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Foreword

The attached material represents the working papers from the
OAST Space Theme Workshop held at the Langley Research Center,
April 26-30, 1976, and contains a quick-look analysis of the
proceedings. The material is unedited and intended for further

use by the participants of the workshop and the planning elements of
NASA concerned with space mission research and technology. It
should be understood that the data do not represent official plans
or positions but are part of the precess of evolving such plans and
positions.

Nearly 100 of the Agency's top technologists and scientists joined
with another 35 theme specialists to produce this working document -
a document that provides a technical foundation, including research
and technology base candidates, for each of the six space themes.

The material ir this report is considered essential to the development
of Center initiatives in support of these themes. Copies of the report
will be made available to the Center Management Board and the
individuals at the Centers responsible for the FY'78 program planning
cycle. The timing of this planning activity has caused us to distribute
this document in this unedited form. Thus, it possibly contains errors,
hopefully, more of a typographical rather than a technological nature.
Nonetheless, the information contained is of a high professional level,
reflecting the efforts of the workshop participants and will be invaluable
to the planning and successful execution of the Agency's near- and far-
term advanced technology program.

Stanley R, Sadin
OAST Space Theme Workshop
Chairman
NASA Headquarters
Study, Analysis, & Planning Officc
Office of Aeronautics and
Space Technology
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YOLUME III III A STATEMENT

SENSORS (WS E-3)
In Summary the Sensor WG finds the following with regard to:
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Space Power - The sensor program would require new developments pertinent
to instrumentation and calibration sensors in contrast to scientific sen-
sors. One example is solar spectrum measurements for calibrating solar

radiation.

Search for Extraterrestrial Intelligence - A new aspect of sensor tech-
nology requires the development of highly sophisticated receivers for
narrowband detection of microwave signals. In addition, sensors for
automated stellar cataloging must be developed for a mapping data base.

Solar System Exploration - The current sensor program would be signifi-
cantly increased to respond to each need involved in the following
phases of the exploration of the solar system.

1) Exploration from Earth Orbit - An increase in the development of
large area solid state imaging arrays from ultraviolet to infrared.

2) Interplanetary Observation - An addition to the current program
involving a long focal plane telescope using large solid-state
imaging arrays from ultraviolet to infrared for synoptic
planetary observation. (No specific sensor needs were identified
for particles and fields sensors).

3) Sensing from Orbit - A new requirement was identified for high-
energy particle detection from planetary surfaces to help
characterize surface composition; new requirements in electro-
magnetic remote sensing were identified for visible, ultraviolet,
and infrared detectors, and several advanced spectrometers to
characterize planetary atmospheres and surfaces; and a need was
introduced for a gravitometer to measure the mass distribution
of the planets.

4) Atmospheric Probes - A new requirement was identified for an
atmospheric distanalyzer.

5) Planetary In-Situ Surface Sensors - A need was identified for the
development of sensors for penetrometers; a number of in-situ
sensors were identified which require new technologies for surface
chemical analyses, life detection, spectroscopic and microscopic
analyses of surface soils, and meteorological measurements; and
a new advanced technology for sample selection, handling, packaging,
and return is recommended.

IIT IIT A-1



Global Service Systems - Three majer areas were h1ghl1ghted for support
of the global service systems theme:

1) Development of advanced active and passive multi-application
sensors for measuring atmospheric temperature profiles, water
vapor, pressure, the presence of severe stroms, soil moisture,
and ocean surface characteristics.

2) Advanced multi-spectral scanners which exploit the use of solid-
state detectors to achieve improved resolution, sensitivity,
spectral range, and reliability in the ultraviolet to infrared
range.

3) Laser techniques to advance the state-of-the-art in atmospheric
probing and oceanographic characterization.

IIT 111 A-2
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SPACE TECHNOLOGY NEED FORM NO. | A
PAGE1OF _%&
LTITLE _ pjicrment Sensing NO.___ 07,0883 [

THEME /W.G. / TASK

DATE_4 726,76

2. OBJECT!
BJECTIVE Provide physical alligmment data for the assembly of large

lightweight structures

ENVIRONMENT It THE LABORATORY
8. MOOZL TESTED IN AJRCRAFT ENVIRONMENT

5, COMPONENT OR BREADBCARD TESTED IN RELEVANT
7. MOOEL TESYED IN S8PACE EXVIRONIENT

o bne o rardliififagy A n A cramis b

3. NEED ANALYSIS
a) LEVEL Now [4}, wiLL BE LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [paTe: 1983 |

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH[]  wmeowm [ wow [y]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [)] OR
ENHANCING: HIGH[] Meowm []  wow [

e) TASKS NEEDED: STUDY [X] ANALYSIS [X] RESEARCH [ ]
GRDTEST [x] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]

OTHER (Specify) [X] Flight Design {Check one or more)
f) R&T BASE CANDIDATE  __ 50K

13TIC DEMINSTRATED

i)

€

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY None

MATHEMATICAL MODEL
4. PERTINENT FUNCTION QR CHARACT

1. BASIC FHENOMENA C23ERVED ARD REPURTED
2. THEORY FORMULATED YO DESCRISE PHEKGAZRA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ARY

5. SPEGCIFY TECHNOLOSY ADVANCEMENT REQUIRED (0
ACCOMPLISH NEED
Measurement accuracy within SOA. Technique to be applied must be

chosen, A space qualified flight version must be developed.
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F %
TITLE  Ayignment Sensing NO. 08,077e37 ! T
THEME / W.G. / TASK
4 27,76

DATE /I
e L E

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Measurement accuracy within SOA. Technique to be applied must be chosen.

