AEROSPACE REPORT NO.
ATR-76(7365)-1 VOL. Il

. DRI
Advanced Space System Concepts and Their

Orbital Support Needs (1980-2000)

Volume III: Detailed Data - Part I: Catalog of Initiatives, Functional
Options, and Future Environments and Goals

(A Study of the Commonality of Space Vehicle Applications
to Future National Needs)

(UNCLASSIFIED VERSION)

Prepared by
1. BEKEY, H. L. MAYER, and M. G. WOLFE

Advanced Mission Analysis Directorate
Advanced Orbital Systems Division

April 1976

Prepared for

OFFICE OF SPACE FLIGHT
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D. C. /ﬂ
A

Contract No, NASW 2727 Systems Engineering Operations
THE AEROSPACE CORPORATION

Wy -

ot

((NASA~CR-T48710) ADVANCED SPACE SyStgm =~ — ~ —

fC?IgCEPTS AND THEIR ORBITAL SUPPORT NEEDS ﬁg%?-?tg@
!;A 80 ": 2000). VOLUME 3: DETAILED DATA. '
RT 1: CAETALOG OF INITIATIVES, FUNCTIONAL Unclas '

|
- OPTIONS, AND FUTURE (Aerospace Corp., E1 G3/12 15345 !

1



Aerospace Report No.
ATR-76(7365)-1 Vol. 11l

ADVANCED SPACE SYSTEM CONCEPTS AND THEIR
ORBITAL SUPPORT NEEDS (1980-2000)

(A Study of the Commonality of Space Vehicle Applications
to Future National Needs)

(UNCLASSIFIED VERSION)

VOLUME III: Detailed Data -~ Part [: Catalog of Initiatives, Functional
. Options, and Future Environments and Goals

Prepared by:
I, Bekey, H. L'.'Mayer, and M. G. Wolfe

Advanced Mission Analysis Directorate
Advanced Orbital Systems Division

April 1976

Systems Engineering Operations
THE AEROSPACE CORPORATION
El Segundo, Czlifornia 90245

Prepared for:
OFFICE OF SPACE FLIGHT

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Wasghington, D, C,

Contract NO, NASW 2727



Report No,
ATR~76(7365)=-1, Vol, III

ADVANCED SPACE SYSTEM CONCEPTS AND THEIR
ORBITAL SUPPORT NEEDS (1980-2000)

(A Study of the Commonality of Space Vehicle Applications
to Future National Needs)

t

(UNCLASSIFIED VERSION) :

VOLUME III: Detailed Data - Pia.rt I: Catalog of Initiatives, Functional Options,
and Future Environments and Goals

i H L. Mayer a

Study Director and As¥t. Group !Dlrector Principal Staff Scientist
Advanced Mission Analysis DlreLctorate Advanced Programs Division
Advanced Orbital Systems Division

A/.%

Staff Engineer
Advanced Mission Analysis Directorate
Advanced Orbital Systems Divisilon

Approved

. \ i
R. H, Herndon §
Group Director General Manager
Advanced Mission Analysis Dlrevtorate Advanced Orbital Systems Division
Advanced Orbital Systems Divisibn Systems Engineering Operations

ii



FOREWORD

This report documents the results of Study 2. 5, "'Stady of the Commonality of
Space Vehicle Applications to Future National Needs, ' performed under NASA Contract
NASW 2727, during Fiscal Years 1975 and 1976, Capt. R. F. Freitag and Mr, F. S.
Roberts, Advanced Programs, Office of Space E:light, NASA Headquarters, provided
technical direction during the course of the effort, The report is being issued in separate

classified and unclassified versions.

This report is comprised of four separate volumes entitled:

Volume I Executive Summary
Volume II Final Report
Volume III ~ Detailed Data - Part I: Catalog of Initiatives, Functional

Options; and Future Environments and Goals
Volume IV Detailed Data ~ Part II: Program Plans and Common
Support Needs
The first two volumes summarize the overall report. The third volume presents
a catalog of the initiatives and functional system options; and thoughts on future environ-
ments and needs. The fourth v01u|me matches the "initiatives'' against the requirements

and presents detailed data on altelfnate program plans for alternate future scenarios, from

which likely supporting vehicle and technology needs are derived.

