceevesveeeees 36

IMAGE: Minimum Image Width (Xm)..eesuscssese0.5
Max. Ground Resolution {km)..........0.005 (0,05 vert.)
Positional Accuracy (Km)csvvssovsscesQ,005

CAMERA: Focal Length (MM)soeveooonserasanesss 2140
Aperture StOP.ssssertsssssresenrserasf/l
Exposure Time (8€C).usvsscesnerrssresd X 107%
Cycle Time (S€C)ivsscenvesarsnnsnasced,?
Signal-to=-Nolse Ratloseevsnssvasances 13

SUPPORT REQUIREMENTS:
Fleld of View (deg)evseessserrensress0.68 x 0.68
Pointing Accuracy (deg)isieecessasesef x 10™4
Camere Volume (cu, FE.)uvrvensrnenars?2?
Max, Roll/Yaw Rate {(deg/52€),.::0144+.0.19/16
Operating Power (Watts)...esevevesese?2
Data Rate (bita/sec).......f.........l,g < 107
Camera Welght (1bs).isessvessseaseassl70

COMMENTS:
An image size of 12 x 12 km is actually used.
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PLANET: Mercury
ORSERVABLE: Surface Topography (detailed)
Family No. 23

CAMERA: 9,5 inch S0-243 film (side stereo)

ORBIT: Data Sheet Number...... PP XY |
Periapse/Apoapse Alt. (km)...:.......SOO/SOO
Inclination (deg)..cssconsaccecassees 90
Imaging Altitude Range (km)..........500
Imaging On-Time (MiN).....cevesesssss 13

IMAGE: Minimum Image Size (Km).....seeseees.0.5
Max. Cround Resolution (km)..........0.005 (0.05 vert.
Positional Accuracy (km).....e0e.....0.005

CAMERA: Focal Tength (Mm)ueesceseecesnceensesllO
Aperture SEOP...osvesssesrasrarsossssE/1.8
Exposure Time (SeC)..viereeseresaseesd X 1074
Cycle Time (S€C)usrsvsnecararnanscese 57
Length of Film (ft).e.ievrerncecsenss 71
Shielding Weight (I1bs)e.eeecraersass.100

SUPPORT REQUIREMENTS: ‘
Field of View {(deg).veseevacrssersses 18 x 18
Pointing Accuracy (deg)...eeeveeesees’,7 x 107
Camera Volume (cu. £t.) essensevsesas9,?2
Camera Shape (Ft)...esvecevereransees2,9 x 1,3 x|2.4
Max. Roll/Yaw Rate (deg/sec)Y.........0.38/1.2
Operating Power (watts)...seeeeee-...110
Data Rate (bits/sec).v.veeeecaseannnn 1.2 % 108
Camera Weight (ibs)...... ceiesaccessd300

4

COMMENTS:

Film and shielding weight based on 17 planetary coverage
although 15% can be achieved from this orbit. TImage size used is
160 x 160 km. TForward stereo would increase data rate to
2.4 x 108 bits/sec.
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PLANET: Mercury

OBSERVABLE: Surface Appearance (regional)

Family No. 4a

TV TYPE: 1.5-inch vidicon

ORBIT:

IMAGE :

CAMERA :

Data Sheet Number....... cecssaressseel2D
Periapse/Apoapse Alt, (km).uevsssse..500/500
Inclination (deg)...cceevscecenasaass 90
Imaging Altitude Range (km)..........500
Imaging On~Time (Min).ccivsvorvoceess 36

Minimum Image Width (km).....e0s0+0..600
Max. Ground Resolution (km)....co00.. 3
Positional Accuracy (Km)....oo0000ses 10

Focal Length (mMM).cseesssonsseceresess 15
Aperture StOP..ssresssssrsesssnsonsesf/8
Exposure Time (S€C)eussesevssnannesss.01
Cycle Time (SEC)iccecesssnrssvasaeese2ll
Signal-to-Noise RatiO.ssivessensssnes 64

SUPPORT

REQUIREMENTS:

Field of View (deg)avssesesnssessanss30 x 30
Pointing Accuracy (deg).ssevassseesssl.2
Camera Volume (cu. fL.)iisnsrssnenaasl.d

Max. Roll/Yaw Rate (deg/sec).........5.7/9.6
Operating Power (Watts8)..svesensvasse2d

Data Rate (BLEB/8EC)+revsonvsrnrssreal.2 x 10%
Camera Welght (1b8)..vevrncesosnnsess2sl

COMMENTS

Only 637 (rather than the desired 70%) planetary coverage

at the proper
orbit,

solar illumination can be obtained from an inertial
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PLANET: WMercury

OBSERVABLE: Surface Appearance {regional)
Family No. 4b

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number........ cessoaresaas 126
Periapse/Apoapse Alt, (km)...c.o.00.. 500/53,420
Inclination (deg)...cca.. sessocoesocoa . 90

Imaging Altitude Range (km)..........500-2910
Imagiﬂg On”Time (min)uoee--nnaallaouo 32

IMAGE: Minimum Image Width (km)...co0.c. ee 0600
Max. Ground Resolution (km)...coecec0. 3
Positional Accuracy (km)...ovvsesesss 10

CAMERA: Focal Length (mm)...oooecseaoeoe ceoss 20
Aperture StOP...cscsaessscosacens ceeoef/2
Exposure Time (S€C)oivsoeracaccs ceses0,01
Cycle Time (8€C)oocecosssss cesesnassa210

Signal-to-Noise Ratio...covssssrvisaes 65

SUPPORT REQUIREMENTS:
Field of View (deg)...vceasuivnos cesees3D x 30
Pointing Accuracy (deg)...cvevvsss2.040.20
Camera Volume (cu., ft.).eieseeosoosess.65

Max, Roll/Yaw Rate (deg/sec)..... cesdl.1/9.9
Operating Power (watts)....... ceosesd3?

Data Rate (bits/sec)...oocooes cee0.+d3.8 % 10°
Camera Weight (I1bS)cisovesesns ceesoas3?

COMMENTS ¢

Only 327 (rather than the desired 70%) planetary coverage
at the proper illumination is achieved from this orbit, However,
the total orbit AV is 5.68 km/sec, rather than 6.44 km/sec as
with the previous experiment.
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PLANET: Mercury

OBSERVABLE: Surface Appearance (regional)
Family No. 2a . ‘

TV TYPE: 1.5-inch wvidicon with 3 color filters

ORBIT: Data Sheet Number........oeeoeesessas 121
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg).vveseeeesveoscscsssa 90
Imaging Altitude Range (km).......... 500
Imaging On-Time (min)...veecececee ses 25

IMAGE: Minimum Image Width (Km)......eeve...600
Max. Ground Resolution (km)......c000 3
Positional Accuracy (Km).....evseeees 10

CAMERA: Focal Length (MmM)...evevecsssoresceee 1D
Aperture StoP..ecsesscsevsssseaesesss £/8
Exposure Time (SeC).cuiivesssessensss0.05
Cycle Time (sec)..... P X
Signal=-to-Noise RatiO..e.sesssssasses 70

SUPPORT REQUIREMENTS:

Field of View (deg)..... cesseasssesss 30 x 30
Pointing Accuracy (deg)...vevecesceesl.l
Camera Volume (cu. fE.).ieeeeeeeeeieas0.5

Max., Roll/Yaw Rate (deg/sec).........1.2/1.9
Operating Power (WattsS)...eeeeessecas 24

Data Rate (bits/sec)....cceceneceee.ssl,6 x 10
Camera Weight (1bS)...vcavecroncsvocas2b

&

COMMENTS :

Only 50% (rather than 70%) of the planet can be seen at the
proper illumination from an inertial orbit.
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PLANET: Mercury
OBSERVABLE: Surface Appearance (local)
Family No. 14

TV TYPE: -2-inch RBV

ORBIT: Data Sheet NUMDEL e o oo v veasavsosressss 138
Periapse/Apoapse Alt. (Km) +seoecsess500/500
Tnelination (deg)...ceveesosercesscsss 90
Imaging Altitude Range (K)o v vaseeess500
Imaging On-Time (min).......cevneesee 36

IMAGE: Minimum Image Width (km)...c.......2-100
Max. Ground Resolution (km).........-0.2
Positional Accuracy (Km)}...ceececcsse 2

CAMERA: Focal Length (mm).cccssscevescoccsons113
Aperture SEOPesscssssncsvasavreaasssef/2
Exposure Time ($€C)o.vocrreesacaae-020,001
Cycle Time (SeC)..oceeessoacesessenss 35
Signal-to-Noise Ratio....ocoveovevsne 22

SUPPORT REQUIREMENTS:
Field of View (deg)..rcrrveasecssosed ] X 5.7
Pointing Accuracy (deg)....cseees-«2.0.023
Camera Volume (cu. ft.).iveveoeveesadd.65
Max. Roll/Yaw Rate (deg/sec).........38/38
Operating Power (watts)...o..ccoe-veoo 32
Data Rate (bits/sec)...csccensesssssal.l x 10
Camera Weight (I1bS)oe.oeerrevoosonesss32

6 ~

COMMENTS

A 2 inch RBV provides 70 meter resolution over an image size
of 100 x 100 km. A poorer resolution could be used over a larger
imaged area (see next data sheet). .
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PLANET: Mercury

OBSERVABLE: Surface Appearance (local)

Family No. 14

TV TYPE: 2-inch RBV

ORBIT:

TMAGE :

CAMERA:

Data Sheet Number........... ceeree...138
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg)...cvvvienesansessss 90
Imaging Altitude Range (km)..........500
Imaging On-Time (Min)......ccoeeaeeee 36

Minimum Image Width (km).....cc0.e00. 100
Max. Ground Resolution (km)....... veo0.2
Positional Accuracy (Km).....cecenvas 2

Focal Length (MmM)...eeseeseesevaseass 38
Aperture StoP.ceosaas R o 24
Exposure Time (SeC):ceievaneseccesansaa, 001
Cycle Time (sec)..cosese esevensaaessslll
Signal-to-Noise Ratio...veceveasennee 22

SUPPORT

REQUIREMENTS :

Field of View (deg)..... ceeereesssresl? ¥ 17
Pointing Accuracy (deg)......evve0s..0.023
Camera Volume (cu. Ft.)eeessencoeesss0,65
Max, Roll/Yaw Rate (deg/sec).........18/13
Operating Power (WattsS).....coovssese32
Data Rate (bits/sec)..vieveesssonnces .3.8 x 105
Camera Weight (1bs)......v... N VA

COMMENTS :
Imaged

area is actually 300 x 300 km.
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PLANET: Mercury

OBSERVABLE: Surface Appearance (detailed)
Family No. 21

TV TYPE: 4.5-~inch RBV

ORBIT: Data Sheet Number.....svoecessserreses 145
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg)..evsvrveceanscssess 90
Tmaging Altitude Range (km).......... 500
Imaging On-Time (min).....ce0veeveee. 36

IMAGE: Minimum Tmage Width (KIm)..veseeesees.0.5
Max, Ground Resolution (km)..........0.005
Positional Accuracy (Km)...vessseesss0,02

CAMERA: Focal Length (Im).csoreessonssesssnss 2140
Aperture StOP...csesevenversosansesesf/l
Exposure Time (S€C)..iieuscreassanesaa’ x 10”4

Cycle Time (S€C)eeovesesvosnvosococsat,2

Signalmto-NOiSe Ratio. PRI I R A S S -13 N

SUPPORT REQUIREMENTS:
Field Of View (dEg).nil....‘.‘l'i!i‘.ﬁﬁ68 X 0-68
. Pointing Accuracy (deg)..............0.0023

Camera Volume (cu, fE.)eieivevaneerea22

Max. Roll/Yaw Rate (deg/sec).........0.19/16
Operating Power (Watts)......cssesve.72

Data Rate (bits/s€C).......esesvesrr.1.9 x 107
Camera Welght (IbsS)..evvvnnssesesseasl?0

COMMENTS:

20% image overlap is achieved only along the heading line.
A 2 inch RBV could also be used for this experiment (see next data
sheet), The image size actually used here is 12 x 12 km,

150



PIANET: Mercury

OBSERVABLE: Surface Appearance (detailed)

Family No., 21

TV TYPE: 2Z-inch RBV

ORBIT:

IMAGE :

CAMERA: -

Data Sheet NUmber,..ocvevvoscsnseesss 145
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg)...cevevessessanssss 90
Imaging Altitude Range (km)....s.....500
Imaging On-Time {(min).....ccvcvnun. ... 38

Minimum Image Width (km)...vsseeeees. 0.5
Max. Ground Resolution (Km)......o..,0.005
Positional Accuracy (RKm)..cevveesee...0.02

Focal Length (M)..:0eererevcasenssss 1300
Aperture StOP..svssvessnssssersaaseerf/2
Exposure Time (S€C)oiescessssscsssena’d X 10”4

‘C}?’C].E Time (Sec)soettoctuocag!l!i!!t' 3

Signaz_ tO'NOiSE Ratioe E P e T eSS ETS L 16

SUPPORT

REQUIREMENTS :

Field of View (deg)u.vserovsssnsonnsa(3.49 x 0,49
Pointing Accuracy (deg)evvevearcsseesb X 19"4
Camera Volume (cu. FE.)evvavvaaso .eoa20

Max., Roll/Yaw Rate (deg/sec).........0.19/22
Operating Power (WALESY e s erewenneess32

Data Rate (bits/sec)...coevessscassssl,b x 107
Camera Weight {(I1bS)..essrvesssvsssss.190

COMMENTS :
Actual

imaged area is 8.5 x 8.5 km,
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PLARET: Mercury

OBSERVABLE: gurface Appearance (detailed)
Family No. 19

TV TYPE: 4.5-inch RRV with IMC and 3 color filters

ORBIT: Data Sheet Number,..... verereaseaaess 143
Periapse/Apoapse Alt, (Km)ererssnn...500/500
Inclination (deg)...ovvevececennn sees 90
Imaging Altitude Range (Km)..........500
Imaging On-Time (Min)..ccesesvenessss 25

TMAGE: Minfmum Image Width (km)..eeevvoeses.0.5
Max. Ground Resolution (km)....o.c...0.005
Positional Accuracy (Km)...... saesess0.02

CAMERA: Focal Length (Mm)..ccocceceacscoseses 2140
ApErture SEOD..cossreesncossoasssoesffl
Exposure Time (S€C)e.oicereosssocsss.s.0.005
Cycle Time (SeC).oosenvivoeocsacnnsesdt.2
Signal-to-Noise Ratioc.soionoaaascns A

SUPPORT REQUIREMENTS:
Field of View (deg)...vvsonsssscascsss(},68 x 0.68
Pointing Accuracy (deg)..eveceesor-ea.0.0023
Camera Volume (ctle ft.)iveoecenoseosas2?
Max. Roll/Yaw Rate (deg/sec)..evev...0.19/1.6
Operating Power (WabttsS)...o.ecosoesas87
Data Rate (bits/sec)..veoccessesnaced s x 107
Camera Weight (1bs)...cvverinnneconn 190

- COMMENTS @
Imaged area actually used here is 12 x 12 km.
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PLANET: WMercury

OBSERVABLE: urface Winds (regional)
Family No. 3a

TV TYPE: 0.,5-inch vidicon

ORBIT: Data Sheet NUMDEr....e..cooeseereoseses 123
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)...icevevsteesnsnsess 90
Imaging Altitude Range (km)..........500
Tmaging On-Time (min).....cvexvevvses 35

IMAGE: Minimum Image Width (km),..e.ceeese..600
Max. Ground Resolution (kmt)....cees.. 20
Pogitional Accuracy (km)........vav.- 30

CAMERA: Focal Length (M) .csococnsnssercvosee 5§
Aperture StOP..svsvssveasssrsscccness£/5.6
Exposure Time (SeC)..ivovesossaraeess0,01
Cycle Time (S€C)..cerverrsassversness2ll
Signal-to~Noise Ratio.....eeveenevees 86

SUPPORT REQUIREMENTS:
Field of View {(deg)..... teeresesransa30 x 30
Pointing Accuracy (deg).....casveses23.4
Camera Volume (cu, fE.)ivesneeereeess0,3
Max. Roll/Yaw Rate (deg/sec).........38/64
Operating Power Owatts).;.......,...,s
Data Rate (bits/seC).viossssseerssass3900
Camera Weight (Ibs).....covenvveenes.8

COMMENTS
Since 70% planetary coverage requires 171 days, two coverages

per year cammot be achieved. A 1/2 inch vidicon affords a surface
resolution of about 5 km, ’
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PLANET: Mercury

OBSERVABLE: Surface Winds (regional)

Family No. 3b

TV TYPE: 0.5-inch vidicon

ORBIT:

IMAGE:

CAMERA :

Data Sheet NUNMDEL .. +eeeesasassnvonsss L24
Periapse/Apoapse Alt. (k) usvwanseses500/53,420
Inclination (deg)..coveeeviversscases 90
Imaging Altitude Range (km)..........500-2120
Imaging On-Time (min)......eoeveveees 29

Minimum Image Width (km).......ov....600
Max. Ground Resolution (km)......--¢+ 20
Positional Accuracy (km)}...coveevsss¢ 30

Focal Length (Mm)...cccosvssnsorsenes 20
Aperture SEOP.ssossssesssssssssssnseaf/5.6
Exposure Time (8€C)..seocrscssrsaess0,01
Cycle Time (S€C)e.verssessssnsnasensol’l
Signal-to-Noise Ratio....eessvesesess 86

SUPPORT

REQUIREMENTS :

Field of View (deg).evveceonocassaeas30 x 30
Pointing Accuracy {(deg)...ecenecesvaa( 81
Camera Volume (cU. Ft.)..vsvssesseess( 3
Max. Roll/Yaw Rate (deg/seC)....e....9,0/64
Operating Power (watts)...oceeveeerce

Data Rate (bits/sec)...oosrsvusseesss3900
Camera Weight (Ibs)..c.eveevssreersrsB

COMMENTS ;

This orbit does not provide images of the same area inm 2 houms
as required, and as provided by orbit data sheet #123 (see previous
page). A resolution of about 15 km is obtained from an altitude of
2120 km. 707 planetary coverage requires 180 days.
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PLANET: Mercury

OBSERVABLE: Surface Winds (local)
Family No. 13

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number......veevveaervsses 137
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)...cvvvveoneeesnnan. 90
Imaging Altitude Range (km)..........500
Imaging On-Time (Min)...evveevervssss 35

IMAGE: Minimum Image Width (km).......00....100
Max. Ground Resolution (km)..........0.2
Positional Accuracy (Km)uvs'veerveeee 2

CAMERA: Focal Length (Imm)...ovecevesscsrssuss 38
Aperture StOP..oesstessrvcssassrsssoai/2
Exposure Time (S€C)..vuivneosnarsenea0,01
Cycle Time (S€C)evieeecrvrssoscrcsses 53
Signal-to~Noise Ratio...evviesvessense G7

SUPPORT REQUIREMENTS:
Field of View (deg)..cvivviinannnn vea17 x 17
Pointing Accuracy {(deg)..vvivenvenesa-0.23
Camera Volume (cu. ft.).vviveasrrese0.65
Max. Roll/Yaw Rate (deg/sec).........0.38/1.3
Operating Power (watts).....seerss00032
Data Rate (bitsS/SeC)..ecrcevacrveavee?b X 10°
Camera Weight (1b8)..eeivverevesssesa3?

COMMENTS :

Since a 2 inch vidicon will not provide adequate resolution,
the actual imaged area is increased to 300 x 300 km to take advantage
of the resolution capability of a 2 inch RBV. A 60% image overlap
is used to acquire images of the same area after a 53 sec interval
satisfying the desired 2 min image repetition rate.
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PIANET: Mercury

OBSERVABLE: Topographic Changes
Family No. 21

TV TYPE: 2-inch RBV (shadowing)

ORBIT: Data Sheet NUmber.....eeavsecsaressss L83
Periapse/Apoapse Alt, (km)...........500/500
Inclination (deg).........;........., 90
Imaging Altitude Range (km)..........500
Imaging On-Time (min).....cevvevusnes 36

IMAGE: Minimum Tmage Width (km)...evvvsueese0.5
Max. Ground Resolution (km)..........0,005 (0.05 vert.)
Positional Accuracy (km)...aeeeseeses0.005

CAMERA: Focal Length (IM).....cseseencssasess1300
Aperture StOD..sssesessasossvvesorsast/2
Exposure Time (S€€)..icsverssssnearsed X 1074
Cycle Time (S€C).uoesssscsanssncerees 3
Signal-to~Noise Ratic...ccevuiurnareses 16

SUPPORT REQUIREMENTS: -
Field of View (deg)..sveeosssrsoecssa0.49 x 0.49
Pointing Accuracy (deg).....ccveevveosb x 10™4
Camera Volume (€. Ft.)..cossesssssene20
Max. Roll/Yaw Rate (deg/sec).........0.19/22
Operating Power (Watfs)...c.ecevosvso.32
Data Rate (bits/sec)...cverrnrsseenasl.d x 107
Camera Weight (Ibs)...... sesssessess«190

COMMENTS :

Although it is desired to view the same area.after a time
interval of 300 hours, it is necessary to wait 180 days because of
Mercury's slow rotation. The imaged area used here is actually
8ﬁ5 X)8.5 km. A 4% inch RBV could be used as well (see next data
sheet).
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PIANET: Mercury

OBSERVABLE: Topographic Changes
Family No. 21

TV TYPE: 4.5-inch RBV (shadowing)

ORBIT: Data Sheet NUNDET...ecoevooseasssecss L45
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg).vevvsersssocssresas 30
Imaging Altitude Range (km)..........500
Imaging On-Time (mINn)..eveveeeeracces 36

IMAGE: Minimum Image Width (km)........;....O-S
Max. Ground Resolution (km)..........0.005 (0.05 vert.)
Positional Accuracy (Km}..ecoesees....0.005

CAMFRA: Focal Length (mm)...... beshesews eeeeo 2140
Aperture SEOP..ccessverscssccsssscasEfb
Exposure Time (SeC)..ciovsvcrsncceccsd ¥ 19'4
Cycle Time (S€C)ieaeessivrsocasasnnnsad 2
Signal-to~Noise Ratio...ceavcsvsreases 13

SUPPORT REQUIREMENTS: .
Field of View (deg)..ceetsaasnscesass0,68 x 0.68
Pointing Accuracy {deg)..cssesersreecf x 10°%
Camera Volume (eu. ft.).iveeeeosnaasea?2?
Max. Roll/Yaw Rate (deg/sec).........0.19/16
Operating Power (Watfs)......eeveees072
Data Rate (bits/8eC)eserocsensscnssees 1.9 % 107
‘Camera Weight (Ibs)...iveiiereanseeadsl70

COMMENTS _
Tmaged area is 12 x 12 km.
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PI;A-NET H Mercury

OBSERVABLE: Topographic Changes
Family No. 23

-

CAMERA: 9.5 inch 80-243 film (side stereo)

ORBIT: Data Sheet NUMber........eeeeceens-o . 147
Periapse/Apoapse Alt., (km)......+...+500/500
Inclination (deg)...cecvsveececcacans 90
Imaging Altitude Range (km)..........500
Imaging On-Time (min).......evv0seees 13

TMAGE: Minimum Image Size (Km)..vvsversnnss.0.5
Max, Cround Resolution (km).......... 0.005 (0.05 wvert.)
Positional Accuracy (Km)...eeeseesees0,005

CAMERA: Focal Length (mm)...ceerennsrsnneees 710
Aperture SLOP..viearsssasrasssssseessf/1 8
Exposure Time (S€C)...vesececscnsssses x 10-F
Cycle Time (S€C)...vieecssnssasseasse 57
Length of Film (£t)....ovevvvnneseess140
Shielding Weight (1bs)e.tiveroseesasss200

SUPPORT REQUIREMENTS: .
Field of View (deg).vvevvevvrreeesrasl8 x 18
Pointing Accuracy (deg)..veeoscosssves’s,7 x 10"4
Camera Volume (ct. fE.)uieuvrvaeecrss 2
Camera Shape (£L).viiinvanrerrcenoess2.9x 1.3 %12.4
Max., Roll/Yaw Rate (deg/sec).........0.38/1.2
Operating Power (watts)....iaveeeeasssl10
Data Rate (bits/sec)..iieeereceenasesl.? x 10
Camera Weight (IbS)...v.iveevvceesesea b00

!

8

COMMENTS ¢
Film and shielding weight based on double coverage of 17
of the planet, although 157 can be achieved from this orbit. Each
160 x 160 km is imaged twice at an interval of 1.9 hrs.
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PLANET: Mercury

OBSERVABLE: Surface to Atmosphere Transfer

Family No. 10

TV TYPE: 0.5-inch vidicon

ORBIT:

IMAGE:

CAMERA:

Data Sheet NUDbEr .. et seeavssoacrssas 134

Periapse/Apoapse Alt, (km)...........500/500

IHC1iHatiDn (&eg)aaaoooo:o"nstt----a 90
Imaging Altitude Range (km)....c.c..0.500
Imagiﬁg On-TimE (min)........-.....a. 35

Minimum Image Width (km)...eveeneees.300
Max. Ground Resolution (km),...o0cevee 3
Positional Accuracy (km).......e000,. 10

Focal Length (mn)...cvoceeuicasrveceoee 9

Aperture Sto‘p“ﬂﬂ..‘ll.‘.'l...l."".f/s.é

Exposure Time (S5€C)c.i.ivsvscssssasanad.1
Cycle Time (8€C)uv.ivnsreecenseeennasalll
Signal~to-Noise Ratio....ciesscesn +e4270

SUPPORY

REQUIREMENTS :

FiEId Of VieW (deg)idlt'll‘!.ht..b.l.17 x 1_7

Pointing Accuracy (deg)......eeeeera.l.1
Camera Volume (ctl, ftu)oo-c:01-5b00¢l6-3

Max. Roll/Yaw Rate (deg/se¢)e.iv.es44.0.57/1.9

Operating Power (Watfs)...:vvesvoessad

Data Rate (bitsfsec)o.tosocal;cln.n!l3.9X103

Camera Weight (1bS)usoreeecvsoeacrses8

COMMENTS:

70% planetary coverage can be achieved in 170 days, not in

the desired one day, because of Mercury's slow rotation.
can be repeated every 180 days,

The coverage

not every 9 days as desired.



PLANET: Mercury

OBSERVARLE: Surfacerto-AtmOSPhere Trans fer
Family No. 9

TV TYPE: 0.5-inch vidicon with 3 color filters

ORBIT: Data Sheet Number......so0cvevs0r0ase0e 133
Periapse/Apoapse Alt. (km)...........500/500
Inclination (deg)........ Creeenseaaan 90
Imaging Altitude Range (km)..........500
Imaging On-Time (min)......eec0eeeeoe 25

IMAGE: Minimum Image Width (km).....vvoeen0.300
Max, Ground Resolution (km)........0. 3
Positional Accuracy (ki)...eevvevose. 10

CAMERA: Focal Length (M) ...co.oveervcaavecvss 9.4
Aperture SEOP...csorsessacosnnsoccoss £/5.6
Exposure Time (S€C)ovivosnscavoonoes ..0.05
Cycle Time (S€C)iccvsuressvvansanoneo 110

Signal—tO*NOise Ratianaoaaa-acccl o8 60

SUPPORT REQUIREMENTS:
Field of View (deg)e.vecvurescscansesl? X 17
Pointing Accuracy {(deg)..viviveoosesal.1®
Camera Volume (cu. £t.)..icvesvooncesa(.3
Max, Roll/Yaw Rate (deg/see).v..e....1.1/3.8
Operating Power (Watts)...o.eovessoa008
Data Rate (bits/sec)...vecrvvsssnesesl.l % 104
Camera Weight (1bs)°...,..‘..;. ...... 8

COMMENTS:

Only 49% (rather than the desired 70%) of the planet can be
seen at proper illumination from an inertial orbit. The 49% coverage
is achieved in 167 days, not in the desired one day, because of
Mercury's slow rotation, Coverage can be repeated every 180 days,
not every 9 days as desired. A color image is acquired every 35 sec.
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PLANET: Jupiter

OBSERVABLE: Global Cloud Coverage
Family No., 4a

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number.........ceoeeoeaosso £33
Periapse/Apoapse Alt., (Km)............ 356,750/665,059
Inclination (deg)..... teeecesesencesas I0
Imaging Altitude Range (Km)..,coocee.. 39%4,600-665,000
Imaging On-Time sevieeessscossasesesss &b hTrs

IMAGE: Minimum Image Width (km)........ vee... 15000
Max. Ground Resolution (Km)......ec.0. 20
Positional Accuracy (Km).....eeceeeeqe 200

CAMERA: Focal Length (Mm)..esveceevoseeaosssos 000
ADErtUTe SEOP..cesssensveassesnvecccoa T/2.4
Exposure Time (S€C).vevovsvsssessscoss 0.001
Cycle Time (sec).cecceon.. correnesanacs 920
Signal-to-Noise Ratio....eeoesvovoaoas 7

{  SUPPORT REQUIREMENTS: _

Field of View (deg).cevocsvosossscnscs 2 X 2
Pointing Accuracy (deg)...veseesssooss 0,017
Camera Volume .(cu, fE.)o.oeveavaansees 2.0
Max. Roll/Yaw Rate (deg/sec)....... ... 0.29/26
Operating Power (WattS)...ocseovoseoss 32

Data Rate (Bits/SEC)...esnnsseeeseenss 3.8 X 10°
Camera Weight (1bs)........ cssassnnsas 55
COMMENTS

70% coverage can be achieved only in much greater
than one day. Actually 100% coverage is achieved, but in -
something on the order of 50 days.
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PLANET: Jupiter

OBSERVABLE: Global Cloud Coverage
Family No. 4a

TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet NUMDET....oeeeeosoeseevsocos . L35
Periapse/Apoapse Alt. (km)...ceues. .o 356,760/665,059

Inclination (deg)...cevivvserncasseeas 90
Tmaging Altitude Range (Km)...c.oe.0.. 394,600-665,000
Imaging On-Time...--.............----- 4‘" hrs

IMAGE: Minimum Image Width (Km)..oeeeseascens. 15000
Max. Ground Resolution (Km)..eeeseaces 20
Positional Accuracy (Km)....oeeceessss 200

CMM: FocalLength (m)lll.......’.l.l'.ﬂ....600
Aperture StOP....cisecsessenssesssssos L/2.4

Exposure Time (Sec)...... essssersscess 0,01
Cycle Time (S€C)ivesscaceo sessssssncos 920
Signal-to-Noise Ratio...... ssacescoascs &

! SUPPORT REQUIREMENTS:
Field of View (deg)..ceeevcass ceseeecs 2 X2
Pointing Accuracy (deg).e.ceevesscsccns 0.017
Camera Volume (cu. £t.)oeoeos. coeseees 2.0
Max. Roll/Yaw Rate (deg/sec).......... 0.03/2.6
Operating Power (watts)....... sesesess 32
Data Rate (bits/sec).....ieeoocvessoss 3.8x10°
Camera Weight (I1bs)....veeeeeenesavaos 35

COMMENTS:

See previous data sheet,
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PLANET: Jupiter

OBSERVABLE: Global Cloud Coverage
Family No, 4%

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number....oserscso0sss0000c 136
Periapse/Apoapse Alt. (Km)....co00e0.. 178,375/1,156,043
Inclination (deg).ccesacsnvoros sesosse 90
Imaging Altitude Range (km)...ccos00.. 178,375-356,750
Imaging On-Time seeeecvesssassesscsess 5.7 hrs

IMAGE: Minimum Image Width (km)..ceeoessssos. 15000
Max. Ground Resolution (km)..ceccoosoo 20
Positional Accuracy (KM).oevosscsosooa 200

CAMERA: TFocal Length (mm)....cecooeossncassess 270
Aperture Stop.......-. cevsasssan veeesaa Ef2.4
Exposure Time (Se€C)...osvseccsssveaass 0,001
Cycle Time (S€C)sccoscscsccsveassssaas 790
Signal-to-Noise Ratioc..scvecens ssavess 1

SUPPORT REQUIREMENTS:
Field of View (deg).csscococens sesoace 4.8%4.8
Pointing Accuracy (deg)..occoeosssccss 0.032
Camera Volume {cu. £E.)..oseesveccosss 0.77
Max. Roll/Yaw Rate (deg/sec).......... 0.53/25
Operating Power (WattsS)...seseoscsssse 32
Data Rate (bits/sec).ceeceiascass veosas 3.8x105
Camera Weight (1bs)....cesrseoseccenss 37

COMMENTS ¢

This orbit and imaging altitudes provides 50% coverage
in about 100 days. 70% is desired in one day.
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PLANET: Jupiter
OBSERVABLE: Global Cloud Coverage

Family No. 4b
TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet Number......... B BT
" Periapse/Apoapse Alt. (km)..coe000s0... 178,375/1,156,043"

Inclination (deg)..cececessasceacacans 90
Imaging Altitude Range (Km)...o.os.o.. 178,375-356, 750
Imaging On-Time ,....e00c0vs00esesee0e 5.7 hrs

IMAGE: Minimum Image Width (km)....... sosasos 15000
Max., Ground Resolution (km)....... saoe 20
Positional Accuracy (Km).....ve0ceo0. s 200

CAMERA: Focal Length (mm)........ srassassacsas 270
Aperture StOP...co0ccceses cvesseeesnses L/2.4
Exposure Time (Se€C)..cocssvoiceeacacns 0.01
Cycle Time (S€C).ccvococacoosans socses 790

Signal—tO—NoiSE RatiOoaaa-ouoaoooooooo 4

SUPPORT REQUIREMENTS:

]

Field of View (deg)....c00000000000000 4.8%4.8
Pointing Accuracy (deg)..c.coveconccns 0.032
Camera Volume (cu, ft.)evosoovessncooe 0.77
Max. Roll/Yaw Rate (deg/sec).......... 0.05/2.5
Operating Power (wattS)......vcc000000 32

Data Rate (bits/sec)..... ceecssssscans 3.8X105
Camera Weight (I1bs)....ceevsc000v00s0s 37

COMMENTS:

See previous data sheet.
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PLANET: Jupiter

OBSERVABLE:  Global Cloud Coverage
Family No. Le

TV TYPE: 2-inch RBV

ORBIT: Data‘ Sheet' Number“t‘.Q.'.'.0.0..9..0"0 157
Periapse/Apoapse Alt. (km).....o0000.. 178,375/1,346,922
Inclination (degl)...ievievesossocoseos 90

Imaging Altitude Range (Km)....cc009.« 178,375-378,155
Imaging On=TimEesscossrsvsavrecssssasnnsrocae 11 hrs

IMAGE: Minimum Image Width (km)..cevoveosesssns 15000
Max, Ground Resolution (km)....:06540.. 20
. Positional Accuracy (Km)....oseoss0000 200

CAMERA: TFocal Length (Mm)...veveeevacssoncascs 270
Aperture StOP..cscsosnsrscacssvanacces T/2.4
Exposure Time (S€C)..croevrsrersseca-e 0,001
Cycle Time (8€C).ccvovcosacevesssacscs 790
Signal-to~Noise RatiO.cscescvssswacvses 7

SUPPORT REQUIREMENTS:

Field of View (deg) veevocsonssvosoacs 4.8%4.8
Pointing Accuracy (deg)esescesssoscnse 0.03
Camera Volume (cu, ft.)uiscccesooasas. 0.77
Max. Roll/Yaw Rate (deg/sec).......... 0.50/25
Operating Power (Watts)...oesvoooecnss 32
Data Rate (bitsS/Se€C)..vevrsncareassses 3.8x10°
Camera Weight (1bs)....csvscsoevscones 37

COMMENTS :

997% coverage is obtained in roughly 100 days, not
70% in one day as desired.