This volume contains the catalog of initiative system concepts; a data bank of time-
phased functional system options; considerations of the future environments and their implica-
tions on national needs and space goals; relationship between the goals and the initiatives; and

the methodology used for weights estimation.
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F-0125

The next several pages presenf an index to the catalog of initiatives. A simple
coding scheme is used to identify the initiatives. The first letter "M" or "C" designates
whether it is Military or Civilian., The|second letter, "O", gM, or "'S", designates whether
its main function is Observation, Communications, or Support. A number then represents

the chrorological file number of the initiatives within each of the above functions,

The initiatives appear in the data bank filed according to the above scheme,




INDEX TO INITIATIVES

CIVILIAN — OBSERVATION

CO-1
Co-2
Co-3
Co-4
CO-5
CO-6
Co-7
CO-8
C0-9
C0-10
Co-11
CO-12
CO-13
CO-14

Advanced Resources/Pollution Observatory
Fire Detection

Water Level and Fault Movement Indicator
Ocean Resources and Dynamics System
Multinational Air Traffic Control Radar
U.N. Truce Observation Satellite

Nuclear Fuel Locator

Border Surveillance

Coastal Anti-Collision Passive Radar
Astronomical Super Telescope
Atmospheric Temperature Profile Sounder
Synchronous Meteorological Satellite
High Resolution Earth Mapping Radar
Interplanetary T. V. Link

© CIVILIAN ~ COMMUNICATIONS

CC-1
CC-2
CC-3
CC-4
CC-5
CC-6

Globa! Search + Rescue Locator
Urban/Police Wrist Radio

Disaster Communications Set
Electronic Mail Transmission
Transportation Services Satellites
Advanced T.V. Broadcast

¥F-0125 Ri



CC-7
CC-8
CC-9
CC-10
CC-11
CC-12

|
INDEX TO IN ITIATIVES (CONT INUED)
votingiPIoniﬁg Wrist Set
Nationali Information Services -
Personatz Communications Wrist Radio

Diplomatic/U. N. Hot Lines
3-DfHolographic Teleconferencing

‘Vehicle/Package Locator

CIVILIAN = SUPPORT

CS-1
CS-2
CS-3
CS-4
CS-5
CS-6
CS-7
CS-8
CS-9
CS-10
CS-11
CS-12
CS-13
CS-14
CS-15
CS-16

Energy Generation - Solar/Microwave
High Efflmency Solar Energy Generation
Energy Generation - Nuclear/Microwave
Nuclear Waste Disposal

Aircraft Laser Beam Powering

Night {ljuminator

Personal Navigation Wrist Set
Multinational Energy Distribution
Energy Monitor

Vehicular Speed Limit Control

Space Débrls Sweeper

Ozone Layer Replenishmeént/Protection
Rait Anti-Collision System

Burglar IAiarmlintrusmn Detection
Power Rlelay Satellite

Near-Te1"m Navigation Concept

F-0126 R2



INDEX TO MILITARY INITIATIVES

(The index as well as the déscriptive material of the
initiatives have been deleted for security classifica-

tion reasons.)



E-1001

The facing page is a sample fogrmat used in presenting the data on the initiatives
in the catalog. Each initiative is described on one such format sheet. Each initiative has
had sufficief;t preliminary analysis to grossly define the system concept, to estimate the

satellite gross weights and sizes, and to define the major performance parameters of key

space and ground elements. A pictorial is presented of the function to be performed.

" A brief statement is made of the purpose of the initiative and of the reasons why
such an initiative might be useful. The concept is very briefly described, The character-
istics of the satellite are summarized in terms of gross weight, size, and raw power on
orbit. The orbit characteristics are given. The number of satellites required to form an
active const‘:ellation of the calculated perf%lrmance are given. The category of technological,
phenomenological, or hazard risk (low, medium, or high) is estimated. The time frame
during which the earliest conception of each initiative ¢could be acquired is estimated, The
space only ¢ost to the first operational capability incliding R&D, investment in the first
operational units, and the required boostjr costs is estimated. The performance is des-

cribed in terms of those numbers most relevant to the utility.

For each initiative concept, the building block requirements (such as Shuttle or
Large Launch Vehicle, upper stage or Tug or SEPS or other orbital vehicle} are stated
and any special requirements above and beyond today's technology, those sections are left
blank.




E-1001R1

. PURPOSE

¢ RATIONALE

e CONCEPT DESCRIPTION \y

© CHARACTERISTICS
¢ WEIGHT
e SIZE . ‘
o RAW POWER v
¢ ORBIT

o CONSTELLATION SIZE
o RISK CATEGORY
» TIME FRAME

¢ |1OC COST
8 PERFORMANCE

¢ BUILDING BLOCK REQUIREMENTS

o TRANSPORTATION

¢ ON-ORBIT OPERATIONS
¢ SUBSYSTEMS

» TECHNOLOGY

e OTHER
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E-0937R2

l
ADVANCED RESOURCES/POLLUTION OBSERVATORY (CO-1}

® PURPOSE

To provide high quality, multispectral ea
and pollution data.

® RATIONALE
Integrated ERTS-like system, real-time d

rth resources

ata distribution

to worldwide users, active sensors neede
® CONCEPT DESCRIPTION

Active and passive sensors, large aperture, high, medium,

d,

and low resolution imaging obtained in muitispectral
region and radar. Data disseminated by Jaser link
through relay satellite,
® CHARACTERISTICS
e WEIGHT 30,000 1p
e SIZE 10 x 60 ft
+ RAW POWER 12 kW
o ORBIT 500 nmi|sun synch.

o CONSTELLATION SIZE 1

e RISK CATEGORY | {Low}
e TIME FRAME ' 1985
e [OC COST (Space only} 350 M

© PERFORMANCE

Muitispectral resolutions varying from <]10 to <100 ft

obtained worldwida.

© BUILDING BLOCK REQUIREMENTS

e« TRANSPORTATION

Shuitle and tug

/ MULTISPECTRAL \

SIDE-LOOKING RADAR

N ; T ——
~
\ ~ \ 10 nmi SWATH &

\VW \ 100 nmi SWATH
\

MULTISPECTRAL
RESDLUTION \

200 pml SWATH

HESOLUTION = B0 ft

\ COVERAGE EVERY 6 HOUHS

¢ ON-ORBIT OPERATIONS Shuitle attached manipulator, servicing stages

e SUBSYSTEMS
e TECHNOLOGY

e OTHER None

Gundanala and navigation: attitude control; transmitter
Large radar antenna; high power tubes and modulator; LS| data processor



FIRE DETECTION (CO-2)

® PURPOSE

To detect fires in remote regions, maintain surveillance
of hot spots, fire perimeters.

¢ RATIONALE

Fire damage can be minimized by early detection, and
firefighting with knowledge of extent and progress.

® CONCEPT DESCRIPTION
Satellite with short and long wave infrared sensors

detects fires at an early stage - transmits data to
control center.

® CHARACTERISTICS

» WEIGHT 25,000 Ih

s SIZE 15 x 60 ft

¢ RAW POWER 2 kw

+ ORBIT Synch. Equat.
¢ CONSTELLATION SIZE 1

¢ RISK CATEGORY | {Low

e TIME FRAME 1985

¢ 10C COST (Space only) 230 M
® PERFORMANCE -
Detects fires as small as 10 x 10 ft. 1ocation accuracy
<300 ft. Resolution =300 ft - U. S. coverage every
2 1/2 minutes.

@ BUILDING BLOCK REQUIREMENTS

E-0938R2

IR, CCD, MCSAIC
DETECTORS, 120 in. OPTICS

UsSA SCANNED

EVERY 2.5 min
105 RESOLUTION ELEMENTS
iN 20

A nmi -
SCANNED OVER USA
300 ft RESOLUTION

+ TRANSPORTATION Shuttle and large tug
¢ ON-ORBIT OPERATIONS  Automated or manual servicing unit
. e SUBSYSTEMS Attitude control; sensor
¢ TECHNOLOGY Large optical mirror; LS| data processor; CCD focal plane
» OTHER None
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WATER LEVEL AND FA

e PURP

¢ RATIONALE

I
Prediction of earthquakes, floods, droughts, and
accurate water resources would be of great socia]

and economic benefit.