165



PLANET: -Jupiter
OBSERVABLE: Global Cloud Coverage

Family No. b4e _
TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet Number.......oeoss0s00000e0 157
Periapse/Apoapse Alt. (km).coovceesoso 178,375/1,346,922
Inclination (deg)..cevn.. ceossroasesce 90 '
Imaging Altitude Range (km)........... 178,375-378,155
Tmaging On-Time sessessvescscsssscesss 11 hrs

IMAGE: Minimum Tmage Width (km)....ec00000.... 15000
Max. Ground Resolution (km)....ccc0... 20
Positional Accuracy (Km)....cesveess.0.0 200

CAMERA: Focal Length (mm)....... cecssscssacsses 270
Aperture Stop..,..,,.........;....,a.. £/2.4
Exposure Time (S€c).vcccreesse vesassss 0,01
Cycle Time (S€C)ecocconcso caeace °°Liiﬁ- 790

Signal-to-Noise Ratio.....ecoencecocees &

| SUPPORT REQUIREMENTS:

Field of View (deg).cocoscoosscsssseoa 4.8%4.8
Pointing Accuracy (deg).......... ceses 0.03
Camera Volume (cu. ft.)ovcsocssonsosss 0.77
Max. Roll/Yaw Rate (deg/sec).......... 0.05/2.5
Operating Power (WAttS)...oeseoeossoss 32

Data Rate (DLES/SEC)....eessesseeessss 3.8%10°
Camera Weight (1bsS)....ceeeencesvcenos 37

COMMENTS 2

See previous data sheet.
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PLANET : Jupiter
"‘OBSERVABLE: Convective Cells and Turbulence {(regional)

Family No, 12a
TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number......veeo00svas000es L72
Periapse/Apoapse Alt. (Km)...cs00se00. 356,750/665,059
Inclination (deg)......... csersosarase 90
Imaging Altitude Range (Km)...oec0esss 39%4,566~664,982
Imaging On-Time-essssssssscessvesarrar L4 hrs

IMAGE: Minimum Image Width (km)..sveivosssese. 35000
Max. Ground Resolution (km)...vssssso. 20
Positional Accuracy (km)..eeoencansese 100

CAMERA: TFocal Length {(mM)...eesvsecosasanaeess 450
Aperture StOP..ssesescerssssressnsaass L£/2.,4
Exposure Time (S€C).iiciorcenransrosses 0,001
Cycle Time (S€C)Yocvearssscorrsnsosancs 1200
Signal-to~Noise RatiO...ceacvncsecsses 7

3

i,  SUPPORT REQUIREMENTS:

Field of View (deg)....... cosssassnace 2.8%x2.8
Pointing Accuracy (deg)..eeesvssrca-a. 0,009
Camera Volume (cu: FE.)eivroonnonnas .. 1.2
Max. Roll/Yaw Rate (deg/sec)... v0e... 0.29/19
Operating Power (watts)....... J R ¥4

Data Rate (hits/sec)la.......ﬁ........ 3.8x10°
Camera Weight (1bs).....cevvvanvososas &5

COMMENTS ¢

Imaged area is actually 20,000 x 20,000 km to reduce
focal length.
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PLANET: Jupiter

OBSERVABLE: Convective Cells and Turbulence (regional)

Family No.

12b

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number.....iceisseviesescss 173
Periapse/Apoapse Alt. (km)............ 249,725/538,083
Inclination (deg)...evescerosscarsosss 90
Imaging Altitude Range (km)........... 285,400-538,083
Imaging On-Time sesssssecrescsevsvsess 33 hrs

IMAGE: Minimum Image Width (km)....evvevev.... 5000
Max. Ground Resolution (km)..ssevvoeos 20
Positional Accuracy (Km).....vecsasess 100

CAMERA: Focal Length (mm)..........,.........; 360
ApPeTture STODP....ssensssnrssccssrnsvoona L£/2.4
Exposure Time (S€C)..ceoeavscssscosess 0.001
Cycle Time (S€C)eocossecsnscossesssess L1100
Signal-to-Noise RatiO..iveesecsarcseas 7

SUPPORT REQUIREMENTS: .
Field of View (deg)..... ceccessrseeecs 3,6%3.6
Pointing Accuracy (deg)...ccoevesresss 0,011
Camera Volume (cu., ft.).ceseceesssnsss 0,9
Max. Roll/Yaw Rate (deg/sec).......... 0,35/21
Operating Power (WattsS)...seevoscessss 32
Data Rate (Bits/SEC).osverensensrsenss 3.8x10°
Camera Weight (I1bsS)..cvsveveeoracoceas &0

COMMENTS:

Imaged area is actually 18,000 x 18,000 km.
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PLANET: Jupiter

OBSERVABLE: Convective Cells and Turbulence (regional)
Family No. 12c

TV TYPE: 2-inch RBV

ORBIT: Data Sheet NUmber........coceevceeceeo 174
Periapse/Apoapse Alt. (km)............ 178,375/1,346,922
Inclination (deg)....... N+ 14
Imaging Altitude Range (Km)........... 178,375-378,155
Imaging On-Time seeevescoccecscsssesses 11 hrs

IMAGE: Minimum Image Width (km)..eevovooeeesa 5000

‘;b Max. Ground Resolution (Km).......o... 20
Positional Accuracy (km)......... sesss 100
CAMERA: Focal Length (M) ..c.vecoseoncosaas ees 250
Aperture Stop.....ccc.. N 7 R
Exposure Time (S€C)..cccvecocecnnccase 0.001
Cycle Time (sec).....cu0. cosesrsoscoss 840
Signal-to-Noise RatiO.oseeescncosaonse 7
SUPPORT REQUIREMENTS:
Field of View (deg).cavoscccscorosssos 3.1x3.1
Pointing Accuracy (deg)...cccess escsss 0.015
Camera Volume (cu., ft.)o.csoeeccascese 0.75
Max. Roll/Yaw Rate (deg/sec)..... sasaa 0.50/24
Operating Power (wattS)..c.coeevcocoeons 32
Data Rate (bits/sec)........ cesossosee 3.8x105
Camera Weight (1bS)....ccoeescocsacoscs 36
COMMENTS:

Imaged area is actually 16,000 x 16,000 km.
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PLANET: Jupiter
OBSERVABLE: Convective Cells and Turbulence (detailed)

Family No. 22

TV TYPE: 2-inch RBV
ORBIT: Data Sheet Number......eeeoeeeevecoeas 191
Periapse/Apoapse Alt. (km)..... ceeve.. 178,375/480,812
Inclination (deg)..ceecav.. sevscsoscos 90

Imaging Altitude Range (Km)......o.... 21%4,050-480,812
Imaging onﬂTime 8 & 8 5 8 0 S B S B E B AR ASSN 28 hrs

IMAGE: Minimum Image Width (km).....c0000.0.. 1000
Max. Ground Resolution (km)....oce0.0. 3
Positional Accuracy (Km)...ece0cecevco 10

CAMERA: Focal Length (mm)...cccovovoesonooasas 2100

Aperture StOP.scsseccssssoscsccenscococs /2.4
Exposure Time (S€C)..ccceescescvcnccss 0,001
Cycle Time (S€C).cocss. cecoesesascssss 123
Signal-to-Noise Rati0.c.eoeeosncssconse 7

SUPPORT REQUIREMENTS:
Field of View (deg).cecoososecescccaas 0.6x0.6
Pointing Accuracy (deg)evescecovcesoosr. 0.0012
Camera Volume (cu., ft.)...scoseoocoess 57
Max. Roll/Yaw Rate (deg/sec).....oo... 0.06/25
Operating Power (wattsS)...oeeovosceoss 32

Data Rate (bits/sec).vvereieecoooncocos 3.8x105
Camera Weight (1bS)...cooevcocnssossos 280
COMMENTS

Optics diameter is 88 cm. An image size of 2300x2300 km
is used to reduce focal length. The same area can be imaged
after 1.6 days (on one orbital period) while image interval
desired is one day.
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PLANET: Jupiter

OBSERVABLE: Cloud Formation
Family No. 13a
TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number....cosevessrsssvscsse 172
Periapse/Apoapse Alt. (km)..o..eses... 178,375/480§822
Inclination (deg)e.oeescssrosssanseras 0
Imaging Altitude Range (Km)...ocoss... 214,050-480,812
Tmaging On-Time ..oeesreosssocsecssses 28 hrs

IMAGE: Minimum Image Width (km)..eeeeseese... 5000
* Max. Ground Resolution (km),...osec... 20
Positional Accuracy {(Km)...sceecsss000 100

CAMERA: TFocal Length {(mm)....eeeorcsesccseasss 320
AperTture STOP...ccrvessssassansssssoas L/2.4
Exposure Time (See)...vcvnnonaes seoans 0.001
Cycle Time (S€C).cccssvcsocassnsosnsna 820
Signal-to-Noise RatiO,.esssseecssccees 7

SUPPORT REQUIREMENTS:
Field of View (deg).cecvescscsoseccaos 4xb
Pointing Accuracy (deg)...ceverecscse. 0,012
Camera Volume (cu., fE.)oseseossavraosss 0.86
Max. Roll/Yaw Rate (deg/sec).......... 0.40/25
Operating Power (WattsS)...osescnccsess 32
Data Rate (bits/sec)...... taceecnsrons 3.8x105
Camera Weight (1bs)...civeivosarseoess. 39

COMMENTS ¢

Imaged area is 15000 x 15000 km. By reducing cycle
time and increasing image overlap, the same area can be
imaged after 2 min, as desired.
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PLANET:  Jupiter
OBSERVABLE: Cloud Formation

Family No. 13a
TV TYPE: 2-inch RBV with color filters

ORBIT: -Data Sheet Number......eveoseseonssees L7
Periapse/Apoapse Alt. (km)............ 178,375/480,812
Inclination (deg).ceesssocvcecassseeas 30
Imaging Altitude Range (km)........... 214,050-480,812
Imaging -On-TiMme svesccesvcnssassscssss 28 hrs

IMAGE: Minimum Image Width (km).....00000.... 5000
Max, Ground Resolution (Km)....osaceee 20
Positional Accuracy (Km)....oeessoce.o 100

CAMERA: Focal Length (mm).....coc00e000eesess0s 320
Aperture Stop..... tsoseseserscenssascs Ef2.4
Exposure Time (Sec)....a......;...,,.. 0.01
Cycle Time (S€C).cossrscsscssacsocseca 820
Signal-to-Noise RatiO..sossosecoscovas &

SUPPORT REQUIREMENTS:

Field of View (deg).ooccocoasesss seases Lxb
Pointing Accuracy (deg)....eee000s00.. 0.012
Camera Volume (cu. ft.)o.oaoo cesesasan 0.86

Max. Roll/Yaw Rate (deg/sec).......... 0.04/2.,5
Operating Power (WattS8)..soseecssoscss 32
Data Rate (bits/sec)....veeecosesassss 3.8x10
Camera Weight (1bsS)....cecvoocsvennsos 39

5

COMMENTS ;

See previous data sheet.
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PLANET: Jupiter

OBSERVABLE:  (Cloud Formation
Family No, 13b

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number.......eeoesoeeeecess L7
Periapse/Apoapse Alt. (knO..;......... 249,725/538,083
Inclination (deg)..eveeeecssercensosss 20
Imaging Altitude Range (Km)........... 285,400-538,083
Imaging On-TiMe scesesssessscoosvecnse 33 Drs

IMAGE: Minimum Image Width (km).....ec000:... 2000
Max, Ground Resolution (km).......c.0. 20
Positional Accuracy (Km)...soeeoesesss 100

CAMFRA: Focal Tength (mm).......00004. cesssess 360
APETtUre SEOP.coseesvasaseassrsosnsaoss £/2.4
Exposure Time (s€C)..oc.-. teerannnessss 0,001

Cycle Time (Sec)uoaaeeoa-oac---.o'ooooa 1100
Signal-tO-NOise RatiOuaaolooo-uo-ooalo 7

! SUPPORT REQUIREMENTS:

Field of View (deg).coscevcoscscaanoocs 3.6x%3.6
Pointing Accuracy (deg)........e0400.. 0,011
Camera Volume (cu. ft.)..csoeesacssess 0.94
Max. Roll/Yaw Rate (deg/sec)........ .. 0.35/21
Operating Power (Watts)...oeesocsscsone 32
Data Rate (bits/sec)...... esosesssoeos 3.8x10
Camera Weight (1bs)......... ceseasanas 40

5

COMMENTS:

See previous data sheet.
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PLANET: Jupiter
OBSERVABLE: Cloud Formation

Family No. 13b
TV TYPE: 2-inch RBV with color filters

ORBIT: Data Sheet Number......ceeoseeeoeessssl76
Periapse/Apoapse Alt. (km)............249,725/538,083
Inclination (deg)......coeveevnvnvses.90
Imaging Altitude Range (km)...ov00..0.285,400-538,083
Imaging On-Time.ceecsssesesesosssesrssss33 hrs

IMAGE: Minimum Image Width (km)..ess0voc0....5000

Max. Ground Resolution (km)..... ceosaa20
Positional Accuracy (km)..... esosssesal00
CAMERA: TFocal Length (mm)....ceovo0vceoasesos ..360
Aperture StOP...eesoes S 42
Exposure Time (S€C)..cecsnssnracassooss 0.01
Cycle Time (S€C).vscssoorconsscscsnss . 1100
Signal-to-Noise RatiO.scoesasacssss oools

SUPPORT REQUIREMENTS:
Field of View (deg).cceieeosesvossonos3.0%3.6
Pointing Accuracy (deg).iicsssseoseosss0.011
Camera Volume (cu. ft.)e.vsoceaoosasss0.94
Max. Roll/Yaw Rate (degltsec).....00...0.03/2.1
Operating Power (watts)...... sesassosal2
Data Rate (Bits/SEC)...nvnneensssnsss.3.8x10°
Camera Weight (1bsS)....e0ccveoeenosso.bl

COMMENTS;

See previous data sheet.
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PLANET: Jupiter

OBSERVABLE: Cyclone Formations (regional)
Family No. 12a

TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number......... seeeeeaaenall72 . .
Periapse/Apoapse Alt. (km)...c.ve.....356,750/665,059
Inclination (deg)..ososoeesossconsaans 90

Imaging Altitude Range (km)...c.......394,566-664,982
Imaging On-Time sucecescssesensasssessts hrs,

IMAGE: . Minimum Image Width (Km)..secocoeceso..2000
Max, Ground Resolution (Km)..coeooso.0.20

Positional Accuracy (km)..... esoeas’ssol00
CAMERA: TFocal Length (mm)....eeeccecesccecass 250

Aperture StOP..cvisecseesoccanss cesosasf/2.4

Exposure Time (Se€C).ceeoveaocenncs ea00..0.001

CYCleTime (SeC)COOHI.OO.OO.C.O.O’BOOOIzOO
Signal-tO-NOise RatiOuu-aooocona.GOloo7

-

! SUPPORT REQUIREMENTS: A
Field of View (de8).cevcescossoonoacon 2.8x 2.8

Pointing Accuracy (deg).sesescscosoos-0.009
Camera Volume (cu. ft.).eeeeecrcceoe sel.2

Max. Roll/Yaw Rate (deg/sec)....ee00...0.29/19
Operating Power (WattS)......seeoesese32

Data Rate (bits/sec),,.,.....,....,,..3.32x 105
Camera Weilght (1bsS)..vvievseroorss seesad2

COMMENT S :
Imaged area used is actually 20,000 x 20,000 km
to decrease focal length,
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PLANET: Jupiter
OBSERVABLE; Cyclone Formations (regional}

Family No. 17b
TV TYPE: 2-inch RBV

ORBIT: Data Sheet NUmber...ososveocssrcrosscs L73
Periapse/Apoapse Alt. (Km)..o..o00s0.. 249,725/538,083
Tnelination (deg).vcecosseroscssssancs 0
Imaging Altitude Range (Km)..soooss00. 285,400-538,083
Imaging On~TiMe seeevsescsreasrvsssses 33 DES

IMAGE: Minimum Image Width (km)....coeacosos. 2000
Max, Ground Resolution (km)....ceo00e0. 20
Positional Accuracy (Km)....c000000000 100

CAMERA: Focal Length (mm)...cevecscovesoosssss 300
Aperture StOP....ocvecssscssssosesccce L12.4
Exposure Time (8€¢).ocossccocscsacoess 3.001
Cycle Time (8€C).cssscassccnsnsscsssss LLOO
Signal-to-Noise RatiC.csoeeasssaccocos ¢

, SUPPORT . REQUIREMENTS:
Field of View (deg)..csssccovsvsonsncs 3.6 x 3,6
Pointing Accuracy (deg)....cosvcoscas. 0.011
Camera Volume {cu, Tt.)ovosvosccsaosss 0.94

Max, Roll/Yaw Rate (deg/sec).......... 0.35/21
Operating Power (wWatts)...cevovcccscss 32

Data Rate (BLtS/SEC).sssverersressesss 3.8 % 107
Camera Weight (Ib8)..c.veervasseconsas 40

COMMENTS:
Area actually imaged is 18,000 x 18,000 km pex frame.
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PLANET: Jupiter

OBSERVABLE: Cyclone Formations (regional)
Family No. l2¢

TV TYPE: 2-inch RBV

ORBIT: Data Sheet NUMbeL....eeeeeovsssovsacss LI4
Periapse/Apoapse Alt. (km)..c.vcvavces 178,375/1,346,922
Tnelination (deg)ee.eevsveceessonsreas 90
Imaging Altitude Range (Km).o.eeesss.o £78,375-378,155
Imaging On-Time seesesseccsssscscssnsa 11 hrs

IMAGE: Minimum Image Width (Km)..oeeseovsso.. 2000
Max. Ground Resolution (Km)......co..s 20
Positional Accuracy (Km)....coescesss00 LOO

CAMERA: Focal Length (mm)oseesvseossesossocans 250
APETLULE SEOP.sercsscesvsosonssessoscs L/12.4
Exposure Time (8€C).ssvocesanasssscoss 0.001
Cycle Time (Se€C).cocooco vecesscnssseas 840
S8ignal-to-Noise RAtiO...oeesssonrocecs /

SUPPORT REQUIREMENTS:
Field of View (deg)..oroecccssosssssos 3.0 X 3.1
Pointing Accuracy (deg)....ssseeoeases 0.0L5
Camera Volume (cu, ft.)ososasessasoscss 0.75
Max. Roll/Yaw Rate (deg/sec).......... 0.50/24
Operating Power (WattsS).....esonosesss 32
Data Rate (bits/S€C).eeserssocsasaoses 3.8 % 10
Camera Weight (IbS)..csecvvoaasrssonns 36

5

COMMENTS ¢
Image ground size used is actually 16,000 x 16,000 km.
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PLANET: Jupiter

OBSERVABLE: Cyclone Formations (detailed)
Family No, 22

TV TYPE: Z2-inch RBV

ORBIT: Data Sheet NUmbEr......eseoseeeaseoeae 191
Periapse/Apoapse Alt. (km)..... ceus... 178,375/480,812
Inclination (deg).eeeeeeerroeecsanesss 30
Imaging Altitude Range (Km)...o........ 214,050-480,812
Imaging On-Time +eccvessvcrvercocscsss 28 hrs

IMAGE: Minimum Image Width (km)....00v00..... 1000
Max. Ground Resolution (km).....f.,... 3
Positional Accuracy (Km)....coevoeeeaoe 10

CAMERA: Focal Length (IM)..iusvevsasosraseeosss 2100
ApertuTe SEOP.csscsscrescenasacsasccns £/2.4
Exposure Time (S€C).scsvessecasrsossss 0,001
Cycle Time (S€C).coovcscncosesssncnose L25
Signal-to-Noise Ratio...oesoeosesocees 7

! SUPPORT REQUIREMENTS:

Field of View (deg)....cvvcessvsessecs 0,6 X 0.6
Pointing Accuracy (deg).secesrscascoss 0,0012
Camera Volume (cu., £t.)o.vvevoeensoees 57

Max., Roll/Yaw Rate (deg/sec).....oes.. 0.06/25
Operating Power (WattsS)...eevoeooovesss 32

Data Rate (bits/sec).cveveerasseroecss 3.8 x 10
Camera Weight (1bS)..vesovsasnrevosssas 280

5

COMMENTS: ]

The same area can be observed after a 1.6 day
interval. The desired interval is one day or less. 1Image
ground size used is 2300 x 2300 km. The optical system
is 88 cm in diameter.
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PLANET: Jupiter
OBSERVABLE: Auroras
Family Ne. L1b6a
TV TYPE: 2-inch RBV

ORBIT: Data Sheet Number...... teesarsacecanas 181
Periapse/Apoapse Alt. (Km}..osevscvose 356,750/665,059
Tnelination (deg)s.oecseescersssorenecs 90 '
Imaging Altitude Range (kM) coevvconnan 356,750-575,081
Tmaging On-Time secsscsreerssonavsocse 25 hrs

IMACE: Minimum Tmage Width (Xm).....ccseseo.. 2000
Max. Ground Resolution (Km).....esess. 20
Positional Accuracy (km)..esoesceesecas 100

CAMERA: TFocal Length (M) ...cresooeosesaansaoe 390
Aperture StOP..sssseessssosssoassscass £/2.4
Exposure Time (SeC)..svorvsscrsccvcosns 0.03
Cycle Time (S€C)sescccnovsonssorassoos 1300
Signal-to-Noise REEL0,.ssrssrsncoococs &

SUPPORT REQUIREMENTS:
Field of View (deg) ccresrcoscasoons .. 0.8 x 0.8
Pointing Accuracy (deg),.,..,.,,;.,n.. 0.010
Camera Volume (cu. FE.)oeeroversoososs L:0
Max. Roll/Yaw Rate (deg/sec).........0.011/0.61
Operating Power (Watts8)...eescoooscons 32
Data Rate (Dit5/S€C)..eversvscssssoses 3:8 F 10°
Camera Weight (1b8)....sosessareecanss 42

COMMENTS

Experiment based on asgumed scene luminance
of 1 foot-lambert. Same arca can be imaged after a 2.9
day interval, not a 2 hr, jnterval as desired. Orbit
data sheet # 182 (Family 16b) will lead to essentially
the same support requirements. However, image interval
is reduced to 2 days.
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PLANET: Jupiter

OBSERVABLE: Auroras

Family No. lé6a

TV TYPE: 2~inch RBV with color filters

ORBIT: Data Sheet NUmMDET......evevecesocecess LOL
Periapse/Apoapse Alt, (km)...ceeoneces 356,750/665,059
Inclination (deg)..ceevevevrososnveecess 20
Imaging Altitude Range (Km)....ec..... 356,750/575,081
Tmaging ON=TiMe sseseeseaccesasasssess 23 hrs

IMAGE: Minimum Image Width (Km)....sse0s00.0..20000
Max. Ground Resolution (Km),......o... 20
Positional Accuracy (Km)...ioeecensane 100

CAMERA: TFocal Length (mm)e..eeeeeseccnesssseoss 390
Aperture StOP...ssssesenconwonnssnnssos LI2.4
Exposure Time (Se€C).iceoecestsasssascsss 07
Cycle Time (S€C)u..vovocvcocrsosacesss L300
Signal-to-Noise RatiO...cesnvsvsvacese &

SUPPORT REQUIREMENTS:

Field of View (deg).ccocsecesvsvscceas 0.8 x 0.8
Pointing Accuracy (deg)...c.esvasoasoss 0.0L0
Camera Volume (cu, ft.).vieseosovnoss. 1.0

Max. Roll/Yaw Raté (deg/sec).........0.0006/0.03
Operating -Power (wWatts)..oeeeaosossoss 32

Data Rate (bits/sec)...seevscceesesvas 3.8 X 10
Camera Weight (1bs)....eosvecsseeoesnes 42

COMMENTS:

See previous data sheet.

5
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INFRARED SCANNING SYSTEMS
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PLANET : Mars

OBSERVABLE: Contacts (regional)
Famlly No., 8a

DETECTOR: PbS at. 295 deg K

_ ORBIT: Data Sheet Number.svi.eovsossssvsesssss 13
Periapse/Apoapse Alt,. (km)..euuuseaes 9697969
Inclination (deg)..eusvsissasssensass 90
Imaging Altitude Range (lm).s.visases 969
Imaging On-Time (MIn).vesssarsarsanss 34

IMAGE ; Minimm'n Image Width (IW) sessssrbran C_D 600
‘ Max. Ground Resolution (km).seeeveees3
Positional Accuracy (KM),seeveavusses 10

SCANNER: Collector Diameter (em)...sivesesesssl
Aperture SEOD..sisisrssressrsrnseesssf/h
NO. OFf DateCtOrssasssrsscrssssssansasl
No, of Scenner FaceS,.vererrressverssl
Scanner Rotation Rate (XPM)iivesisser56

SUPPORT REQUIREMENTS:
Fleld of View (deg)iiessessssernrasna0, 16 X 34
Pointing Accuracy (deg)ieieseervereas0.59°
Syatem Volume (cu, FE.)esusrncsorrsss0.04
Max., Roll/Yaw Rate (deg/sec),v.vvies 170
Operating Power (WatES8).ivivrvrcanrodh :
Data Rate (bits/sec).iieianuvesnsiesesl3,000
System Welght (I1b8)i.uievasossesnesssc2.2

COMMENTS ¢
" 67% coverage (nmot 70%) is provided in 40 days. Use
of a thermistor (with a single-faced scanning mirror) requires
a collector diameter of 14 cm.
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PLANET: Mars

OBSﬁRVABﬁE: Contacts (zegional)

Family No. 8h

DETECTOR: PbS at 295 deg K

ORBIT:

IMAGE:

SCANNER:

Data Sheet Numberi....... .o 14
Periapse/Apoapse Alt, (km)..l........969/959
Inclination (d&g)....;......;..L.....95
Imaging Altitude Ramge (K)o eavsasesa 969
Imaging On-Time (@IN) e v rivrsaneonanssdd

Minimum Image Width’(hﬁ)-.....:......ﬁoo
Max. Cround Resolution  (kKm)....ceavss3
Positional Accuracy (Km).»esvescrssnsll

Collector Diameter (cm),....{.,,.,...l
Aperture Stcp.....;..;.;;..;..‘.;.}..ﬁf&
No. Of DetectorB.esseeserrasssssssasst
No. of Scanner Faces..sesessssesssresl
Scanner Rotatlon Rate (LpM)escsasssedd6

SUPPORT REQUIREMENTS:

Fleld of View (deg€). rvressssssrerss 0,16 ¥ 3%
Pointing Accuracy (éeg).........,,,..0»59
System Volume (eu. FE.)vonaresennsnas0.04

Max. Roll/Yaw Rate (deg/sec).c.cseses170
Operating Power (WaEEB) erevcrncnncnss

Data Rate (bits/sec).sseversscrseres:13,000
System Weight (1B8) e veesseneessnssss2e?