@ CONCEPT DE PT
Picosetond(10'§5 RIPTION

and floats, efc.
@ CHARACTERISTICS

WEIGHT

SIZE

RAW POWER

ORBIT
CONSTELLATION SIZE
RISK CATEGORY

TIME FRAME

10C COST (SPACE ONLY}

® PERFORMANCE

oo 9 VOSSO E

Relative range obtained to . 0. 3 millimeters at any
nq)mber of points separated by 100 meters or morg.
0” instrumented points can be measured every hour.

® BUILDING BLOCK REQUIREMENTS

* TRANSPORTATION

* ON-ORBIT OPERATIONS
¢ SUBSYSTEMS

¢ TECHNOLOGY

* OTHER

12

SE . .
0 ma?e precision measurements in many 3 C
rapid succession for aid in earthquake prediction,
water resources establishment, disaster use, etc.

second sec) pulsed laser radar in orbit obtains
precision differential range measurements from corner
reflectors implaced on beth sides of faults, rlver!banks

H

ULT MOVEMENT INDICATOR (CO-3)

E-7221R3

faces in

LAS
4

esenn®

i

800 Ib !
0.5 m optics
250W

?eostatlon;ary

| {Low)

1985
50M

)

R RADAR SATELLITE IN GEOSTATIONARY ORBIT

oeMm CS
PICOSECOND FULSES

2 MICRORADIAN POINTING
oW GE POWER
104 j PER PULSE

OPTE

AVERA

10 cm CORNER
REFLECTORS TO

DETECT RELATIVE
FAULT MOVEMENT

RIVER

CORNER REFLECTORS
ON POSTS AND

FLOATS TO DETECT
RELATIVE WATER LEVEL

Shuttle, 104S/Tug -
Automafed(!lor manned servicing
Picosecon

i

receiver, transmitter, 2 «r pointing
Streak caniera converter, mode locked laser and switch




OCEAN RESOURCES AND DYNAMICS SYSTEM (CO-4)

® PURPOSE

To locate schoois of fish and to map ocean

dynamic signatures,

o RATIONALE

Fish protein resource yield needs to be maximized due
to world protein shortage. Mapping instruments needed.

® CONCEPT DESCRIPTIO

Temperature and emissivity I§ifferen¢:es in surface water |-
caused by schools of fish, currents, and plankton
concentrations are detected by the
self-emission in the long-wave infrared,

® CHARACTERISTICS

* WEIGHT

s SIZE

e RAW POWER

¢ ORBIT

* CONSTELLATION SIZE
RISK CATEGORY :

TIME FRAME
10C COST (SPACE ONLY)

¢ PERFORMANCE

100-ft resolution attained over all ocean surfaces
every 12 hours, Sensitivity equivalent to 0,002 deg C

achieved,

® BUILDING BLOCK REQUIREMENTS

¢ TRANSPORTATION

* ON-ORBIT OPERATIONS
© SUBSYSTEMS

¢ TECHNOLOGY

¢ OTHER

ifferences in their

F-0118R2

15,000 Ib

10 x 60 ft

25 kw

300 nhmi polar

[

| {(Low}
1985
300 M

v S
o,,”’<i N

RESOLUTION

= 100 #t x 100 ft \

v,

1o )
L PLANKTON oR ¥
# r WEEK FEEDING ;
70 AREAS,
o,
l|.\-.~l l.l .
e ©F

il
IRLAVRR SRy ¥

\
\

+ LWIR SENSOR

+ 2000 DETECTORS-COQLED
10 ft OPTICS-UNCDOLED

+ CRYOGENIC REFRIGERATOR

|
300'--"5."“_2'_?5:1* ll!
S~
~ \
24 Mhz

SYNCHRONOUS EQUATORIAL
DATA RELAY SATELLITE

DATA
BANDWIDTH

i,
' {CURRENTS
-"\- v l.“

Shuttle
Shuttle attached manipulator

Thermal dissipation, sensor, cryogenic cooler '
Large LWIR sensor: cryogenic refrigerator; LS| data processor