COMMENTS:

This sun-synchronous orbit provides 74% coverage

- i!} rf‘é}: da}?S »
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PLANET: Marse

OBSERVABLE ¢ Contacts (local)
Family No., 21

DETECTOR: PbS at 295 deg K

ORBIT: Data Sheet Number....cssesssnscansoss 32
Periapse/Apcapse Alt., (km)..ceesouese 340/33,800
Inclination (deg).vveivveceracssasess 30
Imaging Altitude Range (Km).......0..340-976
Imaging On-Time (Min).....couveensess 22

ImGE: ﬁiﬁiﬂ}uﬁl iﬁi&ge Width (ki'ﬁ) 4 & PN EEI LSS 1{}{}
Max. Ground Resolution (km).....sv...0.2
Positional Accuracy (Km)..eseevseserae?

SCANNER: Collector Diameter (Cm)....essessess.3l
Aperture SEtOP.,.c.seevsvvrvssrossnssas£/1.6
No. of DetectorS.veecressosssnasssassdl
No. of Scanner FaceS....s.evvesscoerss
Scanner Rotation Rate (Xpm)..........18

SUPPORT REQUIREMENTS:

Fileld of View (deg).sererrcesereersra0.012 x 17
Pointing Accuracy (deg)...eeevsssue..0.12
System Volume {cu. FE.)..eeveesssesas 30

Max. Roll/Yaw Rate (deg/sec).........%
Operating Power (WattsS)...eeeaoossessl8

Data Rate (DLiES/SEC).evereersrrenessa 248 X 10°
System Weight (IBS).eveereervosassss s &L0

COMMENTS :
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PILANET: Mars

OBSERVABLE: (Contacts (detailed)
Family No. 30

DETECTOR:

ORBIT: Data Sheet Number...ccocescensssorenaihl
Periapse/Apoapse Alt., (km)........... 383/12,524
Inclination (deg)..veeveoscevorasssss 124
Imaging Altitude Range (km)..........383-2117
Imaging On-Time (min).....eeseeveeee39

IMAGE: Minimum Tmage Width (km).....eveaeeee 0.5
Max. Cround Resolution (km)...vves...0.005
Positional Accuracy (Km)..eeeerevsasa 0,02

SCANNER: Collector Diameter (Cm),seeseesssssssl,3
~ Aperture SLOD..cecessresrrcsassronens
No. of DetectorS.veesssesssssssnvenae
No. of Scanner FaceS...uvvsescsssrsnss
Scanner Rotation Rate (rpm)....c..ss.

SUPPORT REQUIREMENTS:
Field of View (deg)..cveveascernnnsee
Pointing Accuracy (deg)ieetvescsorsres
System Volume (Cu, £E.)essecearoseoss
Max. Roll/Yaw Rate (deg/sec).........
Operating Power (watts).......eesevens
Data Rate (bits/sec).viieessacrsvvons
System Weight (IbS)..ivveveconcscsnne

COMMENTS :

At 2117 km altitude, the optics is diffraction-limited
to 1.3 meters or larger diameter.
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PLANET: Mars

OBSERVABLE: Surface Thermal Anomalies (regional)
Family No, 1la

DETECTOR: Thermistor (2-50u)

ORBIT: Data Sheet NUMbeT.....eeeeseqreccssss 18
Periapse/Apoapse Alt., (km).......evr.. 969/969
Inclination (deg).v.iivvvrsensnneanes 90
Imaging Altitude Range (km)ssiievses. 969
Imaging On-Time (Min)..veievovevnnnes 72

IMAGE: Minimum Image Width (Km)...vovvvassese 600
Max. Ground Resolution (km)...v.evees 3
Positional Accuracy (km)....veevesoses 10

SCANNER: Collector Diameter (Cm)...ceseescssee 6.3
APerture SEOD....oveveseesenossnoness E£/1.8
No. of DetectorS.scivecesnssansssssaes 1
No. of Scanner FaceS...v.eeeavesssens G
Scanner Rotation Rate (rpm).......... 14

SUPPORT REQUIREMENTS:

Field of View (deg)....vvsesvesevenss 0,16 x 34
Pointing Accuracy (deg).veveveseecess 0,59
System Volume (cu, £L.).vvevrvrvecnas 0.2

Max. Roll/Yaw Rate (deg/seC).sceence. 42
Operating Power (wattS)..e.esseeesees 1,5

Data Rate (bits/seC)iiiivesannresesss 3250
System Weight (1bs).iveeeeiercsneenss 5.8

COMMENTS :

" The same area can be imaged every 5 days, not after
30 hrs as desired. Orbit data sheet # 19 (Family No. 11b)
would not increase measurement achievement, but would

increase the support requirements,
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PLANET: Mars

OBSERVABLE: Surface Thermal Anomalies (regional)
Family No. llec

DETECTOR: Thermistor (2-50u)

ORBIT:. Data Sheet Number'e...oseesescscocsess 20
Periapse/Apoapse Alt, (km)......ve0e. 425/6995
Inclination (deg)...cvevesssnsnssveras 90
Imaging Altitude Range (km)........s. 425
Tmaging On-Time (min).....eccvveeeess 0,25

TMAGE: Minimum Image Width (km).c.ssecoesss. 600
Max. Ground Resolution (Km)..eoveeess 3
Positional Accuracy (Km).....vecsvses 10

SCANNER: Collector Diameter (Cm)...esvsvsossse 8.1
Aperture StOD...cosessssssnssvosreoss £/2.8
No. OF DetectorS.ascsvsssassveveossse 2
No. of Scanner FaceS...rssveveceseers 2
Scanner Rotation Rate (rpmj.......... 29

SUPPORT REQUIREMENTS:
Field of View (deg)eeeerionsancsoasas 0.25 x 69
Pointing Accuracy (deg)ivessaseeeeses 1.3
System Volume (Cu. £E.)evsssvevsesross 0.17
Max. Roll/Yaw Rate (deg/sec)......... 88
Operating Power (Watts).....eeveesess 2.1
Data Rate (bits/sec)..isvssssnsossss.. 8400
System Weight (I1b8)..vevisvervssasars 0.5

COMMENTS: )
This experiment suffers from effects of planetary

curvature on resolution and fast orbital velocity. However,
images of the same area can be viewed after a 25 hr interval.
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PLANET: Mars

OBSERVABLE: Surface Thermal Anomalies (local)

Family No. 23
DETECTOR: Si:
ORBIT:

IMAGE :

SCANNER:

Al at 23 deg K (2-18u)

Data Sheet Number........... eeavarses 35
Periapse/Apoapse Alt., (km)}..........., 340/33,809
Inclination (deg)...veevcvannnseessss 90

Imaging Altitude Range (km)....ss.... 340-370
Imaging On-Time (min).,.cceveeereaass LO

Minimum Image Width (km)....cvenee... 100
Max, Ground Resolution (km).......... 0.2
Positional Accuracy (km)..svveeveesss 2

Collector Diameter (CMm).veveessoseces 73D
Aperture SEOP....evsreeserevvencesssse £f2.5
No. O0f DetectOrS.seuessascsssssssasna l

No. of Scanner FaceS.....oeveeveerasss &
Scanner Rotation Rate (rpm).......».. 350

SUPPORT

REQUIREMENTS :

Field of View (deg)..vevveevncesesees 0,03 x 17
Pointing Accuracy (deg)...vievesesas. 0.31
System Volume {cu. Fft.)..evieaecernes 0.6

Max. Roll/Yaw Rate (deg/sec)......... 1000

Operating Power (Watts).e.eiveeeenseed

Data Rate (bits/sec).iciveerreersnesst,l x 195
Systemweight (}vbs)...'.........“...60

COMMENTS:

Solid neon cooling system weighs 35 1bs based on

0.02 watts dissipated for 400 days.
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PLANET 4 Mars

OBSERVABLE: Surface Thermal Anomalies (detailed)

Family No. 31
DETECTOR:
ORBIT:

IMAGE:

SCANNER:

Data Sheet NUMDET....eoveresssssecens3
Periapse/Apoapse AltL. (RI) v v vensseees 340/33,809
Tnclination (deg).eeesvssessessseasssd0
Imaging Altitude Range (K)o vevaeeees 340-370
Imaging On-Time (min)..coceosssreacsns

Minimum Image Width (km)...coeoveeess0.5
Max. Ground Resolution (Km) evreecess. 8,005
Pogitional Accuracy (KDY o e eovssrsosas 0.02

Collector Diameter {(Cm).seeecrosceccss
Aperture SEOP..evsserrassvvasesaosocs
No. of Detectors.................;...
No. of Scanner FaceB...cssensrssesesss
Scanner Rotation Rate (rpm)ecsssssess

SUPPORT

REQUIREMENTS!

Field of View (deg)..svsosaossnscasee
Pointing Accuracy (deg).e.sseesccrress
System Volume (cu, FEe)evosnavsssones
Max. Roll/Yaw Rate (deg/sec)esivccsss
Operating Power (Watbs)...sesssesnnes
Data Rate (bits/Se€C)evsssseacarnsrone
System Weight (1b8).s.eocanornonccras

COMMENTS:

must
Also

Even from this low altitude, the optical size
exceed 4.5 meters diffraction limit (at 50u).
the focal length is on the order of 7 meters.
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PLANET: Mars

OBSERVABLE: Convective Cells and Turbulence (regional)

Family No. 27a

DETECTOR: Thermistor (6~14p)

ORBIT:

IMAGE :

SCANNER:

Data Sheet Number........vevvvewwen.. 2L
Periapse/Apoapse Alt. (km)......v0... 969/969
Inclination (deg)..ve.veevacinvnesaes 30
Imaging Altitude Range (km).veeeev... 369
Imaging On~Time (Min)...veveveeveroes 72

Minimum Image Width (km).s.vveeeessa. 600
Max., Ground Resolution (km).......,... 20
Positional Accuracy (Km)....vevevsoos 30

Collector Diameter (CM)..vesvensssrses0.8
Aperture SEOP...ievertinenensensessas £/14
No. Of DetectOorS.ueesrisssneeesneenaes b
No. of Scanner FaceS....eeseveeeeosas I
Scanner Rotation Rate (rpm).veeeessee 8

SUPPORT

REQUIREMENTS

Field of View (deg)...ccvvrveenearee, 1.0 x 34
Pointing Accuracy (deg).e.iv.vuvronsnnn 3.0
System Volume {cu. fFE.)...vvvuiunneers 0,04

Max. Roll/Yaw Rate (deg/sec).........25
Operating Power (Watts)....esveveerses 1.5

Data Rate (bits/sec).iiucvcrsavecinss 300
System Wedght (1bsS)..icveeerveetnnersn?2.2

COMMENTS ;

Orbit data sheet # 22 (Family No. 27b) could also

be used to satisfy image specifications at minor increase in
support requirements. Orbit data sheet # 23 (Family No. 27¢)
would also increase support requirements and does not provide
four coverages per year.
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PLANET: Mars

OBSERVABLE: Convective Cells and Turbulence (regional)
Family No. 27a

DETECTOR: Thermistor (20-40y)

ORBIT: Data Sheet Number.....evsecissonrsees 21
Periapse/Apoapse Alt., (km)....ec0ss.. 969/969
Inclination {deg).i.vevieenssnscecses 90
Imaging Altitude Range (km).......... 969
Imaging On-Time (min)....veeeveeveees 72

IMAGE: Minimum Image Width (km)...veeevsesas 600
Max, Ground Resolution (km).......... 20
Positional Accuracy (Km)....eeeevsoes 50

SCANNER: Collector Diameter (Cm)....seeeevsess 1,0
Aperture SCOP.v..sversscsnssvansnsese £/11
Ho. of DetectorS.uuisveesasssvesesanss L
No. of Scanner FAceS...evessesssrneses L
Scanner Rotation Rate (rpm)..seresees 8

SUPFPORT REQUIREMENTS:
Field of View (deg)..vciveeivcarvesse 1.8 x 34
Pointing Accuracy (deg)..cecesssrsess 3.0
System Volume (cu. ft.)..eeevvsvsseee 0.04
Max. Roll/Yaw Rate (deg/sec).c..v....25
Operating Power (WattsS)...e.ses00a0:0 1.5
Data Rate (bits/sec).ve.eseovescnsees 300
System Weight (IBS).veevevrvescnseeas 2,2

COMMENTS :
See previous data sheet,
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PLANET : Mars

OBSERVABLE: Gonvective Cells and Turbulence (detailed)

Family No. 24

DETECTOR: Thermistor (6-14u)

ORBIT:

IMAGE:

SCANNER:

Data Sheet Number.,...vevsssccescccass 36
Periapse/Apoapse Alt., (Km)........... 340/33,809
Inclinatioh (deg).....oveerrevsnnnees 90
Imaging Altitude Range (km).......... 340-370
Imaging On-Time (min}....covevvveeeess 10

Minimm Im&ge Width (kﬁl) LI U B RN N IR N ] 100
Max. Ground Resolution (km)......e0s. 3
Positional Accuracy (Km)..v.iceeveeen. 4

Collector Diameter (Cm)...ievevesevss 6.5
Aperture SEOpP....eesesveecacetearsens £/1,9
No. of DetectorsS.,..susvnscssrevsensns 1

No. of Scanner FaceS.....svevvoesceas 2
Scanner Rotation Rate (Tpm)ecessssess 45

SUPPORT

REQUIREMENTS :

Fileld of View (deg)rvevnversvnessases 0,45%17
Peintiﬁg Accuracy (deg)esevessnssanss 0,93
System Volume (Cu, FE.)v.vevsvnosseers 0,06
Max. Roll/Yaw Rate (deg/sec)......... 140
Operating Power (WattS)i..vesesvesssws 1.5
Data Rate (bits/SeC).cieeeveceeensass 3700
System Weight (1bS)..cvvcirnsncnssses 5.7

COMMENTS ¢
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PLANET: Mars

OBSERVABLE: Convective Cells and Turbulence (detailed)
Family No, 24

DETECTOR: Thermistor (20-40u)

ORBIT: Data Sheet Number.......vveveveesasa. 36
Periapse/Apoapse Alt, (Km)...veevosns 340/33, 809
Inclination (deg).veveessessececerees 90
Imaging Altitude Range (kM) .eveervess 340-370
Imaging On-Time (min)...vvevsserrases 10

IMAGE: Minimum Image Width (km) savssesssssss 100
Max. Ground Resolution (km)......eeee 3
Positional Accuracy (km)......0000.0s 6

SCANNER: Collector Diameter (CM).ssosvseeceesss 8ol
Aperture StoP..svseeeovosrasevscanass £/1.6
No, 0f DetectorS.uusncsarsosonceaonns L
No, of Scanner Faces....;.........‘.. 2
Scanner Rotation Rate (Ypm).e..eeees,, 40

SUPPORT REQUIREMENTS:

Fleld Of View (deZ)u.everrrsrvereeres 0.45 x 17

~ Pointing Accuracy (deg)eesevevresvsss 0,93
System Volume (CU. fE.)ueevvwssrnsnese 0,12
Max. Roll/Yaw Rate (deg/sec)euvseuses. 140
Operating Power (Watts).s.eeeesesnses 1,5
Data Rate (bits/Sec)evueevsvserasesss 3700
System Weight (1bs)....eveivvareerenes 8.6

COMMENTS :
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PLANET: Venus

OBSERVABILE:
Family No. la

Atmospheric Thermal Anomalies (regional)

DETECTOR: Thermistor (3-404)

ORBIT:

IMAGE:

SCANNER:

Data Sheet Number........veveesseeeee 85
Periapse/Apoapse Alt, (km)........... 454-454
Inclination (deg)........ tessesreeses 90
Tmaging Altitude Range (km)....... .o+ 454

Imaging On-Time (min)--..--.-.-....-v96

Minimum Image Width (km)..... eerssees 1500
Max. Ground Resolution (km)..........20
Positional Accuracy (Km).....eeve004.50

Collector Diameter (Cm)....eevenversa2.6

Aperture SEOP....cvevecencesaasns ....t/4
No, of DetectorS.eeeereesess ceoesseesl
No. of Scanner FaceS..vvesercseses ee.l

Scanner Rotation Rate (rpm)..........86

SUPPORT REQUIREMENTS:

Field of View (deg)..ceeveecnsncens ..0.57 x 112
Pointing Accuracy (deg).civsrenscacns 6.3

System Volume (cu. ft.).iiverreanvne. 0.04

Max. Roll/Yaw Rate (deg/sec).........260
Operating Power (watts).......... R

Data Rate (bits/sec)...... ceenaeeeesodb00
System Weight (1bs)...civireeeannnsasl5

COMMENTS :

195




PLANET: Venus
OBSERVABLE: Atmospheric Thermal Anomalies {(regional)
Family No. 1b

DETECTOR: Thermistor (3-40u)

ORBIT: Data Sheet Number......cconeseeveecess 86
Periapse/Apoapse Alt, (km)........... 248/113,700
Inclination (deg)...veiccesecsnaneess 90
Imaging Altitude Range (km)...veeee.. 248-1297
Imaging On-Time (min).......covuun.. . 19

IMAGE: Minimum Image Width (km)............. 15300
Max. Ground Resolution (km).......... 20
Positional Accuracy (RKm)...veesensras 30

SCANNER: Collector Diameter (Cm).v.eveiensoeees 3.9
Aperture SEOP....eivsecvorerinnconsss £/4
No. Of DetectorS.unsersssrvosoenenass &
No, of Scanner FaceS...eereeesacnonns 2
Scanner Rotation Rate (¥pm)e..se..... &6

SUPPORT REQUIREMENTS:
Field of View (deg).veevveoseenrsaees 0.35 x 137
Pointing Accuracy (deg).veesessensass 2.2
System Volume (cu. ft.)ueivveeanares. .07
Max. Roll/Yaw Rate {(deg/sec)......... 140
Operating Power (WattsS)...ieeeracones 3
Data Rate (bits/sec)..veeriencsnnesees 1.9 x 10
System Weight (ibs)..... J P <

&

COMMENTS:
The angular resolution is controlled by planetary

curvature effects. Only one coverage (of 71%) per year is
afforded by this orbit.

196



PLANET: Venus

OBSERVABLE: Atmospheric Thermal Ahomalies (detailed)
Family No, 12

DETECTOR: Thermistor (3-40u)

ORBIT: Data Sheet Number.....seeceesescesses 107
Periapse/Apoapse Alt, (Km).....evssssl54/454
Inclination (deg)...veeceeesssasneeessaf0
Imaging Altitude Range (km).ssevesseo&54
Imaging On-Time (min)..... ceeevesss:26

IMAGE: Minimum Image Width (Km).....vcees...100
Max. Ground Resolution (Km).i.eeseesea.3
Positional Accuracy (K)..vvveesoreaes.10

SCANNER: Collector Diameter (Cm)....scasssssss 3.5
Aperture StOP...vesvsecvsssvesssnssse £/
No. of DetectorsS...cvesscservessessnsl
No, of Scanner FaceS...suvecersnccsssd
Scanner Rotation Rate (Xpm)..........4s

SUPPORT REQUIREMENTS:
Field of View {deg)sueereerreorsensas0.37 x 13
Pointing Accuracy {(deg).v.vveeossessel.3
System Volume (cu., fE.)ieosrsvoessass0.04
Max. Roll/Yaw Rate (deg/sec).........130
Operating - Power (WabtsS).u.vvesenassasl.B
Data Rate (bits/sec)u.eseeeereeneses 4300
System Weight (IbS).vivseerasnsnceneel

COMMENTS:
100#% plametary coverage is available per planetary day.
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PLANET: Venus

OBSERVABLE: Global Cloud Coverage
Family No. 2a

DETECTOR: PbS at 295°K

ORBIT: Data Sheet Number....vieeseceressssss87
Periapse/Apoapse Alt. (Km).......... 454/454
Inclination (deg)..civeeeecansrssesseG
Imaging Altitude Range (Km)esseee.e.e454
Imaging On~Time (Min)....veevuvseress96

IMAGE: Minimum Image Width (Km)...sseeee....1500
Max. Ground Resolution (km)..........20
Positional Accuracy (Km)..issseeesese+50

SCANNER: Collector Diameter (Cm)...seveecessessl
Aperture SEOP.i.csicevesvcersessessssf/10
No. of DetectorS.iuisareesnrsaseacssnssl
No. of Scanner FaceS.weseveosssesconsl
Scanner Rotation Rate (rpm)..........86

SUPPORT REQUIREMENTS;:
Field of View (deg)eeesesvecvseaseas.0,57 x 112
Pointiﬁg Accuracy (deg).vicencesacaesb.3
System Volume {cu., fE.).veceiveeev....0,04
Max. Roll/Yaw Rate (deg/sec)......... 260
Operating Power (Watts).i.ieeseearsesodt
Data Rate (bits/SeC)iscrieasnvenesss 5400
System Weight (I1bs)....eivennocnnnces 2

COMMENTS :

No imagery will be obtained at night. This will
reduce amount of coverage to 50%. No currently available
detector will image satisfactorily at night in the near IR,

198



PLANET: Venus

OBSERVABLE: Global Cloud Coverage

Family No. 2a

DETECTOR: Thermistor (10-30u)

ORBIT:

IMAGE:

SCANNER :

Data Sheet NUMbDET....eocvescsasansess8/
Periapse/Apoapse Alt. (km)...........454/454
Inclination (deg)....ceevcecsasssaess0
Imaging Altitude Range (km)..........%54
Imaging On-Time (MiN)..eesososeveonsss?

Minimum Tmage Width (Km).............1500
Max. Ground Resolution (km)..........20
Positional Accuracy (Km).....oovvas..20

Collector Diameter (Cm)..sesvesorvoes 3
ADETEUTE SEODP.sversenrnsensossennessfl38
No. OFf DetectorS.eeeevessossesssaaessl

No. of Scanner FACES . aueersnonannsessk
Scanner Rotation Rate (Xpm)..........80

SUPPORT

REQUIREMENTS:

Field of View {deg)eeceeearecaeessess0,57 x 112
Pqinting Accuracy (deg)eeeevivnranaes 6.3

System Volume (cu. ft.)....vi0eev....0,04

Max. Roll/Yaw Rate (deg/sec).........260
Operating Power (Watts)..............1.5

Data Rate (bits/seC).vivccecssnasesss5400
System Weight (1bs)..cievevvcesseeseas2.5

COMMENTS:

Total planetary coverage is achieved, but in 122

days and only twice per year. It is desired to image
70% coverage in. 100 hr , four times per year. Orbit data

sheet #

88 (Family 2b) does not improve matters.
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PLANET: Venus

OBSERVABLE: Convective Cells and Turbulence (regional)
Family No, 7a

DETECTOR: Thermistor (6;141)

ORBIT: Data Sheet Number....vieveceesssrsees 97
Periapse/Apoapse ALt. (RM)..ssvosssas 4547454
Inclination (deg).vevivevsecsnnnsaees 90
Imaging Altitude Range (Rm)esevesssss 454
Imaging On-Time (min).....ovveveceess 96

IMAGE: Minimum Image Width (Km).vsseseessas. 600
Max, Ground Resolution (Bm)..eoeesoss 20
Positional Accuracy (Rm)..vesesvsosse 30

SCANNER: Collector Diameter (1) 1 |
APerture StOP..cvevssseronsvorsensnes £/3.4
No. of DetectorS.seceseeseserrossossesd
No, of Scanner FaceS..severssssnnnees b
Scanner Rotation Rate (rpm)..........29

SUPPORT REQUIREMENTS: )
Field of View (deg).vvvesscvssrensses o7 X 66
Pointing Accuracy (deg).seeesseessess 6.3
System Volume (eu. Ft.).uveveresvens.0.04
Max., Roll/Yaw Rate (deg/sec).........88
Operating Power (Watts)e.vesevsavsaesled
Data Rate (bita/BeC)eecreessrvrcesees 630
System Weight (1b8).cerreesnssacnnans?

COMMENTS:

Orbit data sheet# 98 (Family No. 7b) does not provide
2 complete coverages per year as provided here and as is
desired.
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PLANET: Venus

OBSERVABLE: Convective Cells and Turbulence (regional)
Family No, 7a

DETECTOR: Thermistor (18-30 p)

ORBIT: Data Sheet Number......iveeevsvevess. 97
Periapse/Apoapse Alt. (km)........... 454/454
Inclination (deg)..vvreirvvevernnee.. 90
Imaging Altitude Range (km)....,..... 454
Imaging On~Time (min)........eveees.. 96

IMAGE: Minimum Image Width (km)..sveesev.... 600
Max, Ground Resolution (km).......... 20
Positional Accuracy (km)......evvun.. 30

SCANNER: Collector Diameter (Cm).............. 1
Aperture SEoP....cevenenennenn. ceen... E/3.4
No, of DetectorsS.civeresrvssccnnanees L
No. of Scanner FaceS........o.vnvea.. 1
Scanner Rotation Rate (rpm).......... 29

SUPPORT REQUIREMENTS:
Field of View (deg).vvevevennennnnn.. 1.7 x 66
Pointing Accuracy (deg).eeveveseeress 6.3
System Volume (cu. 1 N L ¢
Max. Roll/Yaw Rate (deg/sec)......... 88
Operating Power (Watts).v.essesseesss 1.5
Data Rate (bits/seC).uiiuivevevsveene.. 630
System Weight (1bs)....ivureinnnnines 2

COMMENTS:

See previous data sheet.
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PLANET: Venus
OBSERVABLE: Convective Cells and Turbulence (detailed)
Family No, 13

DETECTOR: Thermistor (6-14u)

ORBIT: Data Sheet Number........vecsvse0s0.0108
Periapse/Apoapse Alt, (Km)...........454/454
Inclination (deg)..veveesvosenennnonss 90
Imaging Altitude Range (km).vssreoe.. 254

. Imaging On-Time (Min)..ceeesnvcreeees 96

IMAGE: Minimum Image Width (ki) ..veeesrnn.t. 100
Max. Ground Resolution (km).....vev...3
Positional Accuracy (Km)..eevvernooas 6

SCANNER: Collector Diameter (em)....v.vven....5.4
Aperture StoOP....evseresnseraneinsees £/2.9
No, of DetectorS.usvveesvoorecessansal
No, of Scanner FaceS...vveereanrssseel
Scanner Rotation Rate (rpm)..........4%

SUPPORT REQUIREMENTS:
Field of View (deg)ivvcveerseceessess0.37 x 13
Pointing Accuracy (deg).uv..svecesvans0.76
System Volume (cu. fFt.).v.eivveseena.0.05
Max. Roll/Yaw Rate (deg/sec)useess...130
Operating Power (WattS).seeeeeseovess led
Data Rate (bits/sec).....vevevsonss..2300
System Weight (I1bsS)iv.eierrecennvocesded

COMMENTS :
Approximately 5 images of the same area may be
taken at intervals of 1.6 hrs. All that is required is
an image repetition rate of less than 100 hrs.
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PLANET: Venus

OBSERVABLE: Convective Cells and Turbulence (detailed)
Family No., 13

DETECTOR :

Thermistor (18-30 u)

ORBIT: Data Sheet Numbel......svvsceesseesss L08
Peviapse/Apocapse Alt. (km)........... 4&54/454
Inclination (deg)..vvvevenvecasnnness 90
Imaging Altitude Range (KM).e.vivesee. 434
Imaging On-Time (mMin)...eeeeecsvaeese 96

IMAGE: Minimum Image Width (k).eeeervessass 100
Max. Ground Resolution (m)...vvev.o. 3
Positional Accuracy (Km).....evvevsee O

SCANNER: Collector Diameter (€m)...vsvviasesse 0.5
Aperture STOP....v.eevsvenvseencssess £/2.3
No. of DetectorS..cueeesscennsvonesss L
No. of Scanner FaceS...eersuveceenanes 3
Scanner Rotation Rate (rpm).......... &4

SUPPORT REQUIREMENTS:

Field of View (deg).veeererseassssees 0,37 x 13
Pointing Accuracy (deg)...vsecrecasns 0.76
System Volume (cu., ft.)..vsevvsssseas 0.09

Max. Roll/Yaw Rate (deg/se¢).vseeess. 130
Operating Power (WattS)...eeeeeesosnes Lo3

Data Rate (bits/sec)iivieverecieras.. 4300
System Weight (I1bs)..vevscennveansees 4.3

COMMENTS :

See previous data sheet.
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PLANET : Venus

OBSERVABLE: Cloud Formation

Family No. 9a

DETECTOR: PbS at 295 deg K

ORBIT:.

IMAGE ¢

SCANNER :

Data Sheet Number.......caoeseveeesess 101
Periapse/Apoapse Alt, (Km).......e0.q 454/454
Inclination (deg)....vereeesrowasensas 30
Imaging Altitude Range (km).......{.:454
Imaging On-Time (Min)...eeesevsvacess 48

Minimum Image Width (km)....oeevssso. 600
Max. Ground Resolution (km).......%.. 3
Positional Accuracy (km)..e.veeeeesas 10

Collector Diameter (Cm)...eseesesesse L
Aperture StOP....cevsensenesscscasves £/22:
No. of DetectorsS..ceeirecsseivesseress L
No. of Scanner FaceS...vveveeoesenses B
Scanner Rotation Rate (Tpm)e....ov.... b9

SUPPORT

REQUIREMENTS :

Field of View (deg)eiecvrceavverssess 0.25 X 66
Pointing Accuracy (deg)..eeeeveeseass L3
System Volume (Cil. Ft.)}.veeeveseess.s 0-04

Max. Roll/Yaw Rate (deg/sec)......... 130
Operating Power (WAtLS)..eeeveoseesss?

Data Rate (bits/sec)eueeeerveecsess.. 7000
System Weight (1BS)eceecsvoecennnsoss 202

COMMENTS:

1.5 min are required to scan a 600 x 600 km area, while
1 min is desired. The same area cannot be imaged again for
1.6 hrs (10-15 min is desired)., Two coverages, of 50% in
daylight, are provided each vear; 4 coverages of 107 are desired.
Orbit data sheet #102 (Family No. 9b) provides an image in
one min, but yields an image interval of only 17 hrs and 2
coverages per year.
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PLANET: Venus

OBSERVABLE: Cloud Formation
Family No. 7a

DETECTOR: Thermistor (10-30,)

ORBIT: Data Sheet Number.....sveeeessssessss 97
Periapse/Apoapse Alt, (km)....eeees.. 454/454
Inclination (deg)..svevsvcesssorovsees 30
Imaging Altitude Range (Km).esoeeve.s 454
Imaging On-Time (min)..veeesseesnnsss 96

IMAGE: Minimum Image Width (K@).uveeseesssss 000
Max. Ground Resolution (km).....cec.. 3
Positional Accuracy (km)..... D £ ¢

SCANNER: Collector Diameter (Cm).ueessesscesns 5.3
Aperture StoP....veeeeenanrns Ceeienans £14.3
No. of DetectorS.usneesacecsrssnsnsass 2
No. of Scanner FaceS......eeeveeeseesh
Scanner Rotation Rate (rpm).......... 2%

SUPPORT REQUIREMENTS:
Field of View (deZ)vsvevnerorernnsess 0,25 X 66
Pointing Accuracy (deg)iecevvsoonness 1.3
System Volume (cu. ft.)ivsvorsserness L.O
Max, Roll/Yaw Rate (deg/sec)vevrveess 73
Operating Power (WatfS).vuiveeosesnens 2
Data Rate (bits/SeC)iierverceisceasrss 7000
System Weight (I1b8).seveeeresecacnses 1O

COMMENTS:
1.5 min are required to scan a.600 x 600 km area,
while 1 min is desired. The same area can be imaged again
in 1.6 hrs, not 10-15 min as desired. 2 coverages of 100% are
provided anually, 4 of 10% are desiréd., Orbit data sheet
#98 (Family Ne. 7b) provides the 1 min image time,, but image
interval is 17 hrs and only one coverage of 60% is provided

per year. See next data sheet for effect of design change
on support requirements.