None
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" E-7649R2

MULTINATI ONAL AIR-TRAFEIC CONTROL RADAR (CO-5)
® PURPOSE .
To extend radar coverage beyond the line-of-sight for ORBITAL DIFFRAGTORS
Air Traffic Surveillance, and avail other countries 250 n 250 4 ”
. R 19: (;I;:Asznée satellites. il T bESh
250 ft
Radars are costly and many are required today [due 300 nmi ALTITUDE [‘ﬂ: ;
to line-of-sight fimits. INCLINATIONS et
® CONCEPT DESCRIPTION B .
Orbital diffracting passive arrays allow large coverage /
from .a few central radars. Scanning accomplished ' /
by orbital motion and frequency shift. /
o CHARACTERISTICS A
o WEIGHT 3,700 Ib /
» SIZE 250 x 250 fi
e RAW POWER 1 kW 0
. ORBIIT 300.nmi, 35-5( 600 miles
¢ CONSTELLATION SIZE 150 '
e RISK CATEGORY I (kow) {
» TIME FRAME 198 3 . 60 f+ DIA
» 10C ‘COST (Space only) 30 M SSkD aRp" 2"
® PERFORMANCE 60 mites el
All aircraft equipped with 10 W beacons detected .
reliably for enroute control every 4 min. U, S, A. e
coveréd with three radars. Smaller countries feed ADON ON AIRCRAFT = 104 POWER
only 1 -2 radars. .
¢ BUILDING BLOCK REQUIREMENTS L
« TRANSPORTATION Shuttle
« ON-ORBIT OPERATIONS Shuttle manipﬁjlator, automated or manual assembly/ servicing
» SUBSYSTEMS Attitude control, structure
¢ TECHNOLOGY lon thruster, Structural rigidity

e OTHER None




U.N. TRUCE OBSERVATION SATELLITE (CO-6)

® PURPOSE
Aid U.N. teams to monitor truce agreements, particularly
border zones, and weapon system dispositions such as
missile launchers.

¢ RATIONALE
U. N. will have responsibility for truce monitoring, but
will be denied on-site capability in some cases. Space

systems are free from local control or interference.
® CONCEFT DESCRIPTION
One low altitude satellite with visible light optics for

daytime monitoring and infrared optics for night-
time operation.

@ CHARACTERISTICS

o WEIGHT 4,000 Ih

¢ SIZE 15 x 60 ft

e RAW POWER 3 kW

e ORBIT 225 nmi near-polar
e CONSTELLATION SIZE 1

¢ RISK CATEGORY | (Low}

o TIME FRAME 1985

e IOC COST (Space only) 90 M

© PERFORMANCE
Ground resolution, <6 ft. (Visible} 120-ft [. R.
Location accuracy, 300 ft. Truce area covered
twice a day.

¢ BUILDING BLOCK REQUIREMENTS

E-0939R2

I

226 nmi
CIRCULAR ORBIT

COMMAND
AND READOUT

4000 b SAT

¢ TRANSPORTATION Shuttle

o ON-ORBIT OPERATIONS  Shuttle attached manipulator

e SUBSYSTEMS Focal plane

e« TECHNOLOGY Similar to weather satellites and ERTS; CCD focal plane
¢ OTHER -

15
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® PURPOSE .

To detect and locate all nuclear reactor fuel elements ‘

continuously wherever they are.

® RATIONALE

Real~time monitoring of location of nuclear material 16 BEAMS
needed to prevent proliferation of weapons and nuclear

blackmail,

® CONCEPT DESCRI
Clgz)ich assembly or%lgnETION

15sem| iner is tagged with a microwave
generator in a tamper-indicating case, The uniguely coded
signals are transponded by four satellites and the position
computed by time-difference-of-arrival on the ground.

E-0940R3
NU CLEIKR FUEL LOCATOR (CO-7)

4 TRANSPONDER SATELLITES
IN 24 HOUR ELLIPTICAL
INCLINED ORBITS

42 ft DA
ANTENNA

/TN PN

L

\
il

10 mW AT
3000 MHz

® CHARACTERISTICS l’ 2
" © WEIGHT 3000 Ib [ /’ )Y/ " , mos \\‘**-
® SIZE 42 ft antenna ) / / i !
. gangPOWER 35(]0 Wh Eiliot./Inl DEPOT ‘{i v/ ) ( S:CT:ETJ::TUBE
o nch. Ellipt./Incl. - .
e £ | S I N e
. oW g 7 !
¢ TIME FRAME 1985 \ ;ﬂ.'i“" sl
® |OC COST (SPACE ONLY) 270 M N Koo A Eﬁ%ﬁ%n _/"I]ﬂ [l
® PERFORMANCE = ()&
Each fuel assembly identified and located to 500 ft neacton {7 ] 0l il {0
continuously, whether in a reactor building, injtransit, I I
or in storage; 10,000 assemblies tracked simultgneously. " :
® BUILDING BLOCK REQUIREMENTS n ] 7
¢ TRANSPORTATION Shuttle and Tug i . '
¢ ON-ORBIT OPERATIONS Automatedrlor manual service unit
¢ SUBSYSTEMS Antenna, transponder

¢ TECHNOLOGY
¢ OTHER

Multibeam|antenna - multi-channel transponder

LS| ground multi-channel cross-correlator receivers; high temperature
and high radiation resistant vacuum tube transmitter and code generator;
thermopile| electrical generator; tamper alarm. Roof transponders.



£-0941R4

BORDER SURVEILLANCE (CO-8)

¢ PURPOSE
To detect overt or covert attempts at crossing 9 &
a border. N

® RATIONALE , o
Flow of illega! aliens and drug traffickers is a major

. . cppe SYNCH.EQU
problem, Detection is difficult along long, unpatrolled RCauNELs ORI

borders o2 B SAI
® CONCEPT DESCRIPTION Lo
Very many, very small seismic sensors are read out STATIONKEPT 25'
by a satellite with very large antenna. Penetration causes . CONTROL umiT
vibrations which are picked up and correlated at a / - DNE MILLION SENSORS
central site. « ONE THOUSAND CHANNELS
® CHARACTERISTICS / i
¢ WEIGHT 8000 Ib s °
o SIZE 9000 ft x 9 ft o e g el
o RAW POWER 20 kW o o g
¢ ORBIT SynCh. Equat. SENSORS <
e CONSTELLATION SIZE ] « POWER: 10 mW 100 &
» RISK CATEGORY [l {Medium) | ilee Se O>~
s TIME FRAME 1990 * s WEIEN
¢ 10C COST (Spaceonly) 170 M EXCEEDED 5 “FENCES"™
@ PERFORMANCE
Virtually all moving objects detected, False alarms sorted
by correlation between sensors and fences. Sensor life

3.5 years at one penetration attempt per sensor per
month.

. ® BUILDING BLOCK REQUIREMENTS

o TRANSPORTATION Shuttle and tug

o ON-ORBIT OPERATIONS Automated or manual assembly and servicing unit

¢ SUBSYSTEMS Structure; attitude control; antenna

¢ TECHNOLOGY - large passive microwave antenna - stationkeeping subsatellites: laser master measuring
s OTHER Small, light, long-lived sensor units which are very and control unit

cheap in mass production.

17



E-0942R4
COASTAL ANT1-COLLIS10N PASSIVE RADAR (CO-9)

© PURPOSE
Inexpensive and lightweight radar for ail surface
vessels - navigation; collision avoidance.

2 SATELLITES, 30° APART IN SYNCHRONOUS EQUATORIAL ORBIT

® RATIONALE
Conventional radar too expensive and interference
prone, Pleasure craft usually denied radar benefits.

10 PHASED ARRAYS,
EACH 1000 x 1000 1,
100 kW AVEHASGE POWER

® CONCEPT DESCRIPT
[Titminate see(t;coasts v'v?th' scanning microwave beams

from space. Scanning receiving antennas on boats
obtain range and angle data on hazards.