205



PLANET: Venus

OBSERVABLE: Cloud Formation
Faﬁiiy No. 7a

DETECTOR: Thermistor (10-30-u)

ORBIT: Data Sheet Number.........ccccveneaees 97
Periapse/Apoapse ALt, (Rm)....vcease. 454/454
Inclination (deg)...ecveseerascssnsss 90
Imaging Altitude Range (km).....avs.. 454
Imaging On-Time (MIn).....ev0cs00-0+s 96

IMAGE: Minimum Image Width (Km).eevesescsess 600
Max, Ground Resclution (km)..vevsseess 3
Positional Accuracy (km)....eeeneuaa. 10

SCANNER: Collector Diameter (em).....vvvvveees5.3
Aperture SEOP....eseeesssssnerosessas £/4.3
No. of Detectors..vieessresvavvecssseasth
No. of Scanner FaceS...veeencosseesss 2
Scanner Rotation Rate (rpm).......ss. 24

' SUPPORT REQUIREMENTS:
Field of View (deg).vieerennrnsnesses0.25 x 66
Pointing Accuracy (deg)....cccovenu.. 1.3
System Volume (ct. FL.).ievveoessssss 0.06
Max. Roll/Yaw Rate (deg/se¢)ev.veves. 73
Operating Power (Wabtts)eesesveveveassd
Data Rate (bitg/sec).vieescsssssenseslod x 10
System Weight (I1b8)...veunsssncscsnee?

&

COMMENTS :

See previous data sheet. By doubling no. of
detectors and halving no. of mirror faces, system weight
and size are reduced at expense of data rate and power
requirement, .
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PLANET: venus

OBSERVABLE: Cyclone Formations (regional)
Family No. %a

DETECTOR: Thermistor {0.8-2.3u)

ORBIT: Data Sheet Number.....sveevseeevssess 101
Periapse/Apoapse Alt, (km)..v.oucuvses 454/454
Inclination {deg)..vvviinvivnrencaass 90
Imaging Altitude Range (km).......... 454
Imaging On-Time (Min)..essvecrssicess 48

IMAGE: Minimum Image Width (km)...eeeceveses 600
Max. Ground Resolution (Km)...scceess 20
Positional Accuracy (km)......... cevs 30

SCANNER: Collector Diameter {(Cm).secssesasssse 1
Aperture SEOD.icessesessrvenareeesese £/3.4
No. of DetectorS..ieivresssnnsrasreses L
No. of Scanner FaceS...vseseecocecsas 1
Scanner Rotation Rate (rpm).c.esessses 29

SUPPORT REQUIREMENTS:
Field of View {deg)..veeessnsssssneese L7 X 66
Pointing Accuracy (deg)eiecserosseses 6.3
System Volume (cu. ft.)ivssevseensess 0.04
Max. Roll/Yaw Rate (deg/sec).vevv.... 88
Operating Power (W3LLsS)..eesvicosesss LoD
Data Rate (bits/sec)..vercevernsnnsss 030
System Weight (IbS).iuiseerrssnsansres 2.2

COMMENTS ¢
Two coverages (of 50%) are provided each year. Four
coverages (of 70%) are desired in one year.

207


http:0.8-2.5p

PLANET: Venus

OBSERVABLE: Cyclone Formations (regional)
Family No, -9b

DETECTOR: PbS at 295 deg K

ORBIT: Data Sheet Number.....sveeessessssses 102
Periapse/Apoapse Alt, (km).........., 255/50,735
Inclination (deg)..vvereeversnconsons 90
Imaging Altitude Range (Km)essssesoss 255-2125
Imaging On-Time (Min)...eseeeenssrses 22

IMAGE: Minimum Image Width (Km).v.v.sereeees 600
Max. Ground Resolution (kM)...,eeeeee 20
Pogsitional Accuracy (km).....eeeeenes 50

SCANNER: Collector Diameter (cm)..... cerserese L
 ApErtUYe SEOD.v.vvreverrennsonvennons £/11

No. of DetectorsS.uuiciececisesoncerones 1

No. of Scanner FaceS...v.vevvvsvesvee 2
Scanner Rotation Rate (rpm)...ee..s.. 120

SUPPORT REQUIREMENTS:
Field of View (deg)..vveivervoreerese 0,52 x 08
Pointing Accuracy (deg)e.evececssssas 1,3
System Volume {ct. ft.)uiveveesevrres 0,04
Max. Roll/Yaw Rate (deg/sec)......... 360
Operating Power (WatlS)..ieeveeeesseos &
Data Rate (bits/sec).vsveevsensenssss 8200
System Weight (1bS)..eevervnscrnnsnss 2,2

COMMENTS :

Only one daylight coverage (of 50%) is provided in
one planetary year (240 days). TFour coverages (of 70%) are
desired. However, capture AV is only 2.0 km/sec, rather than
3.8 km/sec as for previous data sheet.
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PIANET: Venus

OBSERVABLE: Cyclone Formations (regional)
Family No. 7a

DETECTOR: Thermistor (10-30 p)

ORBIT: Data Sheet Number....cseeevsenseaase. 97
Periapse/Apoapse Alt., (km)....veoeese L454/454
Inclination (deg)l....... tetenssnesees 90
Imaging Altitude Range (km)..evvvre.. 454
Imaging On-Time (mIn)....vevveerscees 96

IMAGE: Minimum Image Width (km).....ee0ee... 600
Max., Ground Resolution (km)....vs0... 20
Positional Accuracy (km)....veveaweee 50

SCANNER: Collector Diameter {(Cm)....veevecesss L
Aperture Stop...... crrcessnsasenesses £f3.4
No. of DetectorS..cieessvassnsvesnaras 1
No. of Scanner FaceS...sesvesssassses 1
Scanner Rotation Rate (rpm).......... 29

SUPPORT REQUIREMENTS:
Field of View (deg).ceversecesscesees Le7 X 66
Pointing Accuracy (deg)...eeeeeeeeess 0.3
System Volume (cu. ft.)ueevieveseosss 0.04
Max. Roll/Yaw Rate (deg/se¢)......... 88
Operating Power (Watts)....eeessevses Lo3
Data Rate (bits/seC)iiieeverersnsasas 630
System Weight (1bS)eiceesresencsoarns 2.2

COMMENTS :

1007 coverage is achieved in 122 days, hence two
coverages per year are provided, not four as desired.
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PLANET: Venus

OBSEﬁVﬁBEE:* Cyclone Formations (regional)
Family No. 7b

DETECTOR: Thermistor (10-301)

ORBIT: Data Sheet Number.....eseeveascesneses 98
Periapse/Apoapse Alt, (km)........... 255/50,735
Inclination (deg)...¢............;... 90
Imaging Altitude Range (Km).iessvesss 233-2125
Imaging On-Time (WIN).veeeovreaoessns 22

IME: ‘Minimllm Image Width (m) L BN B BE B BY ) ; L B B BE BN B ) 600 Al
Max. Ground Resolution (km).,........ 20
Positional Accuracy (Km).....eeessees 90

SCANNER: Collector Diameter (Cm).......ovevveas 2.8
Aperture StOP...secrecescsvoncrsearses /4
No. of DetectorS8..cuiearesvesasensanes 2
No. of Scanner FACES.vrrrrnnnnnaneons 2
Scanner Rotation Rate (rpm)....evve.. 59

SUPPORT REQUIREMENTS:
Field of View (deg)iveesesnscsseseass 0,52 x 98
Pointing Accuracy (deg)e.ivvsveesesas 1,3
System Volume (ct. Ft.)vvvuouvscansaes 0.04
Max. Roll/Yaw Rate (deg/sec)......... 180
Operating Power (WattsS)...sveiesveaes 2.1
Data Rate (bits/SeC)eivieessrsereaes. 8200
. System Weight (1b8)uiuiuiceirnnensaneans 3.7

COMMENTS :
100% coverage is achieved in 243 days, providing

only one coverage per year, rather than four as desired.
However, orbit capture AV is only 2,0 km/see, rather than
3.8 km/sec as for previous experiment,
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PLANET: Venus

OBSERVABLE: Cyclone Formations (detailed)
Family No. 16

DETECTOR: Thermistor (0.8~2.5u)

ORBIT: Data Sheet Number......ieoveveeeaeess 111
Periapse/Apoapse Alt, (km)......:.... 454/454
Inclination (deg).....h..............90
Imaging Altitude Range (Km)....e..... 454
Imaging On-Time (min).....eepeeeesens 48

IMAGE: Minimum Image Width (Km)....eeeeee... 100
Max., Ground Resolution (km).....e0...3
Positional Accuracy (km).....ee000... 10

SCANNER: Collector Diameter (Cm)....ecevesvese 3.6
Aperture SEOD....cvseesesssneassonsss £/4.2
No. of DetectorS..icveesesessssnsnsess l
No, of Scanner FaceS..eceesseasasasss 3
Scanner Rotation Rate (fpm)ec.ceseses bb

SUPPORT REQUIREMENTS:

Field of View (deg)...veevecesseessss 0.37 x 13
Pointing Accuracy (deg)..ecceeesssess 13
System Volume (cu. ft.)..eeceveseves.0.04
Max. Roll/Yaw Rate (deg/sec),..c.o... 130
Operating Power (Watts).....eesevesssled

Data Rate (bits/sec)....eveeeecessess 4300
System Weight (1bs)...evurvrenneaasse3sd,

COMMENTS :

Two coverages of 507 are provided in one year, not
four coverages of 107 as desired.
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PLANET: Venus

OBSERVABIE:

Cyclone Formations (detailed)

Family No. 13
DETECTOR: Thermistor (10-30u) -

ORBIT

IMAGE

SCANNER

: Data Sheet NUMbET,...ceeversssnsorsns
Periapsé/Apoapse Alt, (Rm).eeeeosvess
~Inclination (deg).....cvevvnevnncnnsns
Imaging Altitude Range (km)......vs.s
Imaging On-Time (MIn)..cevicentacannes

: Minimum Image Width (Rm).eieveivrvees
Max. Ground Resolution (Km)...cesnese
Positional Accuracy {(Mm)iesevercovrae

1 Collector Diameter (Cm)...esrvsessens
Aperture StOP.scssserresrsssvccnnrsns
No., of DetectorSiaiessssavrserosnsnsns
No. of Scanner FaceB..sssrsescvearsnea
Scanner Rotation Rate (TPM)evrsrrsees

108
454454
90

454

96

100
3
10

&4
£/3.9

‘1

3
44

SUPPORT REQUIREMENIS:

Fleld of View (deg)veravevacvsanrrees
Pointing Accuracy (deg).:ceeecscscose
System Volume (cu. Ft.divseeuoovseves
Max. Roll/Yaw]Rate (deg/seC).vervsres
Operating Power (WabtsS)eseeesrvoesvees
Data Rate (bits/seC)ivesseriocesovens
System Weight (1bS)evsvsveerocnsvaine

0.37 x 13
1.3
0.04
130
1.5
4300
3.8

COMMENTS:

year.

Two complete coverages (100%) are provided in one
10% coverage four times per year is désired.
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PLANET: vVenus

OBSERVABLE: Surface to Atmosphere Transfer
Family No., 7a

DETECTOR: Thermistor (10-30))

ORBIT: Data Sheet Number,.......vsevevscsses 97
Periapse/Apoapse Alt. (km)........... &454/454
Inclination (deg)...vveensvrinrenvess 90
Imaging Altitude Range (M) vvvveeesse 454
Imaging On=-Time (Min)....vievereecase 96

ImGE: Minimum Image Width (m) LI B N R R B R NN B R ) 600
Max. Ground Resolution (km).ssiesvses 20
Positional Accuracy (KM).issvesessesee 50

SCANNER: Collector Diameter (CMmYeeeesrevssevss 1
Aperture SEOD...vvsscncrcrrssersasess £/3.4
No. of Detector8.ceeiassrssnsssransss 1
No, of Scanner FaceB...cvsvvesvssesns 1
Scanner Rotation Rate (fpm)eseossvees 29

SUPPORT REQUIREMENTS:

Field of View (deg).vvivevicrnneeeves 1.7 % 66
Pointing Accuracy (deg)esovsevssvense 6.3
System Volume (cU, £Eu)eivrasesosssss 0,04
Max. Roll/Yaw Rate (deg/sec).eivesss. 88
Operating Power (Watt&).ieveeveessses 1.5
Data Rate (bits/sec)..rveveveveannass 630
System Welght (1b8)eivsevecscssvoveee 2.2

COMMENTS :

From this orbit, 1.5 min is required to scan area
of 600 x 600 km, 1 min is desired. 70% coverage is achieved
in 122 days, not 100 hrs as desired. Only two coverages per
year are provided, not ten.,
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PLANET: Venus

OBSERVABLE: Surface to Atmosphere Transfer
Family No. 7b

DETECTOR: Thermistor (10~30u)

ORBIT: Data Sheet NUMDET s s s e veoerennennesses 98
Periapse/Apoapse Alt, (km)........... 255/50,735
Inclination (deg)e.escsssssssecncssss 90
Imaging Altitude Range (km).......... 255-2125
Imaging On-Time (min)..cecesececeasns 22

IMA-GE: Min‘mllm Image Width (m) & 6 8 8 & 8 9 4 8 04 e 600
Max. Ground Resolution (km)...:...... 20
Positional Accuracy (Km)....oooveesss 90

SCANNER: Collector Diameter (Cm)....ceoesseeses 2.8
Aperture SEOD .+ svevassssasansnsseness £/
No., OFf DeteCtOrSesesesseoscssossssnnss 2
No. of Scanner FaceS....eenceessosaes 2
Scanner Rotation Rate (rpm)....;..... 29

SUPPORT REQUIREMENTS:

Field of View (deg)....oeeeesesssssss 0.52 x 98
Pointing Accuracy (deg)...eeesesvsasss 1.3
System Volume (cu. £E.).iecuvvaaenses 0.04

Max. Roll/Yaw Rate (deg/sec)......... 180
Operating Power (Watts).....evee.eses 2.1

Data Rate (bits/sec).iseveeveaoeessa. 8200
System Weight (IbS)....ceevecccasssss 3.7

COMMENTS:
Orbital speed permits obserwation of 600 x 600 km area

in one min as desired. 60% coverage is provided in 243 days,
not 100 hrs as desired. Only one coverage in one year is
achieved, not ten coverages.
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PLANET: Mercury
OBSERVABLE: Contacts (regional)

Family No. 4a
DETECTOR: PbS at 295 deg K

ORBIT: Data Sheet Number....vvvveeeses resees 125
Periapse/Apoapse Alt, (km)........... 500/500
IHCJ.ination (deg) LI N B B I R BN BN Y N B I T I I I ) 90

Imaging Altitude Range (km)...veuvv.. 500
Im&ging Gﬁ*Time (ﬁli'ﬁ).....-s;.-.a...- 36

IMAGE: Minimum Image Width (km)...... ceeeess 600
Max. Ground Resolution (km)......r... 3
Positional Accuracy (km)....veevessss 10

SCANNER: Collector Diameter (Cm).s.essseeoeane 1
Aperture StOD...cviesvcrverrsssnneess £/26
No. of DetectorS....vvvececesvvennsss L
No. of Scanner Faces...... cersessaees L
Scanner Rotation Rate (trpm).......... 08

SUPPORT REQUIREMENTS:

Field Df View (éeg) * & & & s F e *® R F eSS 0023 X 68
Pointing Accuracy (deg)eiveeeesecsvees 1.1
System Volume (cu. ft.)uveevweonnenss 0.04

Max. Roll/Yaw Rate (deg/sec)....se... 200
Operating Power (WaltsS)..veieevnsooss &

Data Rate (bits/sec)....... trsssssees 1.1 % 10
System Weight (I1bS)..uveevrrornnsoces 2 ‘

4

COMMENTS &

Only 637% of the planet can be seen, at the proper solar
illumination, from an inertial orbit. This very nearly satisfies
the image specification of 70% planetary coverage, Orbit on
orbit data sheet #126 provides only 32% planetary coverage,
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PLANET: Mercury

OBSERVABLE: Contacts (local)
Family No, 14 4
DETECTOR: PbS at 295 deg K

ORBIT: Data Sheet Number.........ecvvss00s0. 138
Periapse/Apoapse Alt, (km).....,s.c.. 500/500
Inclination {(deg)...ccviervsrvsnnssss 90
Imaging Altitude Range (km).ec.ssesess 300
Imaging On~Time (min).....ves1050000+ 36

:mGE: Minimm Image Width (m) 2 F ¥ F B FF R P IEE 160
Max. Ground Resolution (km)......0... 0.2
Positional Accuracy (Km)..veevoeveeas 2

SCANNER: Collector Diameter (em)....eovveessss 30
Aperture SEOD...ceeveeseenssovcenssans £/8.3
No. of DetectorSieeevesnsrnosseeveass L
No. of Scanner FaceS..veeevesssassrass L
Scanner Rotation Rate (¥pPm)ecivessess 710

SUPPORT REQUIREMENTS: T

Field of View (deg).eievecscvsoerssss 0,023 x 11
Pointing Accuracy (deg)e.ivecioccaass 0.23
System Volume (cu. ft.)isvsesvosseese 9.8

Max. Roll/Yaw Rate {(deg/sec)......... 2000
Operating Power (WabttsS)ieiveerveseses &

Data Rate (bits/8eC).suvevesseraonnss 1.1 x 10°.
System Weight (IbS).ssuecessaversvoas 77

COMMENTS
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PLANET: Mercury

OBSERVABLE: Contacts (detailed)
Family No. 21

DETECTOR: PbS at 295 deg K

ORBIT: Data Sheet Number.....cveeessasassses 145
Periapse/Apoapse Alt. (km)...cevseve. 500/500
Inclination (deg)...veeeceecnneessen. 90
Imaging Altitude Range (km).......... 500
Imaging On-Time (min).....cvuvecersnes 36

IMGE: Minimum Image Width (m) LI B N N B B NE B BN B A A 0’5
Max. Ground Resclution (km).......... 0.005
Positional Accuracy (km).....etvesasse 0,02

SCANNER: Collector Diameter (0m)....ecossseeee 770
Aperture StOP......eeeecesevesnsrssas £/1.3
No., 0f DetectorS...vnvsecennsresranss 25
No. of Scanney FaceS...seversssernies &
Scanner Rotation Rate (rﬁm).......... 280

SUPPORT REQUIREMENTS: .
Field of View (deg).veceeenvrcnrrores
Pointing Accuracy (deg).ereeceesersues
System Volume {cu., ft.).iusvionsransa
Max., Roll/Yaw Rate {(deg/8eC).iceerivess
Operating Power (WALES).ivessevsasesss
Data Rate (bifs/SeC).uvervasrsnssoces
System Weight (IbS).cvvecrensesassees

COMMENTS:

i To reduce required collector size to one meter requires
1gcraasing the product pm by a factor of 1000 or increasing
Bp by factor of 100. Thus this experiment is well beyond the

current state-~of-art.
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PLANET:

Mercury

OBSERVABLE: Surface Thermal Anomalies (regional)

Family No. 6a

DETECTOR:

Thermistor (3-501)

ORBIT: Data Sheet Nlmberl...l;...lll.....‘-,‘
Periapse/Apoapse Alt, (km).....ccuvse

IMAGE:

Inclination (deg)..cevesesoccsccnssns
Imaging Altitude Range (km)..........
Imaging On-Time (min).-oo.'-o--ooo..o

Minimum Image Width (km)....eccvseeen

Max., Ground Resolution (km)......ves.
Positional Accuracy (Km)...eeeeeevons

SCANNER: Collector Diameter (Cm)....eceseess
Aparture Stoplll-C..ll....‘.'t...‘.g.

*

No- of Detectorsl.O'll..l..-‘..‘.'...
No. of Scanner FaceS..seeescrnscsascos
Scanner Rotation Rate (CpM)eesvencons

129
500/500
90

500

113

600
3
10

2.0
£/12
20

2
1.8

SUPPORT REQUIREMENTS:

Field of View (deg)...cvveesessosnnne

Pointing Accuracy (deg).seececssss

»

System Volume (cu., ft.)...ccveeoonnns
Max. Roll/Yaw Rate (deg/sec)......s..
Operating Power (WattsS)....eoveuesese
Data Rate (bits/sec)..iieeacsveareens
System Weight (1bs)....cecvcsecnssn.

0.23 x 60
1.1

0.04

5.1

7

5300

11

COMMENTS:

Diffraction-limited collector is 1.5 cm in diameter.
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PLANET : Mercury

OBSERVABLE : Surface Thermal Anomalies (regional)
Family No, 6b 7
DETECTOR: Thermistor (3-50u)

ORBIT: Data Sheet Number.....eeeoeeeceeanss ...130
Periapse/Apoapse Alt. (km)...........500/53,420
Inclination (deg)....cvvvnvennnonssess@0
Imaging Altitude Range (km)..........500-1540

Imaging On-Time (min)....ocvveeeenn. 100
IMAGE: Minimum Image Width (km)...... ceeaee600
Max. Ground Resolution (km).......... 3
Positional Accuracy (km)......cccen.. 10
SCANNER: Collector Diameter (CM)..eesncrneesssds
Aperture StopP...vvieiiritecertennnens £f/14
No. of Detectors. ... revereneennnnns 20
No. of Scanner FaceS.,.vivseeeenrnose.2
Scanner Rotation Rate (rpm)..... P Y
SUPPORT REQUIREMENTS:
Field of View (deg)....cvcvunun.. e... 0.10 x 60
Pointing Accuracy (deg).......ecu.... 0.37
System Volume:?cu. 15 o) cesess 0,05

Max. Roll/Yaw Rate (deg/sec)......... 5.0
Operating Power (WattsS).....eeeeeeees 7

Data Rate (bits/SeC)...eveeereencenss 1.2 x 104
System Weight (1bS)...evveveeoeasenas 11

COMMENTS :

Ground resolution is 1.4 km at periapse. 70% coverage 1is
achieved between + 45 deg latitude. This coverage could be increased
by operating sensor at higher altitudes on this orbit, but data
rate (and other support requirements) would become more demanding.
Collector diffraction limit is 3.4 cm at 1540 km altitude,
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PLANET: Mercury
OBSERVABLE: Surface Thermal Anomalies (local)

Family No. 13

DETECTOR: Si:B

ORBIT:

TMAGE:

SCANNER :

at 23 degX

Data Sheet Number.......

® % e s b e a b s

Periapse/Apoapse Alt, (km)....eevveese
Inclinagian (deg)O’SE.‘.Q“..-&‘#‘.‘.O
Imaging Altitude Range (km)......uv..

Imaging OI‘l-Time (min)-unouc-wuanonaut

Minimum Tmage Width (km)...eeveesesss

Max. Ground Resolution (Km)......ve0..

Positional Accuracy (Km)....seceeuoss

Collector Diameter (CM)....eeevsssnss
Aperture StOD.....issveceranscnnasees
No. of DetectOorS.sevssecsssnsssrcsans
No. of Scanner Faces....
Scanner Rotation Rate (rpm)..........

- % 9

LR B BN B B RN B I |

139
500/500
90

500

113

100

6.2
2

15
£/1.64
1

1

710

SUPPORT

REQUIREMENTS :

Field of View (deg)..eeovveassnnernes
Pointing Accuracy (deg).vicvcervarnss
System Volume {cu, ft.}iciveeunnsecaanna
Max. Roll/Yaw Rate (deg/sec).i........
Operating Power (WAtES)..ueesesonsass
Data Rate (bits/sec).....vevevceersn.
System Weight (1bS)..veeevernnsansnes

0.023 x 11
0.23

0.5

2000

4

1.1 x 106
25

COMMENTS :

A solid neon cooling system (weighing about 5

based on dissipating 0.02 watts for 60 days,
diameter is diffraction-limited.
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PLANET: Mercury

OBSERVABLE: Surface Thermal Anomalies (detailed)

Family No. 22

DETECTOR:

QORBIT:

IMAGE:

SCANNER :

Data Sheet NUmber......ceoevesasasoes 146
Periapse/Apoapse Alt, (Km).....o.se... 200/500
Inclination (deg)...voveveecvnnsenes. 0
Imaging Altitude Range (km)........., 200
Imaging On-Time (min)....covveveusaas

Minim‘m Image Width (m) L I I I B B N I N B 0 * 5
Max, Ground Resolution (km)..........0.005
Positional Accuracy (Km)....oeeeevenss 0,02

Collector Diameter {Cm)...vceveercesas
Aperture SEOP..ssssovrcemssucesnsscns
No. of DetectorS.eiaveronssensnevsanse
No., of Scanner FaceS.ieesverrsnccanas
Scanner Rotation Rate (rPM)e.cieeisnss

SUPPORT

REQUIREMENTS :

Field of View (deg).uecervencocersoes
Pointing Accuracy (deg)..viscenciaass
System Volume (cu. ft.)..eveeroccecss
Max. Roll/Yaw Rate (deg/seC).eeecsvs,
Operating Power (WattsS)...e.veeecanss
Data Rate (bits/seC)u.vveconservcsces
System Weight (IbS)iuiersrveeasassanns

COMMENTS ¢

Even with a large no. of detectors and scanming mirror
faces, the détector response time must be on the order of 10-7 sec.
This implies that detectors must operate at 10 microns or past,

At 10 microns,

the diffraction-limit requires. a collector diameter

larger than one meter., Thus this experiment is beyond current

state~pf-art,
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PLANET:  Jupiter

OBSERVABLE: Atmospheric Thermal Anomalies (regional)

Family No. 2a

DETECTOR: Si:B at 23 deg K

ORBIT:

IMAGE:

SCANNER :

Data Sheet Number..... cereas creeeenns
Periapse/Apoapse Alt, (KM)..vveioeoes
Inclination (deg).vvecvevevocncconans
Imaging Altitude Range (Km).vservevse
Inmaging On-Time (min)........ cesenans

Minimum Tmage Width (km)....cvveecsas
Max, Ground Resolution (km).....eooe.
Positional Accuracy (Km)....eveevease

Collector Diameter (Cm)....veeeeveons
Aperture Stop......c... Cererareceaane
No. of DetectorS..icsserersssserconnne
No. of Scanner FaceS...eeeveessrssens
Scanner Rotation Rate (rpm)es.escosas

151
356,750/665,059
90
356,750~575,081

15,000
20
200

SUPPORT

REQUIREMENTS :

Field of View (deg)..evervecssscsvars
Pointing Accuracy {(deg).....evsvenese
System Volume (cu., ft.).invseanvansee
Max. Roll/Yaw Rate (deg/sec).........
Operating Power (WabtsS)...eiescivenns
Data Rate (bits/8€C).eeceversnncsnnns
System Weight (1bS).iieseevissncaneens

COMMENTS:

At 30 microns (near the peak of the thermal spectral
emission curve), the diffraction-limit on the optics is

one meter,

Furthermore, the aperture required to collect

sufficient energy is roughly 3 meters (for 2 deg K temperature
resolution). .
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PLANET: Jupiter

OBSERVABLE: Atmospheric Thermal Anomalies (regional)

Family No. 2b

DETECTOR: Si:B at 23 deg K

ORBIT:

IMAGE:

SCANNER:

Data Sheet Number....vcveesnsvosossas
Periapse/Apoapse AIt, (Km).uievsrooes
Inclination (deg)...viveveenrsnoncans
Imaging Altitude Range (km}.....o00..
Imaging On-Time (MIn).viveeessoracaes

Minimum Image Width (km).v.oveveeenn.
Max., Ground Resolution (km)...eveeeu.
Positional Accuracy (Km).....eeveeens

Collector Diameter {(em).......eeevune

Aperture SEOP....sveesaesssassscnnsnn
No. of DetectorsS.ivinrevrnsvvsnncnns
No. of Scanner FaceS...vvenvvovsnners
Scanner Rotation Rate (rpm).....ceans

152

178,375/1,156, 020
90
178, 375-356, 750

15,000 -
20
200

SUPPORT

REQUIREMENTS :

Field of View (deg)......... vesenanne
Pointing Accuracy (deg).veerrenonnnse
System Volume (ct, ft.)uveeeroneaonss
Max. Roll/Yaw Rate (deg/sec).........
Operating Power (Watfs)...iveeooenans
Data Rate (bits/Sec).vvivecavnoncanss
System Welght {(1bs) ... veereervsnasnse

COMMENTS :

Although the diffraction limit is 66 cm, a 2 meter

aperture is required to collect sufficient energy for 2 deg K
temperature resolutdion.
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PLANET: Jupiter
OBSERVABLE: Atmospheric Thermal Anomalies (detailed)

Family No. 17a

DETECTOR:
ORBIT:

IMAGE:

SCANNER:

Data Sheet Number......veveoveevaess.183
Periapse/Apoapse Alt, (km)...........356,750/665,059
Inclination (deg)..ceeivrevracannasesa0

Imaging Altitude Range (km)..........356,750-575,081
Imaging On-Time (Min)...svesvensernses

Minimum Image Width (km).e.veeveseeas 1500
Max, Ground Resolution (km)...vevvesa3

Positional Accuracy (km)......e0e0...50
Collector Diameter (Cm).uveeveeeonsnn
A?erture Stopnarltotnoolttt--:l‘tl‘il‘
NO. of Detectorsﬂ..l.iallhifoll.O..’l
No. of Scannet Faces...iceaesonscronns

Scanner Rotation Rate (rpm).s.eveeses

SUPPORT

REQUIREMENTS:

Field of View (deg)..ceiereneevsnnees
Pointing Accuracy (deg).evevvenvcnaes
System Volume (cu. £E.).veeseenvcnsas
Max. Roll/Yaw Rate (deg/sec).eevoev...
Operating Power (WaAbts).eeesosnoansos
Data Rate (bitS/SEC).verneessesccnnss
System Weight (I1bs)...ucuurronnnnsses

COMMENTS :

At 30 microns, optics is diffraction-limited at

7 meters.
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PLANET: Jupiter

OBSERVABLE: Global Cloud Coverage

Family No. 3b

DETECTOR: PbS at 195 deg K

ORBIT:

IMAGE:

SCANNER:

Data Sheet Number......ovevesaseccces
Periapse/Apoapse Alt., (Km).....vveens
Inclination (deg)..cvvevassvanrsnsnes
Imaging Altitude Range (Km)icevevsses
Imaging On~Time svevevevsvossncconnces

Minimum Image Width (kﬂl)cqnauouto-c--
Max, Ground Resolution (km)..ssssanss
Positional Accuracy (Km)..uvsesvsasns

Collector Diameter (Cm)eivesvsveensnse
Aperture StOP.isvessvacctosssvrssacsns
No. of DetectorB.seraversrsesonsvanas
No. of Scanner FaceS.cssirvevsvrsnass
Scanner Rotation Rate (CXpPM)eseercssse

154
178,375/1,156, 020
90
178,375-356, 750
8.7 hrs

15,000
20
200

76
£/2.4
50

1

1.8

SUPPORT

REQUIREMENTS ;

Fleld of View (deg)eiveieerracrscraases
Pointing Accuracy (deg)eisvscrvercnss
System Volume {CU. £C.)cievavasscasse
Max. Roll/Yaw Rate (deg/sec).uieveses
Operating Power (Watt8)....eeveeears
Data Rate (bits/sec)...erivarnrnovocs
System Welght (1b8)sieeerssoressvnass

0.003 x 5
0.032

63

5.5

28

1.1 x 10
1400

COMMENTS :

The one meter size scanning mechanism weighs 1100 1bs,
16 min (not the desired 2 min) is required to scan a
13,000 x 15,000 km area.
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PLANET: Jupiter

OBSERVABLE: Cyclone Formations (regidmnal)
Family No. 12¢

DETECTOR: PbS at 195 deg K

ORBIT: Data Sheet Number....evovvsvsncseeess L74
Periapse/Apoapse Alt. (km)......vo... 178,375/1,346,922
Inclination (deg)..vevcrensenssrsseasss 20
Imaging Altitude Range (km).....44... 178,375-378,155
Imaging On-Time svvsevecsesavarnssse 11 hrs

IMAGE: Minimum Image Width (km)..;.,‘.,...“ 5000
Max. Ground Resolution (RM)..seveceese 20
Positional Accuracy (KM).,evrseesvias 100

SCANNER: Collector Diameter (cm)isveessssscees 82
Aperture SLOPscecsscesssssvosrssansane L£/2.3
No. of DetectorS.vssvssssscrrsnrrsnss S0
No. of Scanner FaceS.ceevsvsvanesssss L
Scanner Rotation Rate (Zpm).......... L.9

SUPPORT REQUIREMENIS:
Fleld of View (deg)iiecevivarsansnasss 0.003 x 1.6
Pointing Accuracy {(deg)ecvcecrcssesass 0,015
System Volume (U, £E.)eecisssssosees 76
Max. Roll/Yaw Rate (deg/Bec)..sveeses 5.8
Operating Power (Watfs)...eeeveeevars 28
Data Rate (bLES/SEC)evesseresssnssess 1.2 x 10°
System Wedght (1b8).cisessennsassssss 1600

COMMENTS :
Scanning mechanism weighs 1400 1bs. Requires 5 min

to image 5000 x 5000 km area, not one min as desired.
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“RECEDING PAGE BLANK NOT: FILMED,

PLANET: Mars

OBSERVABLE:  Surface Thermal Anomalies (regional)
Family No. lla

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet NUmbers....ssecsaessaess 18
Periapse/Apoapse Alt, (km)......... 969/969
Inclination (deg).e-ceresecesvsaveas 90
Imaging Altitude Range (km)eu.seies 969
Imaging On-Time (Min)....eveeeeeees 72

IMAGE: Minimum Scan Length (Km)..sssesesos 600
Max. Ground Resolution (km).....s.. 3
Temperature Resclution (deg K)...eo 2
Positional Accuracy (km).esseeesass 10

SENSOR: Operating Frequency (GHz)..+eeeeses 13
Integration Time (Se€C)..cevssssssss 0.0048
Fly-Back Time (S€C)etivssesassesen, 0.0002

SUPPORT REQUIREMENTS:

Field of View (deg).vrevcevsovesees 0,15 ¥ 34
Pointing Accuracy (deg).iveesrssses 0.59

Max. Rotation Rate (deg/sec)......, 16
Antenna Size (FE).uev.veevonacocoes 33
Receiver Volume (¢t in),..vesveesss 200
Operating Power (wattsS)...eeesasees 110

Data Rate (bits/sec).vsvssesnsesces 1400
Antenna Weight (1bs)...viveseveacss 1200

Receiver Weight (1bs).veivenerocnee §

COMMENIS:

Complete planetary coverage can be achieved in 5 days,
hence same area can be imaged every 5 days, not 30 hrs as
desired., Frequency chosen to optimize temperature resolution
at expense of mtenna size. Even so, only 4.6 deg K resolution

is achieved; 2 deg K resolution cannot be achieved even with
noiseless receiver,
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PLANET: Mars
OBSERVABLE: gSurface Thermal Anomalies (resional)
Family No. 1le

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet Number.....eceesossseoss 20
Periapse/Apoapse Alt. (km)......,s.%425/6995
Inclination (deg)ieeesscescecsacsse G0
Imaging Altitude Range (Km).eeeeoss 425
Imaging On-Time (min)...ceiervenrss 0.25

IMAGE: Minimum Scan Length (km)...ss00....600
Max., Ground Resolution (km)..eveees 3
Temperature Resolution (deg K)..... 2
Positional Accuracy (km).....evees. 10

SENSOR: Operating Frequency (GHz)sveesviess 13
Integration Time (S€C)i.svunsssses. 0.0018
Fly"BaCk Time (SEC)ootho.ooaoon-o"ppO.oooz

SUPPORT REQUIREMENTS:
Field of View (deg)eesevessnnnersss0.25 X 69
Pointing Accuracy (deg)...eessese.s l.d
Max, Rotation Rate (deg/sec).isses,b67
Antenna Size (ft)....,¢........,...24
Receiver Volume (cU ind,.eevveesssa 200
Operating Power (WAELS).cieseovscces 98
Data Rate (bits/seC).iuiiessvaceceses 3200
Antenna Welght (1bsS).cssacsrsasiaas 590
Receiver Weight (1bS)uveevsceescees 5

COMMENTS

Image repetition time (of same area) is 5 hrs (less
than 30 is desired). Frequency chosen to optimize temperature
resolution (only 7.4 deg K can be achieved) at expense of
antenna size,
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PLANET: Mars

OBSERVABLE:
Family No.

ANTENNA TYPE:
ORBIT:

IMAGE:

SENSOR:

Surface Thermal Anomalies (local)
23

Data Sheet Number......oocvsesonnes
Periapse/Apoapse Alt, (Km).eeevooss.
Inclination (deg)ecesscecssasssossa
Tmaging Altitude Range (km)........
Imaging On-Time (min)...ccvusvecrss

Minimum Scan Length (kmD..;........
Max, Ground Resolution {(Rm}..,.c00.
Temperature Resolution (deg K).....
Positional Accuracy (Km)....evevsse

Operating Frequency (GHzZ) ievsaansis
Integration Time (s€C)s.vvucscsscas
F}‘y'BHCk Time (SEC)aococaoaoovssspt

35°

340/33,809
90

340-370
10

100
0.2
2
2

SUPPORT REQUIREMENTS:

Field of View (deg).iercscorsescasns
Pointing Accuracy (deg)....cveessss
Max, Rotation Rate (deg/sec)....a.,
Antenna Size (fL)...evcecrenncanans
Receiver Volume (CU in).vevesccaces
Operating Power {(watts)..seeossasss
Data Rate (bits/seC).vevecesosccrae
Antenna Weight (Ibs).vevssonccnosns
Receiver Weight (1b8) . ereecenncsna

COMMENT S

A complete scan cycle must be completed in a little
less than 50 m sec. Since each scan line contains 500 resolution
elements, the antemna dwell time per resolution element is
somewhat less than 0.1 m sec. If the beam switching time is

0.1 m sec,no time is left to observe the planet.
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PLANET: Mars

OBSERVABLE:
Family No.

ANTENNA TYPE:
ORBIT:

IMAGE:

SENSOR:

Surface Thermal Anomalies (detailed)
31

Data- Sheet NUmber.....ooogoessvesas 43
Periapse/Apoapse Alt. (Km)......... 340/33,809
Inclination (deg)eeeesecsssscsassse 90
Imaging Altitude Range (km)........ 340-370
Imaging On-Time (min)....cescvewess 10

Minimum Scan Length (km)...eeeseees 0.5
Max. Ground Resolution (km).....s.. 0.005
Temperature Resolution (deg K)..... 2
Positional Accuracy (Km)..seeaese.. 0.02

Operating‘Fréquéncy (GHZ) e vesecocas
Integration Time (S€C)..cessssvonee
Fly~-Back Time (8€C)cuceccssanssssrs

SUPPORT REQUIREMENTS:

. Antenna Size '(ft)..o.--occocooocnoo.

Field of View (deg)eeescsscocscoces
Pointing Accuracy (deg)..eeeeescess
Max. Rotation Rate (deg/sec)ii.es..

Receiver Volume (cu in).sevceoconss
Operating Power (wattS).sessssecass
Data Rate (bits/S€C)eseesesssacosss
Antenna Weight (1bsS).ssevssccecsces
Receiver Weight (Ib8)eecevesncsovas

COMMENTS:

one mSeC.

A complete scan cycle must be compieted in about
Since each scan line contains 100 resolution elements,

the antenna dwell time is about ten microsec. The antenna beam

cannot be

switched this rapidly at the current state-of-art,
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PLANET: Venus
OBSERVABLE: Surface Thermal Anomalies (regional)
Family No. S5a

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet NUEDEI'sesvrerssscravocee 93
Periapse/Apoapse Alt, (Km)..,.....454/454
Inclination (deg)ecicrcasesscenenss 90
Imaging Altitude Range (km).,.,.... 454
Imaging On~Time (min)....eessovnees 96

IMAGE: Minimum Scan Length (Km)u..essse..:000
Max, Ground Resolution (km)........ 3
Temperature Resolution (deg K)..... 5
Positional Accuracy (km).....,..... 10

SENSOR: Operating Frequency (GHz)..sseveoee 7
Integration Time (S€C).ieesereneoss
Fly-BaCk Time (SQC) LEC U A IR N N NI N L

SUPPORT REQUIREMENTS:
Field of View (deg)eevseeeeossences
Pointing Accuracy (deg)..veescesess
Max. Rotation Rate (deg/sec).......
Antenna Size (fE).i...vveeescnnse.. 88
Receiver Volume (cu in)....vvevenn.
Operating Power (watts)........e....
Data Rate (bits/sec).iivvreinncenns
Antenna Weight (1bsS)....vveupenron.
Receiver Weight (Ib8).vieeeeecnnses

COMMENTS 2

At 7 GHz, which provides the best temperature resolution,
the maximum available integration time is 0.2m sec providing
a surface temperature resolution of 12 deg K. At this frequency,
a 3 km ground resolution implies an 88 ft antenna, which is
beyond the current state-of-art,
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PLANET: Venus
OBSERVABLE: Atmospheric Thermal Anomalies (regional)
Family No, la

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet NUMDETertcvocasasscsnoee 85
Periapse/Apoapse Alt. (km).........454/454
Inclination (deg)eeececssessseessss 90
Imaging Altitude Range (Km)....soe. 454
Imaging On-Time (min)....cvveuseere 96

IMAGE: Minimum Scan Length (km)..veseevess 1500
Max. Ground Resolution (Km)........ 20
Temperature Regplution {deg K}evesws - 5
Positional Aceuracy (Km).....eeeuss 50

SENSOR: Operating Frequency (GHfig......... 30
Integration Time (S€C)..sesssesases 00,0034
Fly-Back Time (S€C)e.vesercansrseses 0.0002

SUPPORT REQUIREMENTS: _ ‘
Field of View (deg)eecesecesncessves 0,57 x 112
Pointing Accuracy (deg)...csscecoess 6.3
Max, Rotation Rate (deg/sec).......81
Antenna Size (ft).iuicicsssssssncneeB,7
Receiver Volume (cu ind.iceseveonsss 250
Operating Power (WattS)..sssesse0ee82
Data Rate (bits/seC)iscecsccasasses 1700
Antenna Weight (1bS).ceeesespesnsass 87
Receiver Weight (IDS).evescoevsecens 15

COMMENTS:

The minimum integration time required to achieve a
temperature resolution of 5 deg K is 5.2 m sec. Therefore,
only a 6.2 deg X resolution is achieved. The entire planet
may be mapped twice a year as desired. Orbit described on -
data sheet #86 affords only one coverage per year at poorer
temperature resclution,
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PLANET: Venus

OBSERVABLE: Atmospheric Thermal Anomalies (detailed)
Family No. 12

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet Number....iesvossesseesa 107
Periapse/Apoapse Alt. (Km).....ss.s 454/454
Inclination (degleesecsecesssreevss 90
Imaging Altitude Range (Km)........ 454
Imaging On-Time (min).seseecesscee. 96

IMAGE: Minimum Scan Length (km).vsveceeees 100
Max, Ground Resolution (Km)........ -3
Temperature Resclution (deg K)..... 5
Positional Accuracy (Km),..cecevses 10

SENSOR: Operating Frequency (GHz) .vevecooes 65
"Integration Time (S€C)viieseeescess 0.014
Fly-Back Time (Sec)apn.nOOOOUJOQCDO 0.0002

SUPPORT REQUIREMENTS:
Field of View {(deg)uevecescsrrensss 0,38 x 6.3
Pointing Accuracy (deg)..veeecesess 1.3
Max. Rotation Rate (deg/sec)....s.. 14
Antenna S5ize (Ft).ieecvesvsrassssses 2,0
Receiver Volume (e in)ueesvnsooaee 300
Operating Power (WAtE8)eesvescascss 72
Data Rate (bits/sec).visvcveersocas 440
Antenna Weight (1bS)iviseeevsassaes 18
Receiver Weight (I1bsS).eesesnecesesa 19

COMMENT S :
The entire planet can be mapped once each planetar,
day and daily repetition of selected areas is desired.
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PLANET: venus

OBSERVABLE: (Convective Cells and Turbulence (regional)
Family No, 7a

ANTENNA TYPE: Mechanical Scan
ORBIT: Data Sheet Number.....ceoeavsocsssss 97
Periapse/Apoapse Alt. (Km).........454/454
Inclination (deg)..seeveacasonseses 20
Imaging Altitude Range (km)........ 454
Imaging On~Time (min)....veevesese. 96

IMAGE: Minimum Scan Length (km)...ss.e....-600
Max. Ground Resolution (km)........ 20
Temperature Resolution {deg K)..... 5
Positional Accuracy (Km)...seees20. 50

SENSOR: Operating Frequency (GHz);......... 30
Integration Time (Se€C)..ssassvaseas 0.0052
Fly"‘BaCk Time'(Sec).,.‘......-...-:c 1

SUPPORT REQUIREMENTS:

Field of View (deg)eeesrasnssceseas L7 X 66
Pointing Accuracy (deg).eeeeeecesass 2.6

Max. Rotation Rate (deg/sec).......32
Antenna Size (ft)..eesesvsscesessssl3
Receiver Volume {cu in).cueieenrars 250
Operating Power (waltsS).eseesssssssl?2

Data Rate (bits/sec).iasvsesscasces 230
Antenna Weight (1bS).cssseevscesaaa?
Receiver Weight (1bS)..vsveaesesns.15

COMMENTS:

Two complete planetary coverages per year are possible
as desired,
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PLANET: Venus

OBSERVABLE: Convective Cells and Turbulence (detailed)
Family No. 13

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet Number...eeeveossessesse L08
Periapse/Apoapse ALt. (Km)......s.. 454/454
Inclination (deg)esesssonecaseneoses 90
Imaging Altitude Range.(km)..¢..... 454
Imaging On-Time (min).esversesrenss 96

IMAGE: Minimum Scan Length (KM)...sveseess LOO
Max. Ground Resolution (km)....,... 3
Temperature Resolution {(deg K)..... 5
Pogitional Accuracy (km)...eoseeeee O

SENSOR: Operating Frequency (GHz)...veceeee 65
Integration Time {(sec)..reevrassees 0.014
Fly‘”BaCR Time_ (Sac)-o..naooc»pQOOUO 0;0002

SUPPORT REQUIREMENTIS:

Field of View (deg)..civecasnesssa0.38 x 6.3
Pointing Accuracy (deg)...vciseeea .76

Max. Rotation Rate (deg/sec).......d4
Antenna Size (ft),.eeeevevsacaneea2, 0
Receiver Volume (cU ind.sceeressae 300
Operating Power (Watts8)suseesesvsad?

Data Rate (bits/sec)evecsvcesesoss &40
Antenna Welght (1bS)cssssserecasesil8
Receiver Weight (1b8).essncsannss.d?

COMMENTS:

The desired image repetition rate is at least once
every 100 hrs. Essentially the same area can be viewed 10-20
times at image intervals of one orbital period (1.6 hrs ).
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PLANET: Venus
OBSERVABLE: Surface to Atmosphere Transfer
Family No. 7a

ANTENNA TYPE: Mechanical scan
ORBIT: Data Sheet NUmber....veeiovsorseess 37
Periapse/Apoapse Alt., (km)......... 4547454
Inclination (deg)eveensoscnvsssvcees 90
Imaging Altitude Range (km)........ 454
Imaging On-Time (min)....cveeveeees 96

IMAGE: Minimum Scan Length (km).....ee.... 600
Max. Ground Resolution (km)........ 20
Temperature Resolution (deg K)..... 5
Positional Accuracy (km)........... 50

SENSOR: Operating Frequency (GHz).v.eeeesus 7
IntEgratiOIl Time (SeC) L N N Y NN E] 0'011
F}-?-Back T}‘_me (Sec)‘ﬂ".o'ﬂ.'.’.... }‘

SUPPORT REQUIREMENTS:

Field of View (deg)..vivsveserensecesl,.7 % 67
Pointing Accuracy (deg)ieececsseees 6.3

Max. Rotation Rate (deg/sec)..s....32
Antenna SizZe (FE),iueeeverasnescceesd.B
Receiver Volume (cU in)....eeeooea« 200
Operating Power (WAttS)..eweesnos..?700
Data Rate (bits/58€C).cevrsvssncocss 230
Antenna Weight (1bs).sseevscsessses 39
Receiver Weight (I1bs).uvevvsconene. &

COMMENT S:

Complete planetary coverage requires 120 days, not
100 hrs as desired. Only two (not ten) coverages per year
are possible. An electrically-scanned antenna affords a longer
integration time, and hence better temperature resolution as
shown on next data sheet. 0rbit described by data sheet #98
permits only 60% planetary coverage once per year, but at
reduced AV.

238



PLANET: Venus
OBSERVABLE: Surface to Atmosphere Transfer
Faﬂ!ily No * 7a

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet NUmbDOTrae.cenvessstrcoenen F7
Periapse/Apoapse Alt, (km).e.oes..s 4547454
Inclination {deg)esesescscoevessess OG0
Imaging Altitude Range (km)........ 454
Imaging On«Time (Min)...cieececenes 96

IMAGE: Minimum Scan Length (Rm)eueusesness B00
Max., Ground Resolution (km)........ 20
Temperature Resolution {deg K)..... 5
Positional Accuracy €Em)..vvsecacsss B0

SENSOR: Operating Frequency (GHz).....oveese 10
Integration Time (8€C).vreseeeaenss 0,05
Fly"gaﬂk Time {SEC) LI I R IR I I G«{){){}Q

SUPPORT REQUIREMENTS:

Field of View (deg)eevsvevssrnnsess 1.7 X 67
Pointing Accuracy (degl.vivoveesesas 6.3

Max. Rotation Rate (deg/sec).......16
Antenna Size (fE)..evsossevssssvesed B
Receiver Volume (cu ind..suvsesssss 200
Operating Power {WALLES)iavassvessss 16
Pata Rate (Plts/seci.cevessscecsaes 120
Antenna Weight (Ibs)oseusissacasnse 27
Receiver Weight (I1b8).viseasvsvecens 5

CGOMMENTS:
See previous data sheet, A temperature resolution
of 2.5 deg K is achieved,
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PLANET: Mercury ]
OBSERVABLE: Surface Thermal Anomalies (regional)
Family No. ba

ANTENNA TYPE: Electrical scan
ORBIT: Data Sheet Number:....eessssasesses 129
Periapse/Apoapse Alt, (km)see.s.sss 500/500
Inclination (deg).ievarscacsseseeas 30
Imaging Altitude Range (km).usveyess 500
Imaging On-Time (min).....ee0eeee00 110

IMAGE: Minimum Scan Length (RM).,eeveeases 600
Max. Ground Resolution (km)........ 3
Temperature Resolution (deg K)..... 5
Positional Accuracy (Km)..eeoesenee 10

SENSOR: Operating Frequency (GHz)+eeveevsss L5
Integration Time (SEC)n.’aoomuootoo 0.0033
FlY*BaCk Time (SeC)llloootaomltdﬂ.ﬂ0.0002

SUPPORT REQUIREMENTS: .

Field of View (deg)eueieenscnsasass 0.23 x 60
Pointing Accuracy (deg).cseavevsses 1.1

Max. Rotation Rate (deg/sec)...cs.. 35
Antenna Size (ft).iseevsvvncesacees 21
Receiver Volume (cu in).vsciasessaes 200
Operating Power (Watts),.eesssseees 100

Data Rate (bits/sec)..i.eeevssoorss 2100
Antenna Weight (1bs) cusvssesresses, 470
Receiver Weight (1bS)....veeveeeses 2

COMMENTS:

At the required spatial resolution, the maximum avail-
able integration time is 3.3 msec while 5.8 msee is reguired to
achieve a temperature resolution of 5 deg K. Thus the temperatulie
resolution achieved is only 6.7 deg K. Images of the same area
can be achieved once per orbital period (1.9 hrs ), which is
consistent with the requirements. 100% planetary coverage can
be achieved in 30 days. Orbit data sheet #130 will provide a
poorer temperature resolution.
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PLANET: Mercury

OBSERVABLE:
Family No.

ANTENNA TYPE:
ORBIT:

IMAGE:

SENSOR:

Surface Thermal Anomalies (loeal)
15

Electrical gcan
Data Sheet Numbels..seessnsscasonss
Periapse/Apcapse ALE, (KM)euqene'sns
Inclination (deg).eessceesssvomenes
Imaging Altitude Range (KM)eussoses

Imaging On‘Tiﬁle (min) LI R B I S N N B R o‘

Minimum Scan Length (Km)esesveovss.
Max, Ground Resolution (km)..,.ce,.
Temperature Resolution (deg K).....
Positional Accuracy (km).s.veverass

Operating Frequency (GHZ) cvveeervos
Integration Time (S€C)e.csvsnossses
FlY—Back Time (Sec).“..‘.‘.‘...‘&.

139

500/500

90
500
110

100
0.2
5
2

SUPPORT REQUIREMENTS:

Field of View (deg).oesvvrcanrsnnes
Pointing Accuracy (deg)...ccovenen
Max. Rotation Rate (deg/sec).......
Antenna Size (ft).,.iceivcenrecneen
Receiver Volume (cu in)...,euessass
Operating Power (WattS).veeescssvee
Data Rate (Pits/SeC).iescesnsensens
Antenna Weight (Ibs).ieiveveprennsss
Receiver Weight (1bs8).uivveeernssnns

COMMENTS:

At 15 GHz, which provides the bes

resolution, the required antenna size is 210 ft.
size can be brought within reach of the current state-of-art
only by operating at 300 GHz, but here the amplifier noise
prevents a temperature resolution even approaching the
required 5 deg K.
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PLANET: Jupiter
OBSERVABLE: Surface Thermal Anomalies

Family No. 7a

ANTENNA TYPE:
ORBIT:

IMAGE:

SENSQOR:

Electrical scan

Data Sheet Number..seceseesvosnoses
Periapse/Apoapse Alt, (km).vesevoss
Inclination (deg).ticrvcvreracnsres
Imaging Altitude Range.(km),.......
Imaging On-Time (min)....eiveeveves

Minimum Scan Length (Km)..eeeveenes
Max, Ground Resolution (Km).....,..
Temperature Resolution (deg K).....
Positional Accuracy (Km).....eeves,

Operating Frequency (GHz)...oveveuss

Integration Time (S€C).isivevensesns.

FlY‘BaCk Time (SQC)ﬁ;-aqooacvo;htcp

162
356,750/665,059
20
356,750-575, 081
25 hrs

5000
20

2
100

SUPPORT REQUIREMENTS:

Field of View (deg)..eeveeasseseses
Pointing Accuracy (deg)....;.......
Max. Rotation Rate (deg/sec)..ivess
Antenna Size (ft)..eevesscosncsssss
Receiver Volume (cu in).svevecorces
Operating Power (wWatts).esssssasecs
Data Rate (bits/sec).seeessnccovone
Antenna Weight (Ibs)..vseverocnnnes
Recelver Weight (1b8).seececsssone.

COMMENT' S ;

At required spatial resolution, maximum available in-
tegration time is 6 msec while at least 18 msec is required,
Even at lem wavelength, which will not penetrate atmosphere,
a 200 meter antenna is required to achieve spatial resolution

‘required.
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PLANET: Jupiter
OBSERVABLE:  Atmospheric Thermal Anomalies (regional)
Family No. 2a

ANTENNA TYPE:
ORBIT: Data Sheet Number.....easessveesses L1 )
Periapse/Apoapse Alt. (km).......,.356,750/665,059
Inclination (deg)seserevscansoscesa 90 '
Imaging Altitude Range (km)........356,750-575,081
Imaging On-Time (min)......ieeeees. 25 hrs,

IMAGE: Minimum Scan Length (km)...vevs....15,000
Max. Ground Resolution (km)........ 20
Temperature Resolution (deg K)..... 2
Positional Accuracy (Km)....c......200

SENSOR: Operating Frequency (GHz) ivessqssse
Integration Time (S€C).usssssrescss
Fly"Bac}»{ Time (SBC)oseoooeeooevc»;yp

SUPPORT REQUIREMENTS:
Field of View (deg)eevseesvasssocss
Pointing Accuracy (deg).cieservraes
Max. Rotation Rate (deg/sec).......
Antenna Size (ft)..ivvceeqsanssnens
Receiver Volume (CUu iN).evsosronase
Operating Power (WattsS).eesvsseeses
Data Rate (bits/sec)ieeevicunsonses
Antenna Weight (1DS)..seiveversrven
Receiver Weight (1bs).eecvvevracana

COMMENTS:

At 13-GHz, maximum available integration time (for 20 km

ground resolution) limits temperature resolution to greater than

6 deg K. Required antenna size is 470 meters! If ground resolution
is vrelaxed to 200 km, a longer integration time is available
permitting 2 deg K resolution at 100 GHz and 6 meter antenna.
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?RECED}NG p
AGE
PANK Noy
PLANET: Mars FitMep,

OBSERVABLE: Surface Elevations
Family No. lla
RADAR TYPE: Noncoherent (shadowing)

ORBIT: Data Sheet Number........ovseevsaresss 18
Periapse/Apoapse Alt, (km)........... 969/969
Inclination {deg)..vieevsvrcaresrsens 90
Imaging Altitude Range (Km)..veevseee 969
Imaging On-Time (Min)...cvievvansenss 72

IMAGE: Minimum S‘ﬂath Width (km) LR I N R B B N I B B 600
Max, Ground Resolution (km)....evee.. 20 (0.9 range)
Positional Accuracy (km).......... vee 20

RADAR: Operating Wavelength (cm)..eeiesvenes 1
Depression Angle (deg)....cevrecreee. 45
Compressed Pulse Width (usec)........ 2.1
Pulse Repetition Freq. (/sec)........- 250
No. of Integrated PulsesS....cvevvvees O
Beamwidth Travel Time (sec)esveavsses 5.1

SUPPORT REQUIREMENTS:
Field of View (deg)..v.ciaesessseessse 0.6 x 14
Antenna Shape (ft).s.eevsvcesscenesss 3.2 X 0,16
Pointing Accuracy (degl.....svsvee... 0.81
Max. Roll/Yaw Rate (deg/sec)......... 600/25
Operating Power (wabisS)....sesseesas.. 3300
Data Rate (bits/sec)......... veesaeass. 1800
Radar Volume (cu, ft.)e.veeverenneess 12
Antenna Weight (1bs)...vivveneeanenae &
Radar Weight (I1bsS)..veviverrieeenness 190

COMMENTS :

6 pulses must be used to keep the peak transmitted
power less than 4 megawatts per pulse: See next data sheet
for same experiment with 7 em wavelength. Orbit data sheets
#19 (Family No. 11b) or orbit data_ sheet #20 (Family No. 1le)
would increase support requirements without increasing measure-
ment achievement.
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PLANET: Mars

OBSERVABLE: Surface Elevations
?amily No. lla

RADAR TYPE: Noncoherent (shadowing)

ORBIT: Data Sheet Number......veeeevessneae. 18
Periapse/Apoapse Alt, (km)........... 969/969
Inclination (deg)..,uvecevevenrnness. 90
Imaging Altitude Range (km).......... 969
Imaging On-Time (min)......eeevivenes 72

IMAGE: Minimum Swath Width (km).vseevivsseas 600
Max. Ground Resolution (km).......... 20 (0.9 range)
Pogitional Accuracy (Km)...eeveneves. 20

RADAR: Operating Wavelength -(em)..veieeesaes 7
Depression Angle (deg)....eovvuvevess 45
Compressed Pulse Width (usec)........ 3.8
Pulse Repetition Freq. (/sec)........ 0.20
No. of Integrated PulsesS....vveevese. 1
Beanmwidth Travel Time (Ssec)eveevvev.. S.1

SUPPORT REQUIREMENTS:
Fileld of View (deg)iiveversvnsenesnes 0.6/14
Antenna Shape (ft)......cvevveeenn... 28 x 1.1
Pointing Accuracy (deg).....,evvv2... 0,81
Max. Roll/Yaw Rate (deg/sec)......... 1200/50
Operating Power (watts).......e.s.... 110
Data Rate (bits/sec).....vevunvsnee.. 970
Radar Volume (cu. ft.).v.vweseevnseas 8.5
Antenna Weight (1bs)...vivsvenenvass. 32
Radar Weight (I1bs).....cvvvnveneese.. 140

COMMENTS 2
See previous data sheet.
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PLANET: Mars

OBSERVARLE: Surface Elevations
Family No. 4a

RADAR TYPE: Noncoherent (one-sided steréo)

ORBIT: Data Sheet Number.......eoevessnosnns 7
Periapse/Apoapse Alt, (km)..........., 994/994
Inelination (deg)see.veeessrsssncasss 90
Imaging Altitude Range (km).......... 994
Imaging -On-Time (MIN).v.iveveseovoneas 73.2

IMAGE: Minimum Swath Width (km)............. 600
Max. Ground Resolution (km)..........20 (0.2 range)
Positional Accuracy (Km)...svereeseos 20

RADAR: Operating Wavelength (CmYsevevvooeeas l
Depression Angle (deE)...vvreecvnesas &3
Compressed Pulse Width (usee)........l.1
Pulse Repetition Freq. (/se¢)........250
No. of Integrated Pulses.............1000
Beamwidth Travel Time (8€C)e.csesessesdel

SUPPORT REQUIREMENTS:
Field of View (deg)iveeevseverenenass 0,58 x 14
Antenna Shape (ft),..................431 % 0.17
Pointing Accuracy (deg).....ccvuueus 0,77
Max. Roll/Yaw Rate (deg/sec)}.........34,/1.4
-Operating Power (Watts).oeusseranssess 120,000
Data Rate (bits/sec)....vieiernneasass 3400
Radar Volume (cu. fEt.)eessersssssaeesll
Antenna Weight (IbS).uiiveucianvrnnnsidy
Radar Weight (1bS)..i.eeevevseensesnes170

COMMENTS:

Although a2 large no. of integrated pulse keeps
the peak transmitted power below 4 megawatts (in fact,
1 megawatt here) per pulse, it also increases the average
power and hence the power requirement. See next data
sheet for same experiment a 7 cm Wwavelength.
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PLANET: Mars

OBSERVABLE: Surface Elevations
Family No. 4a

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet Number.......veoeveeveoces 7
Periapse/Apoapse Alt, (Km).......0... 994/994
Inclination (deg)....vcvevevennraneas 90
Imaging Altitude Range (Km).v.ae.ssa. 994
Imaging On-Time (@min)...veevevoreress 73.2

IMAGE: Minimum Swath Width (km)...vvevvees.s 600
Max. Ground Resclution (km).......... 20 (0.2 range)
Positional Accuracy (Km)..eeveeuesnss 20