® CHARACTERISTICS

o WEIGHT 2,000,000 Ib ' "9
e SIZE 1,000 x 10, 000 ft '!lll
e RAW POWER 3 MW ‘lli'
: ggﬁgﬂmnom Siz yneh. Equat. l"i’
. E 2 . /) EOVERED, EALH 200 x 200 amf
» RISK CATEGORY 11 (Medium) ¢
e TIME FRAME 1995 %
e 10C. COST 10B 7

© PERFORMANCE

\ L . 2 ... & 1+ — EACH AREA SCANNED IN
Relative location of ali objects >100 m” within RAUMINATOR BEata™
12 nimi range. 100 x 300 ft accuracy in 50° sector.
3 x 0.5 ft antenna in vessel. Unlimited number of %
users,
© BUILDING BLOCK REQUIREMENTS
o TRANSPORTATION LLV and largei tug or farge SEPS
e ON-ORBIT OPERATIONS Automated or|manual servicing unit; assembly in orbit
s SUBSYSTEMS Structures; altitude control; antenna; power

¢ TECHNOLOGY Large adaptivei microwave antenna; high power transmitters: prime power source.
e OTHER



E-0943R4

ASTRONOMICAL SUPER TELESCOPE (CO-10)

® PURPOSE
To extend knowledge of universe by examination of

most distant objects.

® RATIONALE
Largest earth telescopes have insufficient resolution.

Need even more than LST will provide.

e CONCEPT DESCRIPTIO
cross-array of vgible !Igfﬂ and 100 zm mirrors is

phase controiled at mirrors or near focal plane for
constructive interference. Laser link to other
Cross-array.

® CHARACTERISTICS

e WEIGHT 40,000 Ib
o SIZE 800 ft cross
@ RAW POWER 10 kW
* ORBIT 300 nmi circular
o CONSTELLATION SIZE  2-100 km apart
¢ RISK CATEGORY - IV (High)
» TIME FRAME 2000
¢ IOC COST (Space only) 430 M
©
PE#(ECP ;;Ra%ng(cm%asurements to 6500 light years with

one cross. Resolution of one cross = 3 x 10-9 radians.
Resolution of 2 crosses = 10711 radians,

© BUILDING BLOCK REQUIREMENTS
o TRANSPORTATION Shuttle

FOCAL UNIT IS STATIONKEPT
1 km FROM CRODSS

- CROSSARRAY OF 21 - 2.m DIA
MIRRQRS

- ARM LENGTH = 240 m

- INDIVIDUAL MIRRORS ARE PHASE
CONTROLLED FOR CONSTRUCTIVE INTERFERENGE
AT FOCAL PLANE

———
-— —

PAIR OF
CROSS TELESCOPES,
100-km SEPARATION

1000-km ORBIT

o ON-ORBIT OPERATIONS Automated or manual service unit, manned assembly

o SUBSYSTEMS
o TECHNOLOGY
o OTHER

Mirrors, stationkeeping, structure, sensor, phase control mechanism
Adaptive focal plane, mirrors, stationkeeping sensors

19



ATMQSPHERIC TEMPERATURE PROFILE SOUNBER (CO-11)

& PURPOSE
To measure actual profiles of temperature in th

atmosphere.

3]

® RATIONALE
Weather prediction requires knowledge of temperature
profiles, as well as other phenomena,

® CONCEPT DESCRIPTION
Pulsed laser vibrationally excites CO2 or H20 molecules,

Subsequent rotational transitions in the millinmeter wave
spectrum show temperature dependence which|is
measured by ratio of energy in several lines.

® CHARACTERISTICS

e WEIGHT 4000 1b

¢ SIZE 30-ft diajantenna
o RAW POWER 5'kW

® ORBIT 600-nmi polar

* CONSTELLATION SIZE 4 .

s RISK CATEGORY HI (Medium)

° TIME FRAME 1990

¢ [OC COST (SPACE ONLY) 250 M

® PERFORMANCE . |
Entire atmosphere measured, with resolution of 300 ft
horizontally and 100 ft verticaily, every four hours,
E{"'SSL%?] tllnes and signal strength imprecisely|defined
at present.”