RADAR: Operating Wavelength (cm).ssveeseaees 7
Depression Angle (deg)....cevvuunveae. &5
Compressed Pulse Width (usec)........ 1.1
Pulse Repetition Ffeq. (/see).eiuos.. 0.19
No. of Integrated PulsSeS......eeesess l
Beamwidth Travel Time (S€C)ie.uoseces. De2

SUPPORT REQUIREMENTS: -
Field of View (deg).vevsverenenseses.0.58 x 14
Antenna Shape (ft)..veevveoesssneee..29 x 1.2
Pointing Accuracy (deg)..eeveeveees.s 0.77
Max, Roll/Yaw Rate (deg/sec).se......1100/49
Operating Power (WattsS).......oeeee... 140
Data Rate (bits/88C)...rerersncnees.s 3400
Radar Volume (cu. fE.)...ieoevsasean.a 1l
Antenna Weight (I1bs)...svivevevceeess. 33
Radar Weight (1bs)...vveecscrsanveas.. 180

COMMENTS :

Orbit data sheet # 8 (Family No. 4b) or orbit
data sheet # 9 (Family No. 4c) would lead to increased support
requirements without increasing measurement achievement. See
next data sheet.
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PLANET: Mars

OBSERVABLE: Surface Elevations
Family No. 1lle

RADAR TYPE: Noncoherent (one-sided éterao)

ORBIT: Data Sheet Number...,....veeveervsase 20
Periapse/Apoapse Alt. (km)....cou0e.. 425/6995
Inclination (deg).....cvevsnvevesssses 90
Imaging Altitude Range (Km)..sceveaess 425
Imaging On-Time (min)...oveeaevsecees 0,25

IMAGE: Minim‘l]m St"ath Width (km) LR BN I R BE K N N NN 600
Max. Ground Resolution (km}.......... 20 (0.6 range)
Positional Accuracy (km)...oeveceesns 20

RADAR: Operating Wavelength (Cm)e.vevesvenns 7
Depression Angle (deg)...evevessseess 35
Compressed Pulse Width (usec)........ 1.2
Pulse Repetition Freq. {(/sec)........ 0.41
No. of Integrated PulsSeS....sceveeses L
Beamwidth Travel Time (S5€C)eseercsses 2.5

SUPPORT REQUIREMENTS:

Field of View (deg)e.veeevrsesosrveass Ll x 39
Antenna Shape (fL).v.iveaavssvennenss 14 X 0,43
Pointing Accuracy (deg)...svessieesss 1.7

Max. Roll/Yaw Rate (deg/seé)........; 6400/190
Operating Power (WattsS)....vueeseeaas 270

Data Rate (Pits/sec)..ivenvenrvacaness 53200
Radar Volume (cu. fL.)ieisvavoersasas 12
Antenna Welight (I1b8)...eciersrsnsasasss B

Radar Weight (IbS)...vccevrercernssas 200

COMMENTS:

This experiment acquires imagery only at periapse,
thus 120 days are required to complete 70% planetary coverage.
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PLANET: Mars

OBSERVABLE: Layering
Family No. 31

RADAR TYPE: Synthetic Aperture
ORBIT: Data Sheet Number...,.ccveevesresnsens 43

Periapse/Apoapse Alt. (km)........... 340/33,809
I’R‘Cli}f}.&ti{}l’l (dEg)aoooaoootpu-0#00"‘* 90
Imaging Altitude Range (km).......... 340/370

Imaging On-Time (min)...... terecsssns 9.6

ImGE: Minim‘m Swath Width (km) -9 % 8 8% 9 e RN 0‘5
Max. Ground Resolution (km).......... 00,0003
Positional Accuracy (k) ..vvesvssesss 0.02

RADAR: Operating Wavelength (cm)....vevevees 1
Depression Angle (deg)...veenvecevsse 40
Compressed Pulse Width (usec).eeee... 0,0017
Pulse Repetition Freq. (/sec)........ 100,000
No. of Integrated PulseS.,...,.s...... 300,000
Beamwidth Travel Time (sec)..vevseess 3

SUPPORT REQUIREMENTS:
Field of View (deg)ercivsnsssresesess L.2/.026
Antenna Shape (ft)...ecesevrencaseaas 2/92
Pointing Accuracy (deg)..evessessesss 0.002
Max. Roll/Yaw Rate (deg/sec)..e...... 0.009/0.%
Operating Power (WatlsS)....ssveeessa, 74000
Data Rate (bits/sec)..iesevienessede.990,000,000
Radar Volume (cu, ft.)...esvevsnvenoas 10
Antenna Weight (Ibs).......covvevene. 180
Radar Weight (1b8)..veeeverenconneaas 160

COMMENTS ¢
The power requirement cannot be reduced much by

increasing the wavelength because the antenna size would
be constrained by the state-of-art, '
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PLANET: Mars

OBSERVABLE: Contacts (regional)
Family No. 1lla

RADAR TYPE: Noncoherent

ORBIT: Data Sheet Number........... I .
Periapse/Apoapse Alt, (km)........... 969/969
Inclination (deg)...vvvevuen.. teeeaea 90
Imaging Altitude Range (km).....:.... 969
Imaging On-Time (min)................ 72

IMAGE: Minimum Swath Width (km)....ecevevues 600
Max. Ground Resolution (km).......... 3
Positional Accuracy (km).....eecevves 10

RADAR: Operating Wavelength (cm)...eveveeees 1
Depression Angle (deg)...... vesssesss 45
Compressed Pulse Width (usec)........ 2.1

Pulse Repetition Freq. (/se¢)........ 250
No. of Integrated Pulses............, 150
Beamwidth Travel Time (Sec)...eveeeee 77

SUPPORT REQUIREMENTS: .
Field of View (deg)....... crsesreress 0.089/14
Antenna Shape (ft)..........000...... 18/0.1
Pointing Accuracy (deg).....ee0vves.. 0.4

Max. Roll/Yaw Rate (deg/sec)......... 24/0.15

Operating Power (watts)........ ceeee. 26,000

Data Rate (bits/sec)..i.ivveeienneeena. 12,000

Radar Volume (cu. FE.).ivvvineerveens 7.7

Antemna Weight (I1bsS)....vevvevennnnns 4.4

Radar Weight (I1bS).vereverenenn. cee.. 120
COMMENTS :

‘By increasing the wavelength, the power requirement
may be reduced at expense of antenna size. m can also be
decreased. See next data sheet.
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PLANET: Mars

OBSERVABLE: Contacts (regional)

Family No. 1lla

RADAR TYPE: Noncoherent

ORBIT:

IMAGE :

RADAR:

Data Sheet Number.........ve.e0vvve.c. 18
Periapse/Apoapse Alt., (km)........... 969/969
Inclination (deg)....cevvnvrennnneras 90
Imaging Altitude Range (km).......... 969
Imaging On~Time (min)........cv0evoe. 72

Minimwn Swath Width (km) L BE B NN I N N BN B NS B B 600
Max. Ground Resolution (km).....r.v.. 3
Positional Accuracy (Km)..v.veereorees 10

Operating Wavelength (m)..vevvevnees 7
Depression Angle (deg).veeerevsecanee 45
Compressed Pulse Width (usec)....v... 13
Pulse Repetition Freq. (/se¢)........1.3
No. of Integrated PulseS....veeereassd
Beamwidth Travel Time (sec)u.vvvveses 77

SUPPORT

REQUIREMENTS :

Field of View {(deg)..vvvvsvnnssene...0.080/14
Antenna Shape (fE).......c00vu0v.....180/1.1
Pointing Accuracy (deg)...vevveees...0.4

Max. Roll/Yaw Rate (deg/sec).........1700/11
Operating Power (watts)..............100
Data Rate (bits/5eC).viervuenvecesaaa 1900
Radar Volume (cu. ft.).v.vuiwvosren...3.0
Antenna Weight (I1bs).......v00vev....210
Radar Weight (lbs)........ D < .

COMMENTS :
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PLANET: Mars

OBSERVABLE: (Contacts (loecal)
Family No., 23

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet Number......e.vvvvsvcesses 35
Periapse/Apoapse Alt, (km)........... 340/33809
Inclination (deg).ueveerssceecrnoncnae 90
Imaging Altitude Range (km).......... 340/370
Imaging On-Time (Min)....ceveveeeeses 9.6

IMAGE: Minimum Swath Width (km).......... ... 100
Max, Ground Resolution (km)..... crees 0.2
Positional Accuracy (km)...... sesssas 2

RADAR: Operating Wavelength (em).....eeevoss 7
Depression Angle (deg)...vseassvovsas 40
Compressed Pulse Width {(UseC).iveevess 1
Pulse Repetition Freq. (/sec)........ 1000
No. of Integrated PulseS......seevee. 30
Beamwidth Travel Time (Ss€C)iivseesses 0,35

SUPPORT REQUIREMENTS:

Field of View (deg)isiesevvevncesnses 0.25/6.7
Antenna Shape (Ft)...evseeeeeseanenss 06/2.5
Pointing Accuracy (deg).vesessscrvess +15

Max. Roll/Yaw Rate (deg/sec)......... 220/8.4
Operating Power (Watts).....oveevseeo L30
Data Rate (bits/sec).ivivsevesinceesas 170,000
Radar Volume (CU. FE.)uvueennnoneaees 22
Antenna Weight (1bs).vvveeesvonansan. 160

R&é&rweig}lt (EBS}«‘--ocaqv--«¢..u..; 6?

COMMENTS ¢
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?LANE’.{' M Ears
OBSERVABLE: Contacts (detailed)
Family No. 31

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet Number......vciveciivecnnens 43
Periapse/Apoapse Alt., (km)........... 340/33809
Inclination (deg)..vveversarvossarsss 20
Imaging Altitude Range (km):......... 340-370
Imaging On-Time (MiIn).....vececeeesse 9.6

IMAGE: Minjmm Swath Width (km)uctouoccoo¢oa 0‘5
Max. Ground Resolutiom (km).......... 0.005
Positional Accuracy (Km)....veveesss. 0.02

RADAR: Operating Wavelength (cm).evevevnnaos 7
Depression Angle (deg).vevvrvsvsonnss 40
Compressed Pulse Width (usec)........ 0.028
Pulse Repetition Freq. (/se¢)........ 100,000
No. of Integrated PulseS............. 200,000
Beamwidth Travel Time (8€C)i.veeeso.. 2.1

SUPPORT REQUIREMENTS :
Field of View (deg)eescevsescscossess 0.83/.5
Antenna Shape (FE)..veeereseeesansnss 20/33
Pointing Accuracy (deg)...eesvesnss.. 0.002
Max. Roll/Yaw Rate (deg/sec)......... 0.25/0.42
Operating Power (wattsS)........c..... 1300
Data Rate (bits/SeC)sveeencsesereasa.d?,000,000
Radar Volume {cu. FE.)uviveosnooraass 349
Antemna Weight (I1bs)..ivievrcvveracas 650
Radar Weight (I1bs)ev.veeveecvseerases 63

COMMENTS :
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http:0.25/0.42

PLANET: Mars

OBSERVABLE: Structure of Features (regional)

Family No. 4a

RADAR TYPE: Noncobherent (one-sided stereo)

ORBIT:

IMAGE:

RADAR:

Data Sheet Number......veeesveveaneis 7
Periapse/Apoapse Alt. (km)........... 994/994
Inclination {(deg).veessessnscesacsssss Q0
Imaging Altitude Range (km).......... 994
Imaging On-Time (Min)...,vivveveacese 73.2

Minimum Swath Width - (km)..cvieeeeenes 600

Max. Ground Resolution (km).......... 3 (0.7 range)

Positional Accuracy (kmy.ecevisveesaes 10

Operating Wavelength (cm)..siieseenes 1
Depression Angle (deg)..cecnivsceress 45
Compressed Pulse Width (usec)....ev.. 2.1
Pulse Repetition Freq. (/sec)........ 250
No. of Integrated PulseS......ee.0v.. 150
Beamwidth Travel Time (sec).......... .78

SUPPORT

REQUIREMENTS:

Field of View (deg).vveeeescsssanssas 0.086/14
Antenna Shape (Ft)ev.evvvscnsvessness 277.17
Pointing Accuracy (deg)...cvceeviasee 0.4

Max. Roll/Yaw Rate (deg/sec)......... 23/0.14
Operating Power (Watts)....evseesease 24000
Data Rate (bits/sec)......... ceaana .. 12000
Radar Volume {cu, fE.)uierivrvresness 7.6
Antenna Weight (Ibs)..vvevevioveansss

Radar Welght (1bS)..vieeesvoransneass 120

COMMENTS:

By increasing wavelength, power requirement may

be reduced at expense of antenna weight and size.
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PLANET: Mars

OBSERVABLE: Structure of Festures (regional)
Family No, 4a

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet Number.,.....e.evavvveeensa 7
Periapse/Apoapse Alt, (Km)........... 994/994
Inclination (deg).vesecesessnsrvsaass 90
Imaging Altitude Range (km).......... 994
Imaging On-Time (MinN).i.cvsnervvesens 73.2

IMAGE: Minimum Swath Width (Km)............. 600
M&X. Ground RESCJ].utiOIl (IC['D.)‘- L R N I A ) 3 (0‘7 range)
POSitional ACCUT."&CY (m) L I I AN SR 10

RADAR: Operating Wavelength (Cm)....cvivveees 7
Depression Angle (deg)....vevecnsense 45
Compressed Pulse Width (usec)...v.... 3.3
Pulse Repetition Freq. (/sec)........ 1.3
No. of Integrated PulseS....esreveve. 1
Beamwidth Travel Time (seC).i.iveveees. 0.78

SUPPORT REQUIREMENTS:
Field of View (deg).vvevsesrsservsaes 0.086/14
Antenna Shape (fE)u.uivesvonsnsesoesss 190/1.2
Pointing Accuracy (deg)..eviseoreesss 04
Max. Roll/Yaw Rate {(deg/sec)......... 1100/7
Operating Power (wWallCs)....eevevreees 110
Data Rate (bits/sec). .o riveennnnn . 7500
Radar Volume {cu. £ft.).iuvcvrnnnneeeas B4
Antenna Weight (1bS).c.vrevenneennses 230
Radar Weight (IbsS).ssvesvessnnvnaesss 100

COMMENTS ¢
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PLANET: Mars
OBSERVABLE: Strueture of Features (local)
Family No. 17

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet NUMDET......veeervveenveves 28
Periapse/Apoapse Alt. (km).....e0000. 340/33809
Inclination (deg)...... sesssresssrsas 90
Imaging Altitude Range (km).......... 340-370
Imaging On-Time (MIN)...svsvvcveonees 9.6

IMAGE: Minimum Swath Width (km)...vevueoss.. 100
Max. Ground Resolution (km).....e.... 0.2 (0.02 range)
Positional Accuracy (Km)....vevseeeee 2

RADAR: Operating Wavelength (cm)...eeevveses 7
Depression Angle (deg)..voeevanseerss 43
Compressed Pulse Width (use¢)........ 0.12
Pulse Repetition Freq. (/sec)......., 1000
No. of Integrated PulseS......vieo.s. 30
RBeamwidth Travel Time (se¢).v.evev.... 0.35

SUPPORT REQUIREMENTS:
Field of View (deg)eeeevrveoresveerss 25/6.7
Antenna Shape (FE).veeeeevoseoconnsss 06/2.5
Pointing Accuracy (eg)...ereesseess. 0e2
Max. Roll/Yaw Rate (deg/sec)......... 220/8.4
Operating Power (WALES)....eveseessee 370
Data Rate (Dits8/SeC)ee.eeveresnreecsas +:300,000
Radar Volume {cu. ft.)us.sveesnvescas 2.6
Antenna Weight (Ibs).......vcvvee.... 160
Radar Weight (1bs)....vveuvvscecessss L50

COMMENTS :
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PLANET: Mars

OBSERVABLE: Structure of Features (detalled)
Family No. 26

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet NUmMber......vvivnsneensrss 38
Periapse/Apoapse Alt. (km)........... 340/33809
Inclination (deg)..veecverrnncnsennss 90
Imaging Altitude Range (km)...... ... 340/370
Imaging On-Time (Min).....cvese0eeuse 9.6

IMAGE: Minimum Swath Width (km).....eess0u.. 0.5
Max. Ground Resolution (km),......... 0.005 (0.00003 range)
Positional Accuracy (km).e.iesesrenses 02

0.4

40

0.00016

100, 000

6000

0.07

RADAR: Operating Wavelength (cm)..... ssenans
Depression Angle (deg)...vvvruceneans
Compressed Pulse Width (usec).vecon..
Pulse Repetition Freq. (/sec)...ven..
No. of Integrated PulsSeS...eevvecease
Beamwidth Travel Time (sec)..........

SUPPORT REQUIREMENTS:
Field of View {(deg)s.cievesvcnveessss 0.029/0,014
Antenna Shape (FE)u.uviesvevsseonss.. 33/16
Pointing Accuracy (deg)..cevsevesesse 0.00L3
Max. Roll/Yaw Rate (deg/sec)....evs.. 0.247.48
Operating Power (Watts)....eeeeewsse. 2600
Data Rate (bits/sec).....eevevsoeren. 8.8 x 107 |
Radar Volume (cu., ft,)vevevennnroanaa 7.9
Antenna Weight {(Ibs)....cvuv.. ceeevae 540

Radar Weight (1bs)............00n0... 130

COMMENTS :
A short wavelength is required to maintain a

pulse width-bandwidth product of unity,.
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http:0.24/.48

PLANET: Mars

OBSERVABLE: Surface Topography (regional)
Family No. 4a

RADAR TYPE: Noncoherent {one-sided stereo)

ORBIT: Data Sheet Number........ceocovsessnee 7
Periapse/Apoapse Alt. (km)........... 994/994
Inclination (deg)....ecvvieceevsnsees 90
ITmaging Altitude Range (km)....eov... 994
Imaging On~Time (min)....cveevransses 73.2

IMAGE: Minimum Swath Width (Km)............. 600
Max. Ground Resolution (km).......... 3 (0.2 range)
Positional Accuracy (Ki)...ceeeeasveas 3

RADAR: Operating Wavelength (cm)...cevevnses +
Depression Angle (deg)..eeeoveceosnss 45
Compressed Pulse Width (usec)........ 1.1
Pulse Repetition Freq. (/sec)........ 275
No. of Integrated PulseS............. 200
Beamwidth Travel Time (S€C)eisveev..., 0.78

SUPPORT REQUIREMENTS:

Field of View (deg)seecssecsverenassrs 0.086/14
Antenna Shape (ft)........... vensenes 277.17
Pointing Accufacy (deg)vvveennreanaes 11

Max. Roll/Yaw Rate (deg/sec)......... 19/.12
Operating Power (watts).....sveeese.. 53,000
Data Rate (Pits/sec).iivecessinserses 22,000
Radar Volume (cu. ft.)eeiesevesvansas 9.1
Antenna Weight (Ibs)... vsievvvnnneees 4.7
Radar Weight (Ibs).veeevveeenssaeanss 150

COMMENTS &
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PLANET: Mars

OBSERVABLE: Surface Topography (regional)
Family No. 4a

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet Number......v.vvsasesseesne 7
Periapse/Apoapse Alt, (km).......v-.. 9,94/9.94
Inclination {(deg)..veeisrevearevieess OO
Imaging Altitude Range (Km)...s..u.0s 9,94
Imaging On«Time (min).......covvvvee. 73,2

TMAGE: Minimum Swath Width (km).......c..... 600
Max. Ground Resolution (km).......... 3 (0.2 range)
Positional Accuracy (km)....vveeeeses 3

RADAR: Operating Wavelength (cm)...cvvvrvees 7
Depression Angle (deg)..vveccraerenas 45
Compressed Pulse Width (usec)........ 1.1
Pulse Repetition Freq. (/sec)........ 1.3
No. of Integrated PULSES.erenenncnane 1
Beamwidth Travel Time (sec)eveee.e... 0,78

SUPPORT REQUIREMENTS: .
Field of View (deg)viviversnacensasss 0.086/14
Antenna Shape (ft).......cvevnsenesa, 190/1.2
Pointing Accuracy (deg)l..esecsavaeess o1
Max. Roll/Yaw Rate {(deg/sec).........17/.11
Operating Power (Wabts)....eesuwrees.. 140
Data Rate (bits/sec)....evvervresves.. 22,000
Radar Volume (cu., ft.)eiveeeveensenss 9.1
Antenna Weight (Ibs)...veveeesseaseas 230
Radar Weight (Ibs)..ccvverenrncenes.s 150

COMMENTS ¢
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http:9.94/9.94

PLANET: Mars
OBSERVABLE: Surface Topography (local)
Family No. 17

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet Number.....isveeeenssensss 28
Periapse/Apoapse Alt. (km)........... 340/33809
Inclination (deg)....vvecvsessrssasss 90
Tmaging Altitude Range (Km)......e.s. 340-370
Imaging On~Time (Min)...veseevsvrcses 9,6

II'{AGE: Minimlﬁn Swath Width (kﬂl) LI S N N A SR ] 100
MaX; Ground Resolution (I{Iﬂ) LI R N BT 0.2 (0.01 range)
Positional Accuracy (km)....eevrevons .2

RADAR: Operating Wavelength (cm)....,..... we 7
Depression Angle (deg).vcveveencesaee 40
Compressed Pulse Width (usec)........ 0.058
Pulse Repetition Freq. (/sec)........ 1000
No. of Integrated PulseS...vveeeneess 30
Beamwidth Travel Time (s€C)veveseevss .55

SUPPORT REQUIREMENTS:

Field of View (deg)eeeessseenseccnnse +25/6.7
Antenna Shape (ft).......... teeeeee.. 66/2.5
Pointing Accuracy (deg)..evsvevceaass 0,015
Max. Roll/Yaw Rate (deg/sec).see..... 220/8.4
Operating Power (Watfs)....eveesieee. 040
Data Rate (DitS/SEC)....eveesesesnses 3.1x10°
Radar Volume (cu, FE.)veuvssnoeenaeas 11
Antenna Weight (IbS)eeveeseesvesasrse 160
Radar Weight (1bs)...... ceeensersaaas 180

COMMENTS ¢



PLANET: Mars

OBSERVABLE: Surface Topography (detailed)

Family No. 26

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet Number........ vrrnsssenens 38
Periapse/Apoapse Alt, (km)........... 340/33809
Inclination (deg)....evsecsnsssssanss 90 .
Imaging Altitude Range (km}.......... 340/370
Imaging On-Time (min)...veesevwscenss 9,6

IMAGE: Minimum Swath Width (Km)..e.eveeeenes .5
Max. Ground Resolution (km).......... .05 (0,00003 range)
Positional Accuracy (km)......cce0u.. 0,005

RADAR: Operating Wavelength (Cm)..ceeveceeves &
Depression Angle (deg)..vivvevcareess 40
Compressed Pulse Width (usec)........ 0.00016
Pulse Repetition Freq. (/sec)........ 100,000
No. of Integrated PulseS.......v.es.. 6000
Beamwidth Travel Time (sec).....v.... 0.073

SUPPORT REQUIREMENTIS:
Field of View (deg).v.vevivvcvecenses .029/.014
Antenna Shape (ft)...vceevanseereess. 33/16
Pointing Accuracy {(deg)....cvvvevvnree 3.3x 107
Max., Roll/Yaw Rate (deg/sec)......... .24/.48
Operating Power (Watts)....c..o.e0... 2600
Data Rate (bits/sec)....vveviversn... 8.8 x 109
Radar Volume (cu. fL.)u'vieeeaonrasss 7.9
Antenna Weight (Ibs)...cvvvevennns.., 540
Radar Weight (I1BS)..eeuesreseescnnnas 130

COMMENTS ;
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PLANET: Mars

OBSERVABIE: Surface Appearance (regional)
Family No. 1la

RADAR TYPE: Noncoherent

ORBIT: Data Sheet Number......evveeeeseseses 18
Periapse/Apoapse Alt, (km)........... 969/969
Inclination (deg).iveeesvrereovsnenss 90
Imaging Altitude Range (km).......... 969
Imaging On-Time (MIn)...c.eevvernsees 72

IMAGE: Minimum Swath Width (km)........l...; 600
Max. Ground Resolution (km)......v0.. 3
Positional Accuracy (Rm)...sessessses 10

RADAR: Operating Wavelength (cm)...eeevesees 1
Depression Angle (deg)..iveenvessvase 45
Compressed Pulse Width (usec)ieesee.e 2,1
Pulse Repetition Freq. (/sec)........, 250
No. of Integrated PulseS....cessevae. 150
Reamwidth Travel Time (S€C)euveeeress 77

SUPPORT REQUIREMENTS:

Field of View (deg)..... vressseeseass 0,089/14
Antenna Shape (ft)......... teveseses. 187,11
Pointing Accuracy (deg)....covvvurne. .37
Max. Roll/Yaw Rate {deg/sec)...e.oe.. 24/.15
Operating Power (Watts)....eseesvsea. 26,000
Data Rate (bits/sec)...iveeeveaeresss 12,000
Radar Volume {cu., ft.)...cviinnennees 7.7
Antenna Weight (I1bS).c.eiiveressveress 44
Radar Weight (Ib8).ecvervevereseenass 120

COMMENTS :
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PLANET; Mars
OBSERVABLE; Surface Appearance (regional)
Family No. 1l a

RADAR TYPE;: Noncoherent

ORBIT: Data Sheet Number,........veveveeeees 18
Periapse/Apoapse Alt, (km)........... 969/969
Inclination (deg)..svvvveenceceressas 20
Imaging Altitude Range (km).,........ 969
Imaging On-Time (min)......evvevonaos 72

IMAGE: Minimum Swath Width (km)...evsveeess.. 600
Max. Ground Resolution (km).ev.oveet.oe 3
Positional Accuracy (Km)....eivevesesee LO

RADAR: Operating Wavelength (em).....euevues 7
Depression Angle (deg)...vvevveveas.s 45
Compressed Pulse Width (usec)........ 13
Pulse Repetition ¥req. (/sec)........ 1.3
No. of Integrated Pulses............. 1
Beamwidth Travel Time (S5€C)uv.ieveeees 0.77

SUPPORT REQUIREMENTS:
Field of View (deg)e.ceiivvavsaeresss 0.089/14
Antenna Shape (ftf)....eicvesesasesss, 180/1.1
Pointing Accuracy (deg)..vveersennsnss «37
Max. Roll/Yaw Rate (deg/sec).........19/.12
Operating Power (watts).............. 100
Data Rate (bits/sec)....vvevnnenaass. 1900
Radar Volume {(cu. ft.)....;.....;....3
Antenna Weight (1bs)..vvivnnevnnensa. 210
Radar Weight (I1bS).eieevnvrrveoencees 48

COMMENTS :
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PLANET: Venus
OBSERVABLE: Surface Elevations
Family No., 6 a

RADAR TYPE: Noncoherent {(one-sided stereo)

ORBIT: Data Sheet Number.,....vceeenatvanses 95
Periapse/Apoapse Alt, (Km).eeseseeso. 454/454
Inclination (deg)..ivesvvernsesesasass 90
Imaging Altitude Range (km).......... 454
Imaging On-Time (min)...cevesnvvesess 97

IMAGE: Minimum Swath Width (km)....eevessess 1000
Max. Ground Resolution (km).......... 20
POSitiOhal Accuracy (km) AR R RN 20

RADAR: Operating Wavelength (CT) e s s erennnee 3
Depression Angle (deg).veevaccsscrese 25
Compressed Pulse Width (use¢)..evve.. 3,1
Pulse Repetition Freq., (/se¢)........ 100
No. of Integrated PulseS....ees4..... 100
Beamwidth Travel Time (S€C)levseessse. 1

SUPPORT REQUIREMENTS:
Field of View (deg)evvveeesvessesnees 0.72/35
Antenna Shape (ft)i.eevecsvsereeneees 3.8/19.9
Pointing Accuracy (deg)..evsvvrsnares 1.2
Max. Roll/Yaw Rate (deg/sec)....l....BS/.?Z
Operating Power (Watts)...veeevesssas 13 X 108
Data Rate (bits/sec).svveeeercenceess 9500
Radar Volume (cu. ft.)....... crseness 14
Antenna Weight {(Ibs8)...eoivievrenreas D
Radar Weight (Ibs).e.iecienenecnennnaa. 230

GOMMENTS ¢
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PLANET: Venus

OBSERVABLE: Surface Elevations

Family No, 6a

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet Number........eevesvseeees 35
Periapse/Apoapse Alt., (km)......ce0.. &54/454
Inclination (deg).cvecervevecesvensase 90
Imaging Altitude Range (km).......... 454
Imaging On-Time (min)........oevunn.. . 97

IMAGE:; Minimum Swath Width (km)....ie0veess. 1000
Max, Ground Resolution (km).......... 20 (0.9 range)
Positional Accuracy (km)........o00.0 20,

RADAR: Operating Wavelength (em).....e000... 10
Depression Angle (deg)..vevevennesnne 25
Compressed Pulse Width (usec)........ 3.1
Pulse Repetition Freq. (/sec)........ 1
No. of Integrated Pulses.,.......vv.. b
Beamwidth Travel Time (sec)..vovev... L.O

SUPPORT REQUIREMENTS:

Field of View (deg)eevesrvinvsvveneess 0,72/35
Antenna Shape (FE).iuvivsrersensnsses 33/.66
Pointing Accuracy (deg).ceonseveassss L2
Max. Roll/Yaw Rate (deg/sec).........3000/80
Operating Power (WattsS).....isveesres 540
Data Rate (bits/sec)....s.evevenrana. 9500
Radar Volume (cu, Ft.)euvevereoennons 12
Antenna Weight (Ibs)...vvvvvenvansnss 22
Radar Weight (Ibs)..uvierissreerseass 190

COMMENTS
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PLANET: Venus
OBSERVABLE: Layering
Family No. 19

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet NUmbeTeuvseciovssioservenes 114
Periapse/Apoapse ALt., (km)...coveveees 4541454
Inclination (deg)..seesoensscnncssese 90
Imaging Altitude Range (KM).veessives 454
Imaging On-Time (MIN).v.evvevvensesss 97

IMAGE: Minimum S\Tath Width (k-m)o--nottiucnbc 0.5
Max, Ground Resolution (km)....eeee.. 0.0003
Positional Accuracy {(Km)...cveevvees. .02

RADAR: . Operating Wavelength (cm)...vveveveees 3
Depression Angle (deg).ceevsoveessnes 25
Compressed Pulse Width (usec)........ 00,0019
Pulse Repetition Freq, (/sec)........ 100,000

' No. of Integrated PULSeS............. 2,000,000
Beamwidth Travel Time (SeC).vveveess. 23

SUPPORT REQUIREMENTS:
Field of View (deg)ivveernrvensieessse 6.1/.072
Antenna Shape (fE).iuvvveecrorocnvonss 1.2/99
Pointing Accuracy (deg)....eeeev..... 0.00045
Max. Roll/Yaw Rate (deg/sec)......... .0036/.31
Operating Power (Watts).....eevveeree 3.6 % 108

Data Rate (bits/sec)........ veesrasne 8.7 % 108

Radar Volume {(cu., FE.)uveininnnervenns 22

Anterna Weight (1lbs)..... resesessncas 110

Radar Weight (1bs)...... . 350
COMMENTS:

The operating power can be reduced at the expense
of antanna weight., See next data sheet.
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PLANET: Venus

OBSERVABLE: Layering

Family No. 19

RADAR TYPE: Synthetic Aperture

ORBIT:

IMAGE:

RADAR:

Data Sheet NUmMbET..coocoaccoosesss LIF
Periapse/Apoapse Alt. (Km)..o.o.. &54/454
Inclination (deg).cocsecssossaoon 90
Imaging Altitude Range (km)...... 454
Imaging Gn—Tima.(min);.......aeao 97

Minimum Swath Width (km)...eevveo o3
Max. Ground Resolution (km)...... 0.0003
Positional Accuracy (Km).asososeo »02

Operating Wavelength (cm)..,eees0 3
Depression Angle (deg)..vsvensscs 25
Compressed Pulse Width (usec).... 0,0019
Pulse Repetition Freq. (/sec).... 35,000
No. of Integrated Pulses,........ 600,000
Beamwidth Travel Time (sec)..vees 17

SUPPORT

REQUIREMENTS :

Field of View (deg)cececcrnsnness 3,5/.072
Antenna Shape (ft)iecescracrsscce 2,5/330
Pointing Accuracy (deg)esesesesses 0,00045

Max. Roll/Yaw Rate (deg/sec)..... ,00042/.5
Operating Power (WattsS)..essesvee 9.4 x 1@4
Data Rate (bitS/Sec}e--aancac'aaoo 3.5 x 108

Radar Volume (CU.£C.)eeevnsvacees 15
Atltenna Weight (l‘bs).o....’.....o 810
Radar WEight (1]33)-.'---5'-00‘-.-240

5

COMMENTS:
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PLANET:

Venus

OBSERVABLE: Contacts (regional)

Family

NO * ‘sa

RADAR TYPE: Noncoherent

ORBIT:

IMAGE:

RADAR :

Data Sheet Number.,
Periaﬁse/Apoapse Alt, (Km)evevoroonss
Inclination (deg)......;.............
Imaging Altitude Range (Km)iveivveasss
Imaging On-Time (Min)...covvevncaross

Minimum &Vath Widtb G.Cﬂff). R RN R ]
Max. Ground Resolution (Rm).esevesens
Positional Accuracy (Km).,eseevsveesrs

Operating Wavelength (em)............
Depression Angle (deg).ivievevescrons
Compressed Pulse Width (usec).v......
Pulse Repetition Freq. (/sec)
No. of Integrated PulsesS...ieoeescass
Beamwidth Travel Time (S€C)uvieerrsss

93
4541454
90

454

97

1006
3

10
3
25
9.4

- 100

10
.15

SUPPORT

REQUIREMENTS

Fleld of View (deg).veesvrescsncninse
Antenna Shape (£)..veersvencvsncanss
Pointing Accuracy {(deg)....,..... veue
Max, Roll/Yaw Rate (deg/sec).vsveves.
Operating Power (WatfsS)...eevsveseaans
Data Rate (bits/sec).eucvrnrevnconcns
Radar Volume (cu. £E.)uerevnevnvonnes
Antenna Weight (1D8)..svevercosccnsas
Radar Weight (I1bS)..i.ievvrvverecnvnsne

.12/35
65/.20
.58
350/1.2
140, 000
21,000
1.2

13

170

COMMENTS :
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PLANET:

OBSERVARLE:
Family No, 5a

RADAR TYPE:
ORBIT:

IMAGE:

RADAR:

Venus

Contacts

{regional)

Noncoherent

Data Sheet Number...
Periapse/Apoapse Alt, (km).....%eve.
Inclination (deg)..ivescesscoceveanoes
Imaging Altitude Range (km).... .
Imaging On-Time (min).........u.

Minimum Swath Width (km)...eeasses
Max. Ground Resolution (km)......

Positional Accuracy (Km).esssesearnas

Operating Wavelength (cm).....

Depression Angle (deg)....... ceen

Compressed Pulse Width {(usec)........
Pulse Repetition Freq. (/sec)........

No. of Integrated Pulses.........

Beamwidth Travel Time (8€C)eisvcerses

*

------

93
454 /454
90
454

. 97
- 1000

3
10

10
25
11
6.6
1
.15

SUPPORT

REQUIREMENTS: .
Field of View (deg)..iiveevsasesscasns
Antenna Shape (ft)..ecessvnsernvesens
Pointing Accuracy (deg)..evsscocesens

Max. Roll/Yaw Rate (deg/sec).........
. 230

Operating Power (watts)..,........

Data Rate (bits/SeC).v.vuicevncsascnns
Radar Volume (cu., £t.)uuivsvvaveonsns
Antenna Weight (1bs)..uvievieecennran
Radar Weight (I1bsS)..ieevrsorscsnssnns

0.12/35
220/0.66
0.58
3200/110

19,000
6.2
140

99

COMMENTS :
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http:220/0.66

PLANET«

Venus

OBSERVABLE: Contacts (local)

Family

No. 12

RADAR TYPE: Synthetic Aperture

ORBIT:

IMAGE:

RADAR:

Data Sheet Number..

L IR R N

Inclination (deg)........

-------

L B B B BN I B IR N R

Periapse/Apoapse Alt, (RKm).vuvoravocs-

Imaging Altitude Range (Km)...eceasss
I.El&ging On-Time (min)sto:c:tcocsatctt

Minimtlm wath Width (m) B8 0" B S N B
Max. Ground Resolution (km)sseecevees
Positional Accuracy (Km)..esesssensss

Operating Wavelength (Cm)iceesvncrsas
Depression Angle (deg)..veeescsonneas
Compressed Pulse Width (MSeC).ueesss.
Pulse Repetition Freq., (/sec)i.ivecss.
No. of Integrated Pulsef..vseveecanas
Beamwidth Travel Time (seC)ui.vevesras

107
4541454
90

454

97

100
0.2
2

10
25
1.3
103
60
.83

SUPPORT

REQUIREMENTS:
Field of View (deg)...

LR BE B N I S A B AW A

Antenna Shape (fL)....ivvasorssssnnns
Pointing Accuracy (deg).iesvveoessone
Max., Roll/Yaw Rate (deg/sec).........
Operating Power (WattsS)...ovveesvevos
Data Rate (bits/58C)veernsennracassnns

Radar Volume (cu. ft.)

LR I R

Antenna Weight (1bs8).i.viceccsarannss

Radar Weight (1lbs)....

4 9 8 28 & AT EE S S

.24/3.6
98/6.6
0.047
60/4
270
220, 000
6.2

590

90

COMMENTS :
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PLANET: Venus
OBSERVABLE: Contacts (detailed)
Family No. 19
RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet Number............ce.ve0e.. 114
Periapse/Apoapse Alt, (km)........... 454/454
Inclination (deg).vvvevierecensonnsa. 20
Imaging Altitude Range (Km).ussssv... 334
Imaging On-Time (MiN)...sseseessvoess 37

ImGE: Minimm &zath Width' (m) * 8 % & & §F & 8 % ¢ 5 48 ._5
Max. Ground Resolution (km).......... 0.005
" Positional Accuracy (Km).....voseeeess 0.02

RADAR: Operating Wavelength (em)...v.vevuess 10
Depression Angle (deg)..veveveenrens. 25
Compressed Pulse Width (usec)........ 0.032
Pulse Repetition Freq. (/sec)........ 10,000
No. of Integrated Pulses.......v..... 30,000
Beamwidth Travel Time (sec).......... 3.4

SUPPORT REQUIREMENTS:
Field of View (deg)..vvevervnnerenes. -89/1.8
Antenna Shape (ft)........0e0cuu.. ve.. 26/13
Pointing Accuracy (deg)...veeeervuans 0.00045
Max. Roll/Yaw Rate {deg/sec)..evs.... .60/,30
Operating Power (watts)......vee....,. 300,000
Data Rate (bits/seC)ueeercrvecesnnass 3.3 x 10
Radar Volume (ctl, fE.)vevnrnrrniesaes 14
Antemna Weight (1bsS)..ueseseveceeras. 350
Radar Weight (1bs)....suvevecennensns 230

6

COMMENTS ¢
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PLANET:

. Venus

OBSERVABLE: Contacts (detailed)

Family

RADAR TYPE:

No., 19

ORBIT:

IMAGE :

RADAR:

Synthetic Aperture

Data Sheet Number......c.overivennsnnss 114
Periapse/Apoapse Alt., (km)........... 454/454
Inclination (deg).vsvvivracsscnsassss 90
Imaging Altitude Range (km).......... 4534
Imaging On-Time (min)

ccccc

Mi‘ﬂimﬁm SwathWidthl(M).....c...ooxu -5
Max. Ground Resolution (km).....cvs.. 0.003
Positional Accuracy (km)....v.0eeve.. 0,02

10
25
0.032
10, 000
30, 000
3.4

Operating Wavelength (em)...ccvvenvne
Depression Angle (deg)....
Compressed Pulse Width (4sec)........
Pulse Repetition Freq. (/sec)........
No. of Integrated PulseS.........

-----

Beamwidth Travel Time {sec).

SUPPORT

REQUIREMENTS
Field of View (deg)eveivressornsancna
Antenna Shape (fE).uiessvsvsrercanssns

.89/.18
26/130
4.5 x 1074
0.06/.30
3100

5.3 x 10°
8.3

3500

130

Pointing Accuracy (deg)..esvsvoveansee
Max. Roll/Yaw Rate (deg/sec)....c....
Operating Power (Watfs)....eevavonces
Data Rate (bits/seC).ivscerecsnscevesss
Radar Volume (cu. ft.) e easssas
Antenna Weight (1bs)...civvenraconsns
Radar Weight (1bS).vvervecvorrsnsrona

ccccc

COMMENTS :
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http:0.06/.30

PLANET: Venus
OBSERVABLE: Structure of Features (regional)

Family No. 6a
RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet Number......cevevvesvscnses I3
Periapse/Apoapse Alt., (km).....,.o.... &54/454
Inclination (deg)..vieeeranrvsocsseas 90
Imaging Altitude Range (km).......... 454
Imaging On-Time (min}..... R ¥

IMAGE: Minimumm Swath Width (km).....cv0vs0.. 1000
Max. Ground Resolution (km).......... 3 (2.6 range)
Positional Accuracy (km)..sevevseeees 10

RADAR: Operating Wavelength {(em)..cevsvees.s 10
Depréssion Angle (deg)...ivivevresnesss 25
Compressed Pulse Width (usec)........ 9.4
Pulse Repetition Freq. (/sec)........ 6.9
No. of Integrated PulsesS....eviveveves 1
Beamwidth Travel Time (sec).......... 0.15

SUPPORT. REQUIREMENTS
Field of View (deg)s.evevesnsesressess 0.12/35
Antenna Shape (F£).i.veieavesraansse. 220/0.66
Pointing Accuracy (deg).ceveecvranees 0.30
Max. Roll/Yaw Rate (deg/sec)......... 3200/110
Operating Power (Watts).....eeeeovees 230 .
Data Rate (bits/sec).....esverseeas.. 21,000
Radar Volume (cu, £t.)evsessscneesves 0.5
Antermna Weight (1bS)..vecerersecesss, 140
Radar Weight (1bs)....cvesversescacees 100

COMMENTS :
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http:220/0.66

PLANET: Venus

OBSERVABLE: Structure of Features (local)

Family No. 18

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT:

TMAGE:

RADAR:

Data Sheet Number....coseseseccaes 113
Periapse/Apoapse Alt. (km)....... 454/454
Inclination (deg).eeeeecernccesss 90
Imaging Altitude Range (km),..... 454
Imaging On-Time (Mifn).eeersveevas 97

Minimum Swath Width (kin) e s oevesss 100
Max. Ground Resolution (km).....,.2 (0.02 range)
Positional Accuracy (km)...e.eee. 2

Operating Wavelength (cm).soeve.. 10
Depression Angle (deg)...vsaveees 23
Compressed Pulse Width (usec).... 1.1 x 107
Pulse Repetifion Freq. (/sec).ee.. 103
No. of Integrated PulseS..,...... 00

1

Beamwidth Travel Time (sec)...... .62

-SUPPORT

REQUIREMENTS:

Field of View (deg).vevecreneees. 0.18/7.2
Antenna Shape (Ft)eseeeeoeosssses 130/3.3
Pointing Accuracy (deg)....ve.eo. 0.047
Max., Roll/Yaw Rate (deg/sec)..... 120/3
Operating Power (watts)....eeeo... 9900
Data Rate (DLtsS/SeC)ueevresseseaeIeI X 10°
Radar Volume (CU.fE.)eveeeeoeoees 13
Antenna Weight (1bs).ceeeecesssss 430
Radar Weight (1bS)..eveeocecssees 210

COMMENT S
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PLANET: Venus
OBSERVABLE: Structure of Features (detailed)

Family No. 21
RADAR TYPE: Synthetic Aperture (one-~sided)
ORBIT: Data Sheet Number,.,.oeecocescce0 116
Periapse/Apoapse Alt, (km)....... 454/454
Inclination (deg)...eeveeeccossss 20
Imaging Altitude Range (km)...... %54
Imaging On-Time (min)............ 97

IMAGE: Minimum Swath Width (Km)..eeeeeeo o2
MaX. GrOUnd ReSOlU.t_iOﬂ (km) s e e s a0 0 '005
Positional Accuracy (Km).cescoaee 0.02

RADAR: Operating Wavelength (cm).,...... 10
Depression Angle (deg).ceeovsnoss
Compresséa Pulse Width (usec)....
Pulse Repetition Freq. (/sec)....

No. of Integrated PulsesS....ccc0s
Beamwidth Travel Time (sec)....o0.

SUPPORT REQUIREMENTS:
Field of View (deg)oeceeccrncanss
Antenna Shape (ft).eseceocoecoeecs
Pointing Accuracy (deg).ceeeceoces
Max. Roll/Yaw Rate (deg/sec).....
Operating Power (WattS)....s.oeoe
Data Rate (bits/secC)eerieecresosas
Radar Volume (CU.fE.)eeeeanvavsas
Antenna Weight (1b8).ceeressareso
Radar Weight (1bS).seevccosooscss

COMMENTS ..

Experiment rejected because of impossibility of
satisfying constraints of compressed pulse width at
suitable wavelengths. Required range resolution is

2.2 mm with 60% overlap at this image size!
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PLANET: Venus

OBSERVABLE: Surface Topography (regional)

Family No. 6a

RADAR TYPE: Noncoherent (ome-sided)

ORBIT: Data Sheet NUmMber....oosoccooceees 32

Periapse/Apoapse Alt. (km)....... 454/454
Inclination (deg).veveeceseoocess 20
Imaging Altitude Range (km)...... %454
Imaging On-Time (min)...eveceeeea 37

IMAGE: Minimum Swath Width (km)......... 1000
Max, Ground Resolution (km)...... 3 (0.9 range)
Positional Accuracy (Km).....eeee 3

RADAR: Operating Wavelength (cm).,cc.ee. 3
Depression Angle (deg)...ecoeeese 25
Compressed Pulse Width (usec).... 3.1
Pulse Repetition Freq. (/sec).... 100
No. of Integrated PulseS....oscss 10
Beamwidth Travel Time (5€c).seeos .15

SUPPORT REQUIREMENTS:
Field of View (deg)ooeeesocresvse 12/35
Antermma Shape (ft)....ceceesessss 63/.20
Pointing Accuracy (deg).ceececaes o17
Max. Roll/Yaw Rate (deg/sec)..... 350/1.1
Operating Power (Watts).......... 420,000
Data Rate (bits/sec)...cceveesss. 03,000
Radar Volume (cu.ft.)..eeeesessss 13
Antenna Weight (1bS).ceceeorsoaso L3
Radar Weight (1bs)..eeescceceeass 210

COMMENTS:
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PLANET: Venus

OBSERVABLE: Surface Topography (regional)

Family No. 6a

RADAR TYPE: Noncoherent (one-sided)

ORBIT: .Data Sheet NUMDET....cceoeosocoes 22

Periapse/Apoapse Alt. (Km)..oess- 454 /454
Tnclination (deg)eeeeescveccpecocs 0
Imaging Altitude Range (km)...... %54
Imaging On-Time (min).....ocveees 27

IMAGE: Minimum Swath Width (km)......... 1000
Max. Ground Resolution .(km)...... 3 (0.9 range)
Positional Accuracy (km).........,3

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg)..eeessssss 2
Compressed Pulse Width (psee).... 3.1
Pulse Repetition Freq. (/sec).... 6.6
No. of Integrated PulseS.......,. L
Beamwidth Travel Time (sec)...... 0.15

SUPPORT REQUIREMENTS:

Field of View (deg).oeoesscesess. 0.12/35
Antenna Shape (ft)..cvicecoceorece 220/0.66
Pointing Accuracy (deg).seseceess 0.17
Max. Roll/Yaw Rate (deg/sec)..... %4000/140
Operating Power (Watts).......... 540

Data Rate (bits/sec).esarerecossss 63,000
Radar Volume (cu.ft.).veecrreensan 9.2
Antenna Weight (1bs).cecerecrvess 150
Radar Weight (IDS).eesevcsneeeass 190

COMMENTS:
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http:220/0.66

PLANET: Venus

OBSERVABLE: Surface Topography (local)

Family No. 18

RADAR TYPE: Synthetic Aperture (one-sided)

ORBIT: Data Sheet Number......osccssooss LL3

Periapse/Apoapse Alt. (km),.,.... %54/454
Tnclination (deg).ceseccverersecs 30
Imaging Altitude Range (km)..,... 454
Tmaging On-Time (min)......... eee 97

IMAGE: Minimum Swath Width (km)......... 100
Max. Ground Resolution (km)...... .2 (0.009 range)
Positional Accuracy (Km)......... +2

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg).ceeeesssss 23
Compressed Pulse Width (usec).... 0.057
Pulse Repetition Freq. (/sec).... 1000
No. of Integrated PulseS......... 00
Beamwidth Travel Time (sec)...... «62

SUPPORT REQUIREMENTS:
Field of View (deg)..eesoeeeessss 0.18/7.2
Antenna Shape (ft)eiceeceecsscasss 130/3.3
Pointing Accuracy (deg).ceeessoes 0.0047
Max. Roll/Yaw Rate (deg/sec)..... 120/3.0
Operating Power (wattsS)...eeeoseo 12,000
Data Rate (blts/sec).............6 6 x 10
Radar Volume (CU.TE.)veesveonrese LD
Antenna Weight (1bS).oesesesesass 430
Radar Weight (1bS)..eeevoeeoossss 240

COMMENTS:
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PLANET: Venu

OBSERVABLE: Surface Topography (detailed)

Family No. 21

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet Number....cceooccoeaaso 110

Periapse/Apoapse Alt., (km)..,....454/454
Inclination (deg)..ceeeessseassos 30
Imaging Altitude Range: (km)....,. 454
Tmaging On-Time (Min)..,..ceeeases 97

TMAGE: Minimum Swath Width (Km),.ceceseo +2
Max. Ground Resolution (km)...... 0. 005
Positional Accuracy (Km)......... 0.005

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg)...cuseacee
Compressed Pulse Width (usec)....
Pulse Repetition Freq. (/sec)....
No. of Integrated Pulses......oss
Beamwidth Travel Time (sec)...oo0.

SUPPORT REQUIREMENTS:
Field of View (deg).ceevcveeconcse
Antenna Shape (ft).eeececsscsssss
Pointing Accuracy (deg).ceeeessecs
Max. Roll/Yaw Rate (deg/sec).....
Operating Power (wattS)....c.ces.
Data Rate (bits/seC).ieeeessrocss
Radar Volume (CU.ft.).cececocesss
Antenna Weight (1Es)u,..........°
Radar Weight (IbS)..seeeccancsane

COMMENTS ¢
Experiment rejected because of impossibility

of satisfying constraints on compressed pulse width
at suitable wavelength. Requires 2.2 mm range resolution
at this overlap and image size.
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PLANET: Venus

OBSERVABLE: Surface Appearance (regional)

Family No., 5a

RADAR TYPE: Noncoherent

ORBIT: Data Sheet NUmMbET...ccceocoso0000 I3

Periapse/Apoapse Alt. (km)....... 454/454
Inclination (deg),.ocenesscnensss 90
Tmaging Altitude Range (km)...... 454
Tmaging On-Time (min);........... 97

3

IMAGE: Minimum Swath Width (km)...eveeso L0
Max. Ground Resolution (km)...... 3

POSitional Accuracy (kul) T N i e e 10

RADAR: Operating Wavelength (cm)...eeves 3
Depression Angle (deg)..eeeesssss 23
Compressed Pulse Width (psec)...., 9.4
Pulse Repetition Freq. (/sec).... 100
No. of Integrated PulseS..,...... 10
Beamwidth Travel Time (sec)...z&al-ls

SUPPORT REQUIREMENTS: L
Field of View (deg).esooeesasaeas +12/35
Antenna Shape (Ft)e.eeeessseseecs 69/.20
Pointing Accuracy (deg)ecescecess 28
Max. Roll/Yaw Rate (deg/sec)..... 350/1.2
Operating Power (Watts).......... 140,000
Data Rate (bits/se€c)..ceveseeess.s 21,000
Radar Volume (cu.ft.)eeisvesesncs 1.2
Antenna Weight (1DS).ceieveenveas 13
Radar Weight (1bS)..eevrccnossses 170

COMMENT S
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PLANET: Venus

OBSERVABLE: Surface Appearance (local)

Family No. 12

RADAR TYPE: .

ORBIT: Data Sheet NUmber,...ocecocesooss 107

Periapse/Apoapse Alt. (km)..,..... #54/454
Inclination (deg)..oeevasscsssere J0
Imaging Altitude Range (km)...... 454
Imaging On-Time (min)..... veseaee 97

TMAGE: Minimum Swath Width (km)......... 100
Max. Ground Resolution (km)...... «2
Positional Accuracy (Km)...esevee .2

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg),.sosavsoas 23
Compressed Pulse Width (usec).... 1.3
Pulse Repetition Freq. (/seec).... 1000
No. of Integrated Pulses.,....... 00
Beamwidth Travel Time (S€C)...... +83

SUPPORT REQUIREMENTS:
Field of View (deg)..seoeessescees 0.24/1.2
Antenna Shape (ft).eeseessscesoss 99/20
Pointing Accuracy (deg)iosseessss 0.047
Max. Roll/Yaw Rate (deg/sec)..... 20/40
Operating Power (watts$)....o.c... 120
Data Rate (bits/sec).ieseeseesses 220,000
Radar Volume (cu.ft.)..veeseoonr.. 3.4
Antenna Weight (1bs).ceeeesessss. 1900
Radar Weight (IbS).eevreccvcsenes 54

COMMENTS:
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PLANET: Venus

OBSERVABLE: Surface Appearance (detailed)

Family No. 19

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet Number,..ccoscccsecces LL&

Periapse/Apoapse Alt. (km)....... &454/454
Inclination (deg).ecccossecoaserss 90
Imaging Altitude Range (km)...... 454
Imaging On-Time (min).....,ece0e.. 97

TMAGE: Minimum Swath Width (Km).......e. 0.5
Max. Ground Resolution (km)...... 0.005
Positional Accuracy (km).ervsaeeo 0,02

RADAR: Operating Wavelength (em)........ 10
Depression Angle (deg),.cceeeeecs 25
Compressed Pulse Width (usec)..., 0.032
Pulse Repetition Freq. (/sec).... 10,000
No. of Integrated PulseS........,» 30,000
RBeamwidth Travel Time (8€C)iseeee 5.4

SUPPORT REQUIREMENTS:

Field of View (deg)..eeeoeeveoses Lo&/,72
Antenna Shape (fE).vececeoseesess 16/33
Pointing Accuracy (deg)esssssess. 0.00043
Max. Roll/Yaw Rate (deg/sec)..... “24[/.48
Operating Power (watts)....ese... 75,000
Data Rate (bits/sec)..ceieseessseaslded X 106
Radar Volume (cu.ft.)eeecesaseoss 13
Antenna Weight (1bS).ceveevsossss I40
Radar Weight (1bs)...eecsoecesess 210

COMMENTS:
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PLANET: Venus

OBSERVABLE: Surface Appearance (detailed)

Family No. 19

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet MUmMDETr..,..cocccose0s0 L1&4

Periapse/Apoapse Alt., (km)....... 454/454
Inclination (deg)evececcassseesrae 90
Imaging Altitude Range (km)...... 454
Imaging On-Time (min).......... .. 97

IMAGE: Minimum Swath Width (km)..ceseeeo 0.3
Max. Ground Resolution (km)...... 0.005
Positional Accuracy (Km) veesoesso 0.02

RADAR: Operating Wavelength (em)........ 10
Depression Angle (deg)...ccvesons 25
Compressed Pulse Width (usec).... 0.032
Pulse Repetition Freq. (/sec).... 10,000
No. of Integrated Pulses.,......, 30,000
Beamwidth Travel Time (S€C).oeeos 2.4

SUPPORT REQUIREMENTS:
Field of View (deg)eeceesssonnsss L.A[.24
Antenna Shape (ft)eseeeeeeceesoos 16/98
Pointing Accuracy (deg).a........'0-00045
Max. Roll/Yaw Rate (deg/sec)..... 0.08/.48
Operating Power (watts).......... 8500
Data Rate (bits/sec)..c.eevsnsraseelad X 10°
Radar Volume (cu.ft.)eecssassesss L0
Antenna Weight (1bsS)...eecescses, L60C
Radar Weight (Ibs)...veecoscseses 160

COMMENTS:
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http:0.08/.48

PLANET: Venus

OBSERVABLE: Topographic Changes

Family No. 21

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet Number.,.ccccocsvecoes LLD

Periapse/Apoapse Alt. (km),..... . 4547454
Inclination (deg)eeseecessecssoses 90
Imaging Altitude Range (km)..,... 454
Tmaging On-Time (min)....veeveeee 97

IMAGE: Minimum Swath Width (ki) ...eeeeec ,5
Max, Ground Resolution (km)...... 0,005 (0.0004 range)
Positional Accuracy (km)...,s0.., 0.005

RADAR: Operating Wavelength (em)..esv... 10
Depression Angle (deg)...ceoeaaess 25
Compressed Pulse Width (usec).... 0,0029
Pulse Repetition Freq. (/sec).... 100,000
No. of Integréted Pulses........, 300,000
Beamwidth Travel Time (s€C)eveess 5.4

SUPPORT REQUIREMENTS:
Field of View (deg).eoesssenceees L.4/.36
Antenna. Shape (ft)eseeesessesveos 1L6/66
Pointing Accuracy (deg).sesesessolal x.107%
Max., Roll/Yaw Rate (deg/sec)..... .12/,48
Operating Power (WattsS)...esecesesl2.l X 10%
Data Rate (bits/sec)..evvevssesaeld.8 x 108
Radar Volume (cu.ft.)...ceevessee 14
Antenna Weight (Ibs).iieeceeesess 1100
Radar Weight (1bS).esveccoecseees 230

COMMENTS:
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PLANET: Venus

OBSERVABLE: Topographic Changes

Family No. 21

RADAR TYPE: Synthetic Apertnré {(one~sided)

ORBIT: Data Sheet Number....ccssasosssos L10

Periapse/Apoapse Alt, (km)....... 454/454
Inclination (deg).essevesscsnonscs 90
Imaging Altitude Range (km)..,... 454
Imaging On-Time (Min).seesescso.s 97

ImGE: Minimum Swath width (m) L BB B N B RN CR - -5
Max, Ground Resolution (km).evs.. 0.005 (0.0004 range)
Positional Accuracy (km)...ecese. 0.005

RADAR: Operating Wavelength (cm)..eece.. 10
Depression Angle (deg)...veveeoss 25
Compressed Pulse Width (usec).... 0.0029
Pulse Repetition Freq. (/sec).... 100,000
No., of Integrated PulseS..eve.... 300,000
Beamwidth Travel Time (s€C).svee. 3.4

SUPPORT REQUIREMENTS:
Field of View (deg).eseerecesesss L.&f,18
Antemma Shape (ft)e.sveesesvovess 16/130
Pointing Accuracy (deg)...ssase.. 0,00011
Max, Roil/Yaw Rate (deg/sec)..... 0.06/.48
Operating Power (Watts)iuseoecss. 23,000
Data Rate (bits/SeC)iesevnssssces 3.8x108
Radar Volume (cu.ft.)eeeceannea.. 13
Antenna Weight (1bs).iceceessessno 2200
Radar Weight (1bS)ccsvecoossescses 200

COMMENTS:

288


http:0.06/.48

PLANET: Venus

OBSERVABLE: Animal Life

Family No, 22

RADAR TYPE: Synthetic Aperture

ORBIT:

IMAGE:

RADAR:

Data Sheet Number.,.....ceoceo00as L18
Periapse/Apoapse Alt. (km)....... 454/454
Inclination (deg)..ereccescocoros 20
Imaging Altitude Range (km)...... 454
Imaging On-Time (Min)..eeesncacss 7

Minimum Swath Width (Km)..ceveess +3
Max, Ground Resolution (km)...... 0.0002
Positional Accuracy (KMm).....ee.. 2

Operating Wavelength (em)........ 10
Depression Angle (deg)..iosessoes 29
Compressed Pulse Width (psec).... 0.0013
Puilse Repetition Freq. (/sec).... 100,000
No, of Integrated PulseS......... 0,000,000
Beamwidth Travel Time (sec)..eees 77

SUPPORT

REQUIREMENTS::

Field of View (deg).eseecvssssss. 21/.072
Antenna Shape (ft)...eee. veesseos 1.1/330
Pointing Accuracy (deg).cssesoace 0.0045
Max. Roll/Yaw Rate (deg/sec).....0.0012/.24
Operating Power (WAtts)....eeceos J+4%10
Data Rate (bits/SeC)ieseesssssees 7-1X108
Radar Volume (CUsft.)eeessesocses 19
Antenna Weight (1bS)..seecescesss 530
Radar Weight (I1bs)..ceveccccansee 300

COMMENTS:
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PLANET: Venus

OBSERVABLE:Animal Life

Family No. 22

RADAR TYPE: Synthetic Aperture

ORBIT:

IMAGE:

RADAR:

Data Sheet Number....ocesessso000 118
Periapse/Apoapse Alt, (Km)....o00 454/454
Inclination (deg)esececossosrensacs 90
Imaging Altitude Range (km}..o000 454
Imaging On-Time (MiN)...ceocescece 97

Minimum Swath Width (km)..ceseeee .3
Max. Ground Resolution (km)...... 0.0002
Positional Accuracy (KmM).ceoseeos .2

Operating Wavelength (em)...cceeo 10
Depression Angle (deg)..cecoeecos 25
Compressed Pulse Width (usec).... 0.0013
Pulse Repetition Freq. (/sec)....