® BUILDING BLOCK REQUIREMENTS

E-0944R3

mm WAVE|30 ft DIA ANTENNA

-
P e PULSED CO2 LASER
- 4+in, OPTICS
1-kW POWER

ATMOSPHERE

® COy, H20 VIBRATIONALLY EXCITED
& MILLIMETER WAVES RADIATED
BY ROTATIONAL TRANSITIONS

/

SURFACE

\]
600 P
— TR

e TRANSPORTATION Shuttle and tug/IUS

¢ ON-ORBIT OPERATIONS Automated service unil/ Shuttle-attached manipulator

¢ SUBSYSTEMS Antennal laser, attitude control . .

¢ TECHNOLOGY Laser, power dissipation, antenna, pointing, sensitive heterodyne receiver

e OTHER



E-0909R4

SYNCHRONOUS METEOROLOGI CAL SATELLITE {CO-12}

® PURPOSE
To collect worldwide atmospheric data for global
weather prediction.

® RATIONALE
High resolution and frequent coverage of globe are

needed for forecasts.

e CONCEPT DESCRIPTION | o
Optical sensor with 1 meter mirror collects visible light

data on gross meteorological features, Same instrument
makes spectrum measurements for detailed information
on atmosphere.

@ CHARACTERISTICS

o WEIGHT 3,000 Ib

e SIZE 5 x 301t

¢ RAW POWER 1 kW

¢ ORBIT Synch. Equat.

o CONSTELLATION SIZE 3

s RISK CATEGORY ! {Low)
¢ TIME FRAME 1985
e 10C COST "(Space oniy} 190 M

€ PERFORMANCE
Ground resolution 300-ft dia. Scan rate: earth coverage
in 20 sec for clouds, etc, Detailed measurements of
spectrum every 200 sec.

¢ BUILDING BLOCK REQUIREMENTS

o TRANSPORTATION Shuttle and tug
¢ ON-ORBIT OPERATIONS

3 ft DIA OPTICS
VISIBLE LIGHT TELESCOFE

SYNCHRONOUS
EQUATORIAL
ORBIT

MICROWAVE
OR LASE

COMMUNICATIONS
LINK

300 ft RESOLUTION

160 nmi SWATH

Automated or manual servicing unit

e SUBSYSTEMS Laser for communications
o TECHNOLOGY Laser communications {ink, LS| computer
e OTHER Weather prediction algorithm
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E-5832R2

HIGH RESOLUFTION EARTH MAPPING RADAR (CO-13)

® PURPOSE

To provide maps of the surface with high resolution 25 MW REACTOR

through cloud cover.

¢ RATIONALE
Resources, poliution, crop, water, and other,

may be aided by high resolution and frequent

regardiess of weather.
® CONCEPT DESCRIPTION

Synthetic array radar of very high power prcm|

resolution. On-board image processing allows micro-

wave data fink for all weather capability.
© CHARACTERISTICS

o WEIGHT 110, 000 Ib
o SIZE 16 x 100 ft
e RAW POWER 2.5 MW

e ORBIT 200 nmi p
¢ CONSTELLATION SIZE 1

* RISK CATEGORY Il (Mediu
e TIME FRAME . 1990

e 10C COST (Space only) 500 M

o. PERFORMANCE
200 nmi ground swath mapped fo less than a f
resolution once a day. U.S. covered every si

¢ BUILDING BLOCK REQUIREMENTS

o TRANSPORTATION Shuttle

¢ ON-ORBIT OPERATIONS Shuttie m
« SUBSYSTEMS Thermal,
¢ TECHNOLOGY High powe
¢ OTHER None

ik days.

RARIATOR
THERMOELECTRIC

o0 ot ORBIT__ GENERATOR
. - i RADAR
ohservations |- 16 & 1 MW mmmu\

POWER.
coverage Ly —~

100 ANTENNAS,
EACH 1 x 16 f1,

i ikl

ides high

DATA LINK
—'_.___.
,Iar % \
Reo e
m)

aw feet

EACH ANTENNA
COVERS 2 x 32

nmi 200 nmi SWATH MAPPED

anipulator; servicing

nuclear, power generator, radar
r transmitter; automated image processor, reactor, shielding












































































































































































































































































































































