No. of Integrated PulseS,c.scocas
Beamwidth Travel Time (SeC).oecoe

SUPPORT

REQUIREMENTS:

Field of View {(deg)eceesossscccce
Antenna Shape (ft).iceeevoeeoesoo
Pointing Accuracy (deg).sescecsss
Max. Roll/Yaw Rate (deg/sec).....
Operating Power (WattS).seesescos
Data Rate (bits/S€C).cecocesossee
Radar Volume (cu.ft.)eeeceeecescs
Antenna Weight (1bS).csesverevasno
Radar Weight (1bS)..evevcescsscee

COMMENTS:

Required pulse width cannot be achieved

if bandwidth limited to ten percent of operating

frequency.
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PLANET : Venus

OBSERVABLE: Plant Life

Family No, 13

RADAR TYPE: Synthetic Apetrture

ORBIT: Data Sheet Number....coeccseesoes L07

Periapse/Apoapse Alt. (Km).soao.. 454/454
Inclination (deg)eeecceevecoossss 90
Tmaging Altitude Range (km)...... 454
Imaging On~-Time (min)....eeese0.0 97

IMAGE: Minimum Swath Width (km)..c...es. 100
Max. Ground Resolution (km)...... .2
Positional Accuracy (Km)eceeesess, o2

RADAR: Operating Wavelength (em).,...... 10
Depression Angle (deg).ssesecacrs 25
Compressed Pulse Width (usec).... 1.3
Pulse Repetition Freq. (/sec).... 1000
No, of Integrated PulseS....c.c..e. 60
Beamwidth Travel Time (se¢)...... .83

SUPPORT REQUIREMENTS:

Field of View (de€g)eevcoreccosass 24/1.2
Antemma Shape (ft)....... ceesssss 99/20
Pointing Accuracy (deg).seecsses. 0,047
Max., Roll/Yaw Rate (deg/sec)..... 20/4
Operating Power (watts).......e... 120
Data Rate (bits/sec).eeecssensses 220,000
Radar Volume (cuU.ft.).iseeescassee 3.4

Antenna Weight (1bS)..escesrseeso 1900
Radar Weight (1bS).cecssccacsesss 54

COMMENTS:
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PLANET: Mercury

OBSERVABLE: Surface Elevations

Family No. 6a

RADAR TYPE: Noncoherent (shadowing)

ORBIT: Data Sheet Number...occeccoseccos 129
Periapse/Apoapse Alt. (km)....... 500/500
Inclination (deg).eeseessecccoses 0
Imaging Altitude Range (km)...... 500
Tmaging On-Time (MIN)oersneaveess 113

IMAGE: Minimum Swath Width (km)......... 600
Max., Ground Resolution (km)...... 20 (0.3 range,
Positional Accuracy (Km)......... 20

RADAR: Operating Wavelength (em).,cee... 10
Depression Angle (deg)...eeevos.. 40
Compressed Pulse Width (psec).... 72
Pulse Repetition Freq. (/sec).... 300
No. of Integrated PulseS......... 1000
Beamwidth Travel Time (Se€C).aeess 4.2

SUPPORT REQUIREMENTS:

Field of View (deg)eesessesseesss L/34
Antenna Shape (ft)..........,...; 22/ .69
Pointing Accuracy (deg)eeeevevsss Lo6
Max. Roll/Yaw Rate (deg/sec)..... 1/.31
Operating Power (Watts)...eoso... 3900
Data Rate (bits/sec)...eeevocc.s. 4700
Radar Volume (CU.ft.)eyseeevoecees J:2
Antenna Weight (1bS).ceeceoessnas L2
Radar Weight (1bS).eeeveccrcenass 190
COMMENT S
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PLANET : Mercury

OBSERVABLE: Surface Elevations
Family No. 6a

RADAR TYPE: Noncoherent (shadowing)
ORBIT: Data Sheet Number....coeccosecoms 129
Periapse/Apoapse Alt. (km)...,... 500/500
Inclination (deg).cceesavecscaces 90
Imaging Altitude Range (km)...... 500
Imaging On~Time (min).eesseseses. 113

IMAGE: Minimum Swath Width (km)..cecees. 600
Max. Ground Resolution (km)...... 20 (0.3 range)
Positional Accuracy (Km).ceeessess 20

RADAR: !'Operating Wavelength (cm)..c.e... 10
Depression Angle (deg)ieecssassee 40
Compressed Pulse Width (usec).... .75
Pulse Repetition Freq. (/sec).... .24
No. of Integrated PulseS.,.ees00s 1
Beamwidth Travel Time (S€C).ieeeos 4.2

SUPPORT REQUIREMENTS:
Field of View (deg)veceeseseessss 1/34
Antenna Shape (ft)...eeeseoeonsas 22/.69
Pointing Accuracy (deg)..cesesess L.6
Max. Roll/Yaw Rate (deg/sec)..... .81/.25
Operating Power (wattS)..seceeceos 220
Data Rate (bits/sec)..eeecscessss 4700
Radar Volume (cu.ft.).seesssccses 14
Antenna Weight (1bsS).evsssesssass 1D
Radar Weight (1b8)..esevecssossses 220

COMMENTS:
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PLANET: Mercury

OBSERVABLE: Surface Elevations

Family No. 8

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet NUmDETr...osocoosososss L29

Periapse/Apoapse Alt, (km).......2500/500
Tnelination (deg)..eseeeescccosos 20
Imaging Altitude Range (km)...... 500
Imaging On-Time (Min)....oceee000 113

IMAGE: Minimum Swath Width (km)......... 600
Max. Ground Resolution (km)......20 (0.5 range)
Positional Accuracy (km).a.q....,20

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg)......ee0.s 40
Compressed Pulse Width (usec)....1l
Pulse Repetition Freq. (/sec).... - 24
No. of Integrated Pulses......... 1l
Beamwidth Travel Time (S€C),,sc..%:2

SUPPORT REQUIREMENTS:
Field of View (deg).cecceecnssssa 1/34
Antenna Shape (f£)eveeeeesseossoo22/.69
Pointing Accuracy (deg)ecceasosss 1.6
Max., Roll/Yaw Rate (deg/sec).....8.1/.25
Operating Power (watté)....,.,.,.l90
Data Rate (bits/sec).......co0e... 3400
Radar Volume (cU.ft.).,seceevecers L3
Antenna Weight (Ibs).ceecveososoo LI
Radar Weight (1bsS).escessoscessas 200

COMMENT Sz
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PLANET: Mercury

OBSERVABLE: Surface Elevations

Family No. 6a

RADAR TYPE: Noncoherent (two-sided stereo)

ORBIT: Data Sheet NUmber....ccoocvoocoes 129

Periapse/Apoapse Alt. (km)....... 500/500
Tnclination (deg).ceeseceeccccoss 90
Tmaging Altitude Range (km),..... 500
Imaging On-Time (min).....eseeess 113

IMAGE: Minimum Swath Width (km)...esese. 600
Max. Ground Resolution (km)...... 20 (2 range)
Positional Accuracy (km)......... 20

RADAR: Operating Wavelength (cm),...,... L0
Depression Angle (deg).....eeeos. 40
Compressed Pulse Width (usec).... 4.6
Pulse Repetition Freq. (/sec).... 24
No. of Integrated Pulses.....c... 1
Beamwidth Travel Time (se€c)......_ 4.2

SUPPORT REQUIREMENTS:
Field of View (deg)ecssscssesesss 1/34
Antemna Shape (ft)..seeeeveeorsoe 22.5/.69
Pointing Accuracy (deg)....cecess 2
Max., Roll/Yaw Rate (deg/sec)..... 8.1/.25
Operating Power (Wwatts).,......... 120
Data Rate (bits/sec)....ieesecesa. 7060
Radar Volume (CU.ft.).eeeeovesses 2
Antenna Weight (I1bS).eerevosnvess 12
Radar Weight (IbS).eevsvcnecsccce 140

COMMENTS :
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http:22.5/.69

PLANET:

Mercury

OBSERVABLE: Layering
Family No. 22

RADAR TYPE; Synthetic Aperture

ORBIT: Data Sheet Number,....coococsooes 146
Periapse/Apoapse Alt., (km)....... 500/500
Inclination (deg).ceoesesecccsecs 90
Imaging Altitude Range (km)..:... 500
Imaging On-Time (min).cevreeses.. 113

IMAGE: Minimum Swath Width (Kkm)..ceseses o3
Max. Ground Resolution (km)...... 0.0003
Positional Accuracy (Km)...,.es0o <02

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg)...ceesecss &3
Compressed Pulse Width (usec).... 0.0017
Pulse Repetition Freq. (/sec).... 100,000
No, of Integrated PulseS.....oeoeos O X 106
Beamwidth Travel Time (s€c).ceo.. 03

SUPPORT REQUIREMENTS:

Field of View (deg)esesesvssessss 10/.56
Antemma Shape (FE)..,eeereneeasss 2.3/42
Pointing Accuracy (deg)...eceo... 0.0011
Max. Roll/Yaw Rate (deg/sec)....0.0093/.17
Operating Power (WattsS)...essoeoe 2-6X106
Data Rate (bits/S€C)eeervecereces 9,2x108
Radar Volume (cu.ft.).eecesseeses. 18
Antenna Weight (1bs).ceeesssssees 97
Radar Weight (1b8)...evececonesss 280
COMMENTS:
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http:0.0093/.17

PLANET:

Mercury

OBSERVABLE: Contacts (regional)
Family No. 6a

RADAR TYPE: Noncoherent

ORBIT: Data Sheet Number,..cosccceososea L29
Periapse/Apoapse Alt. (km)....... 500/500
Inclination (deg)..socvoevccccscs IU
Imaging Altitude Range (Km)...... 500
Tmaging On~Time (Min)eseesesssoss 113

IMAGE: Minimum Swath Width (km)......... 600
Max. Ground Resolution (km)..,.... 3
Positional Accuracy (Km)...eeeeeo 10

RADAR: Operating Wavelength (em)........ 10
Depression Angle (deg)...ceevaosrs 40
Compressed Pulse Width (usec).... 6.5
Pulse Repetition Freq. (/sec).... .636
No. of Integrated PulseS......... 1
Beamwidth Travel Time (sec).....w ~ .636

SUPPORT REQUIREMENTS:
Field of View (deg)..evecessrsess 16/34
Antenna Shape (ft)..ccssasssnveses 1L50/.69
Pointing Accuracy (deg)..eserases .81
Max. Roll/Yaw Rate (deg/sec)..... 22/.10
Operating Power (watts)...seeseso 110
Data Rate (bits/sec).cevsecescsses 3600
Radar Volume (cu,ft.)eeverecssees 2.8
Antenna Weight (1bs).csevveveceses 100
Radar Weight (1bs).cievescavsesss 92

COMMENTS:
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PLANET :

Mercury

OBSERVABLE: Contacts (local)
Family No. 15

RADAR TYPE: Swynthetic Aperture

ORBIT: Data Sheet Number....oovecocaosea 139
Periapse/Apoapse Alt, (km)....c,. 500/500
Inclination (deg)ececossseccsceas 0
Imaging Altitude Range (km)...... 500
Tmaging On-Time (DIN)eevenesssan. 113

IMAGE: Minimum Swath Width (km)......... 100
Max. Ground Resolution (km)...,... +2
Positional Accuracy (Km)e.eevseos 2

RADAR: Operating Wavelength (em)........ 10
Depression Angle (deg)..cevevevas %
Compressed Pulse Width (usec),... 1
Pulse Repetition Freq. (/se¢).... 1000
No. of Integrated PulseS,....,.... 100
Beamwidth Travel Time (sec)...... 2

SUPPORT REQUIREMENTS:
Field of View (deB)evevssesseves0.1474.3
Antenna Shape (ft)eeeessacevorsss 160/5.5
Pointing Accuracy (deglisseevsoss 0.12
Max. Roll/Yaw Rate (deg/sec)..... 43/3.6
Operating Power (watts)....eeoso0- 120
Data Rate (bits/sec)..ereeeeees.. 20,000
Radar Volume (CU.ft.)eesecasvsrnes %
Anternna Weight (IDS).eerevesssess 200
Radar Welight (1bS)esveeeovacacoss O3

COMMENTS:
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PLANET: Mercury

OBSERVABLE: Contacts (local)
Family No. 15

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet Number.....ococosvecees 139
Periapse/Apoapse Alt. (km)..o.... 500/500
Inclination (deg)...coecesccacsce 90
Imaging Altitude Range (km)...... 500
Imaging On-Time (min).eevassroeoss 113

IMAGE: Minimum Swath Width (km),..e0eees 100
Max. Ground Resolution (km)...... .2
Positional Accuracy (Km).oeseoseo 2

RADAR: Operating Wavelength {cm).vesoees 10
Depression Angle (deg)...cseeaoer 45
Compressed Pulse Width (usec),... 1
Pulse Repetition Freq. {(/sec).... 1000
No., of Integrated PulseS...voc00s 100
Beamwidth Travel Time (sec)...o.» 2

SUPPORT REQUIREMENTS:

Field of View (deg)evescsveseness .36/4.3
Antenna Shape (Ft)..eessosnsecsos 06/5.5
Pointing Accuracy (deg)...ssesees 12
Max, Roll/Yaw Rate (deg/sec)..... 43/3.6
Operating Power (wWatts)...oesosas 120
Data Rate (bits/sec)..essssecnces 130,000
Radar Volume (cu.ft.)..vevereaes. &
Antenna Weight (1b8)icevessesessa 360
Radar Weight (IbS)..civenvsnseses 05
COMMENTS:
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PLANET :

Mercury

OBSERVABLE: Contacts (detailed)
Family No, 22

RADAR TYPE: Synthetic Aperture

ORBIT: Data Sheet Number...ccocccovooess 146
Periapse/Apoapse Alt, (km)....... 500/500
Inclination (deg).cccosssecncsecs 90
Imaging Altitude Range (km)...... 500
Imaging On-Time (min).ssesescssses 113

IMAGE: Minimum Swath Width (km)..ceceees .5
Max. Ground Resolution (km)...... 0.005
Positional Accuracy (k)...eeeaso .02

RADAR: Operating Wavelength (cm).eeeoes.. 10
Depression Angle (deg)...ceeveses 45
Compressed Pulse Width (usec).... 0.028
Pulse Repetition Freq. (/sec).... 100,000
No. of Integrated PulseS......... 500,000
Beamwidth Travel Time (se¢).ceco. 9.1

SUPPORT REQUIREMENTS:
Field of View (deg).ececosesoeeese L.4/.72
Antenna Shape (ft)..esescseacseoe 16/33
Pointing Accuracy (deg).eeseeess.. 0,0011
Max. Roll/Yaw Rate (deg/sec)..... .14/.29
Operating Power (wattS)....oeoe.. 33,000
Data Rate (bits/sec).eeivececccens 3.3x107
Radar Volume (CU.FE.)veevsenssses 6.3
Antenna Weight (1bs).cevvveessees 540
Radar Weight (1bS).iueeseovecssrss 100

COMMENTS:
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PLANET: Mercury

OBSERVABLE: Structure of Features (regional)

Family No. 8

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet NUMBETY...ccocsscsocoas 132

Periapse/Apoapse Alt., (km)....... 500/500
Inclination (deg)eecccecenssccosoae I0
Tmaging Altitude Range (km)...... 200
Imaging On-Time (M) eusenroneess 113

IMAGE:; Minimum Swath Width (km)....e.... 000
Max. Ground Resolution (km),..... 3 (l.4 range)
Positional Accuracy (km)......... 10

RADAR: Operating Wavelength (em)...eee.. 1
Depression Angle (deg)....oveso.. 40
Compressed Pulse Width (usec),... 3.1
Pulse Repetition Freq. (/sec).... 3100
No. of Integrated Pulses......... 20
Beamwidth Travel Time (8€c)...... +54

SUPPORT REQUIREMENTS:

Field of View (d€g)ccescorseeers. +16/34
Antenna Shape (ft)e.cvevosessvsas 150/ .69
Pointing Accuracy (deg).......... 81
Max., Roll/Yaw Rate (deg/sec)..... ©9/.31
Operating Power (WAtts).......... %45,000
Data Rate (bits/sec)..eevrssoees. 1900
Radar Volume {Cu.ft.)eeesecosarso 2
Antenna Weight (I1bs).......cveeee O
Radar Weight (1bs)..eeerorvcoeess 140

COMMENTS ¢

Increasing the wavelength will decrease power
requirement at expense of antenna weight. See next
data sheet,
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PLANET :

Mercury

OBSERVABLE: Structure of Features (regional)

Family No. 8

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet NumbeT...occoocssccess 132
Periapse/Apoapse Alt, (km)....... 500/500
Inclination {(deg).cscoecsvvcscsae 90
Imaging Altitude Range (km)...... 500
Imaging On-Time (Min)...evvessoos 113

IMAGE: Minimum Swath Width (km)..cecsoes 600
Max., Ground Resolution (km)...... 3(1.4 range)
Positional Accuracy (km)....ee00.0. 10

RADAR: Operating Wavelength (em)..oseee. 10
Depression Angle (deg)eisosnrsoes 40
Compressed Pulse Width (usec).... 3.1
Pulse Repetition Freq. (/sec).... .64
No. of Integrated PulseS....coees 1
Beamwidth Travel Time (sec)...... 0.64

SUPPORT REQUIREMENTS:

Field of View (deg)..vcvaveveeee. -16/34
Antenna Shape (ft)..ssseossvseeas 150/.69
Pointing Accuracy {(deg).ccesseess 81
Max. Roll/Yaw Rate (deg/sec)..... 22/.10
Operating Power (watts)....ceceo. 130
Data Rate (bits/sec)...... veesses 7300
Radar Volume (CU.fE.)veeeeessoaes 7.6
Antenna Weight (1b5).eeiecrvenss. 100
Radar Weight (Ibs8).sevsvovvrecess 120
COMMENT S+
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PLANET:  Mercury
OBSERVABLE: Structure of Features (local)

Family No. 17

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBRIT: Data Sheet Number....oocsoconsacao 141
Periapse/Apoapse Alt, (km).vsscoo 500/500
Inclination (deg).cecoevcsccaoros 90
Tmaging Altitude Range (km)...... 200
Imaging On-Time (mMin)...scceeesen 113

TMAGE: Minimum Swath Width (Rm)......... 100
Max. Ground Resolution (km)...... -2 (0.02 range)
Pogsitional Accuracy (Km)...oeoess, 2

RADAR: Operating Wavelength (cm).,seoss. 10
Depression Angle (deg).eeossceses 249
Compressed Pulse Width (usec).... 0.084
Pulse Repetition Freq. (/sec).... 1000
No. of Integrated Pulses,........ L00
Beamwidth Travel Time (S€C).ceeos 2ol

SUPPORT REQUIREMENTS:

Tield of View (deg).c.ccivssecrenes JJ2[1.2
Anterma Shape (fE).vsecsceserssns 33/3.3
Pointing Accuracy (deg)ieesssesss 0.12
Max. Roll/Yaw Rate (deg/sec)..... 72/7.2
Operating Power (Watts)...seeoes. 1300
Data Rate (bits/Sec)...eceesresess 200,000
Radar Volume (cu.ft.)eeeensvcscess L3
Anterma Weight (1bs).veveeeeesso. 110
Radar Weight (1bs)...evecvvoaeess 210
COMMENT S :
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PLANET: Mercury

OBSERVABLE: Structure of Features (detailed)

Family No. 27 ,

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet Number...cocooseesooss L48

Periapse/Apoapse Alt. (km)....... 500/500
Inclination (deg).ecececosscccosso 90
Imaging Altitude Range: (km)...... 500
Tmaging On-Time (min).eeeeesveses 113

IMAGE: Minimum Swath Width (km).ececesaso 0,5
Max. Ground Resclution (km)...... 0.005
Positional Accuracy (km)......... 0.02

RADAR Operating Wavelength (cm)........ 10
Depression Angle (deg)......evees 45
Compressed Pulse Width (usec)oves 1.1 % 1()'5
Pulse Repetiéion Freq. (/sec)....

No. of Integfated PulsesS..seo0ea00
Beamwidth Travel Time (sec)......

SUPPORT REQUIREMENTS:
Field of View (deg).covoeoessosss
Antenna Shape (ft)eeesesvesscesocs
Pointing Accuracy (deg).eeecessses
Max. Roll/Yaw Rate (deg/sec).....
Operating Power (wWatts)....esceo.
Data Rate (bits/seC)ieececevecaces
Radar Volume (cu.fte)eessovenssss
Antenna Weight (Ibs).eceseesesesns
Radar Weight'(1bs).,....,°.......

COMMENTS:
Required pulse width camnot be achieved
if bandwidth limited to ten percent of operating
frequency.
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PLANET :

Mercury

OBSERVABLE: Surface Topography (regional)
Family no. 8

RADAR TYPE: Noncoherent (one-sided stereo)

size by increasing the wavelength.

ORBIT: Data Sheet Number...,cocoescosceas 132
Periapse/Apoapse Alt. (km)....... 500/500
Inclination (deg).cecesovsccooecoo 90
Imaging Altitude Range (km)...... 500
Imaging On-Time (min).csveeseeoso 113

IMAGE: Minimum Swath Width (km)..cec0... 600
Max. Ground Resolution (km),..... 3 (0.5 range)
Positional Accuracy (km)......... 3

RADAR: Operating Wavelength (em)........ 1
Depression Angle (deg)...cceea0e0 40
Compressed Pulse Width (usee).... 1
Pulse Repetition Freq. (/sec).... 300
No. of Integrated PulseS...esoc0. 130
Beamwidth Travel Time (sec)...... .64

SUPPORT REQUIREMENTS:

Field of View (deg)c.oceseensesso «16/34
Antenna Shape (ft).iveececosoossas 069
Pointing Accuracy (deg)....eeoes. 0.24
Max, Roll/Yaw Rate (deg/sec)..... 69/.31
Operating Power (wattsS).......... 230,000
Data Rate (bits/sec)........... .. 23,000
Radar Volume (cu.ft.)eeecessesses 1l
Antenna Weight (Ibs)...eveeoeneeo D
Radar Weight (1bsS),.sessc0ecesses 180
COMMENTS:

Power can be reduced at expense of antenna
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PLANET: Mercury
OBSERVABLE: Surface Topography (regional)

Family No. 8

RADAR TVPE: Noncoherent (one-sided stereo)

ORBTT: Data Sheet Number.....coocoseoeos L32
Periapse/Apoapse Alt., (Km)....... 500/500
Inclination (deg)..ceevevccocoecs 0
Imaging Altitude Range (km)...... 200
Imaging On-Time (min)......ooeo0. 113

IMAGE: Minimum Swath Width (km)......... 600
Max, Ground Resolution (km)...... 3 (.5 range)
Positional Accuracy (Km)...c.ceeo 3

RADAR: Operating Wavelength (cm)...oecess 10
Depression Angle (deg),.eeeccacas 40
Compressed Pulse Width (usec).... 1
Pulse Repetition Freq. (/sec).... 300
No. of Integrated PulseS....coo00+ 25
Beamwidth Travel Time (sec)..,.... «6%

SUPPORT REQUIREMENTS:

Field of View (deg).ocevoevsreeses +16/34
Antenna Shape (Fft).eeeeeesseossss 150/.69
Pointing Accuracy (deg).oeeessees -24
Max. Roll/Yaw Rate (deg/sec)..... 408/1.9
Operating Power (watts)...cesoeco 530
Data Rate (bits/sec)eeeieossecssss 23,000
Radar Volume (CU.ft.)eessoseosass 8.3
Antenna Weight (1bS).eeeresssseso 100
Radar Weight (1bS).veevscceoeasss 120
COMMENTS:
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PLANET: Mercury

OBSERVABLE: gurface Topography (local)

Family No. 17

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORBIT: Data Sheet NUMbBET.....cosopocssoos L41

Periapse/Apoapse Alt. (km)...o0.- 500/500
Inclination (deg)..coescsccasosso 20
Imaging Altitude Range (km)...... 500
Imaging On-Time (min).ceeessecces 113

IMAGCE: Minimum Swath Width (km)......... 100
Max. Ground Resclution (km)...... 0.2 (.008 range)
Positional Accuracy (Km).....cse0 .2

RADAR: Operating Wavelength (cm)..c.oe.. 10
Depression Angle (deg)...eceevoes 43
Compressed Pulse Width (usec). ... .042
Pulse Repetition Freq. (/sec).... 1000
No. of Integrated Pulses........ . 100
Beamwidth Travel Time (sec)...co. -2

SUPPORT REQUIREMENTS:
Field of View (deg)oescccrecvscss «36/4.8
Antenna Shape (ft)....eecseecssss 06/4.9
Pointing Accuracy (deg).oesesecses 012
Max., Roll/Yaw Rate (deg/sec)..... 48/3.6
Operating Power (Watts)....o...... 040
Data Rate (bits/sec).ececeosconss 3.8x106
Radar Volume (CUoft.)eescecoccess 12
Antenna Weight (1bs)...... cesesso 320
Radar Weight (1bs)...eevocecesses 200

COMMENTS:
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PLANET: Mercury

OBSERVABLE: Surface Topography (detailed)

Family No. 24

RADAR TYPE: Synthetic Aperture (one-sided stereo)

ORRIT: Data Sheet Number...occoceossscss 148

Periapse/Apoapse Alt, (km)....... 500/500
Tnclination (deg)ceeceesssccccess 20
Imaging Altitude Range (km)...... 500
Imaging On-Time (min)....seeeeo.e 113

IMAGE: Minimum Swath Width (km)...ececeo 0.5
Max, Ground Resolution (km)......, .05 (2x10°
Positional Accuracy (Km)...eecero -005

5range\

RADAR: Operating Wavelength (cm)........ 10
Depression Angle (deg)...eeeevess 45
Compressed Pulse Width (usec).... 1.1x10"
Pulse Repetition Freq. (/sec)....

No. of Integrated PulseS....secse

4

Beamwidth Travel Time (sec)......

SUPPORT REQUIREMENTS:
Field of View (deg).eoeassasvosss
Antenna Shape (ft).scesecscesssos
Pointing Accuracy (deg)...eeeense
Max. Roll/Yaw Rate (deg/sec).....
Operating Power (WattsS)...ceeoeos
Data Rate (bits/S€C)iessccccscess
Radar Volume (cu.ft.)eeeeeesscoss
Antenna Weight (IbS).eceseerasseo
Radar Weight (1DS).ieevccccecceacs

COMMENTS: :
Required pulse width cannot be achieved

without increasing frequency to permit adequate bandwidth.
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PLANET: Mercury

OBSERVABLE: Surface Appearance (regional)

Family No. 6a

RADAR TYPE: Noncoherent (one-sided stereo)

ORBIT: Data Sheet Number.,...coeooeesoeso - 129
' Periapse/Apoapse Alt, (km)....... 300/500
Inclination (deg).cccovevscocooss 90
Imaging Altitude Range (km)...... 500
Imaging On-Time (min).eeeseseeoss 113
IMAGE: Minimum Swath Width (km)......... 600
Max. Ground Resolution (km)...... 3
Positional Accuracy (Km).eeeees.o 10
RADAR: Operating Wavelength (em)........ 1
Depression Angle (deg)..ceesvecso 40
Compressed Pulse Width (pyseec).... 6.5
Pulse Repetition Freq. (/sec).... .636
No, of Integrated PulseS...eo000. L
Beamwidth Travel Time (sec)...... »036
SUPPORT REQUIREMENTS:
Field of View (deg)ceeicscseonnes. «16/34
Antenna Shape (££)seeeeseeesoseso 150/.69
Pointing Accuracy (deg)..eeeecss. 81
Max, Roll/Yaw Rate (deg/sec)..... 22/.10
Operating Power (watts)......o... 110
Data Rate (bits/sec)....cvevcee.. 3600
Radar Volume (cu.ft.).veeeeesvess D48
Antenna Weight (1bs)...esvecovsss 100
Radar Weight (1bS)..eveeccesearss 92
COMMENTS
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PLANET: Mercury

OBSERVABLE: Surface Appearance (local)

Family No. 15

RADAR TYPE: Synthetic Aperture

ORBIT:; Data Sheet Number,...ccocooessoss 139

Periapse/Apoapse Alt, (km)....... 500/500
Inclination (deglevecrsavscaccsca 90
Imaging Altitude Range (km)...... 500
Tmaging On-Time (min).esesessssso 113

IMAGE: Minimum Swath Width (km)seceessss 100
Max. Ground Resolution (km)....., .2
Positional Accuracy (Km),..cesreo 2

RADAR: Operating Wavelength (cm)..csoess 10
Depression Angle (deg)csssesvuces 45
Compressed Pulse Width (usec).... 1
Pulse Repetition Freq. (/sec).... 1000
No. of Integrated PulseS.....o0.. 100
Beamwidth Travel Time (S€c).oeose &.1

SUPPORT REQUIREMENTS:
Tield of View (deglocecossesveese 72/4.8
Antenna Shape {(ft)eescsvoveceveos 33/4.9
Pointing Accuracy (degl.esvsesess L2
Max, Roll/Yaw Rate (deg/sec)..... 48/7.2
Operating Power (WattsS).s.eeeosoo 140
Data Rate (bits/seC)..eeveerosess 77,000
Radar Volume (cu.ft.}eevescaseess 6.1
Anterma Weight (1bs)..c.vveeeses.. 160
Radar Weight (I1bs).isesssvrcasnces 97

COMMENTS:
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PLANET:

Mercury

OBSERVABLE: gurface Appearance (detailed)
Family No. 22

RADAR TYPE:

ORBIT:

TMAGE:

RADAR:

Syathetic Aperture

146
500/500
90

500

113

Data Sheet Number...ocoosocsosaas
Periapse/Apoapse Alt. (km)ccocoos
Inclination (deg).scceccvesacoasns
Imaging Altitude Range (km)......-
Tmaging On-Time (min)...ccveovces

Minimum Swath Width (kn)J EEEEEREE X
Max. Ground Resolution (km).,...., .003
Positional Accuracy (Ki),sseeceso

Operating Wavelength (em)..cu.cuse
Depression Angle (deg)..scevervos
Compressed Pulse Width (usec)....
Pulse Repetition Freq. (/sec)....

.028
100, 000
500, 000
9.1

No. of Integrated Pulses.........
Beamwidth Travel Time (8€C)l.cecoe

SUPPORT

REQUIREMENTS:

Field of View (deg)...covcevsoesse
Antenna Shape (ft)esceosorresscas
Pointing Accuracy (deg).ieeesvooes
Max., Roll/Yaw Rate (deg/sec)..... .14/.29
Operating Power (Watts),..veeoeso. 2300
Data Rate (bits/S€C).uvsecvorossss3e3X10
Radar Volume (CU.fE.)eevesvocones 003
Antemna Weight (Ibs)..... tecseses 280
Radar Weight (1bS)...sveosvsessss 100

1.4/.72
16/33
.0011

7

COMMENTS:
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PLANET: Mercury

OBSERVABLE: Topographic Changes

Family No. 2&4

RADAR TVYPE: Synthetic Aperture (one-sided stereo)

ORBIT:

IMAGE:

RADAR:

Data Sheet Number..occcocsscecaca
Periapse/Apoapse Alt. (km).......
Tnclination (deg).cveceoscevsacss
Tmaging Altitude Range (km}..o..os
Imaging On-Time (min)...eseevacse

Minimum Swath Width (km).,..oe.eoeo
Max. Ground Resclution (km)......
Positional Accuradcy (Km).cocessoe

Operating Wavelength {em)....0..
Depression Angle (deg)..csvecrccs
Compressed Pulse Width (usec)....
Pulse Repetition Freq. (/sec)....
No. of Integrated PulseS.....so000
Beamwidth Travel Time (sec)......

148
500/500
90

5060

113

.5
.05 (.00005 range;
.005

10
45
. 00011

SUPPORT

REQUIREMENTS:

Field of View {(degB).cvescsersroass
Antenna Shape (ft)esesseseassesce
Pointing Accuracy (deg).sssceeses
Max, Roll/Yaw Rate (deg/sec).....
Operating Power {(watts).,sveecsas
Data Rate (bits/sec)eecesessssses
Radar Volume (Cu.ft.) seeccenrsse
Antemma Weight (1bs)esceveccnvsee
Radar Weight (I1b8).easssccasarses

COMMENTS:

Required pulse width cannot be achieved
without increasing frequency to permit adequate bandwidth,
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