A space flight qualified version must be developed.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CU&"!RENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
one,

9, TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM ]75(77]78]79]80]81]82§83]84]85]86387]88]83§30]91]92] 9319435

TASK ITEM
Study s
Analysis H
Flight Design i
Grd Test

Space F1t Test +HH

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (106 $)
INHOUSE
\__CONTRACT
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r;’ACE TECHNDOLOGY NEED

FORM NO. }
. PAGE10F _ &
1. TITLE _Earth Based Arrays of 100-Meter no. Yy 9 /E-3 2

THEME /W.G./ TASK

pDATE_U /. 26/ 16

Dish Antennas

2. OBJZCTIVE ) . )
Improve signal-to-noise ratio by increased gain of receiving anteppa

3. NEED ANALYSIS
a) LEVEL Now B, witt Bs LEVEL B} UNDER EXISTING PLANS.
b} REQUIRED ADVANCEMENT — SHOULD BE TECHNCLOGY READY
AT LEVEL [ ] FOR OPERATICNAL SYSTEM USE 8Y [uarz; 1985 ]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [[]  mepium K1 vow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:
ENHANCING:  HIGH [F]  mepium [
e) TASKS MEEDED:  STUBY [X]  AnALYsis (]
GRDTEST[] AR CRAFT TEST [ ]
OTHER (Specify) [ ]

ENABLING [} OR
row []
RESEARCH K]
SPACE FLIGHT TEST [ ]
{Check one or mora)

funding level of 100K required FY 1978

1) A&T BASE CANDIDATE

4. COMPLEMENTARY TECHMOLOGY ADVANCEMZNTS REGUIRED FOA
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLQGY ADVANCED
ALCO‘A"& 1ISH NEED

cMT REQUIRED TO

to]erances or scann1ng several hundred d1shes w1th de51red

mechanxca]accuracy Hooking up these dishes and phasing them to
play properly is, however, a prob]em Components such as transm1ssion

11nes, 1oca1 osc111ators, _down 1 converters, etc., ‘must show high degree

of stab111ty
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F _2Z
—
TITLE  parth Based Arrays of 100 Meter Dish NO._b 9/E-3/ 2

Antennas

i

THE..c / W.G./ TASK

- DATE__ 4/ 2876

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Build identical disa antennas and array 1000 together to

increase gain of receiving antenna,

7. ALTERNATIVE APPROACHES/OPTIONS

For earth based system, this technique seems to be the most

viable.

8. CURRENT/PLANNED RELATED ACTIV!TIES (RTOP, OTHER)

I believe the Structures Division at LaRC has submitted a new

___start for FY 78,

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77]78{79]80]81{82]83]84|85]86]87)88]89]90] 919293

94

95

TASK ITEM

Design of Array

Fab/Constructionq

Install Network

Debug —-—

MANPOWER (M-Y)
INHOUSE ___ 2| 2pomo O(LO&OG’IOQ 10

CONTRACT 10 103»‘0\« s fas ofas fmeorlon L
FUNDI 6

|NDHg8$(é° 8 .11.1) 8} 8 fiojrof10f 5
\__CONTRACT sl sl b dfebs




F;’ACE TECHNOLOGY NEED FORM NO. !
PAGE 1OF _ &

1. TITLE _ Uv/Visible/IR Imaqing Arrays NO._10 [/ E-3/ 3.__
THEME /W.G. / TASK

DATE__ 4 /28;76 __

2. OBJEC
TIVE To develop devices of high spacial resolytion and broad

spectral coverage.

3. NEED ANALYSIS
a) LEVEL NOW m . WILL BE LEVEL D UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULC BE TECHNOLOGY READY
AT LEVEL [7] KOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [j) wmebium ]  ow (]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [¥] OR
ENHANCING: HIGH[ ] Mebium [ wow [

e) TASKS NEEDED: STUDY [X] ANALYSIS ] RESEARCH [
) GRDTEST ] AIRCRAFTTEST ]  SPACE FLIGHT TEST [y

OTHER (Specify) [ ] {Check one or more)
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USZ OF THIS TECHNOLOGY

ENVIRONMENT (N THE LABORATORY
6. MODEL TESTED IN AIARCAAFT ENVIRONMENT

§. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MOBEL TESTED IN SPACE ENVINONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED 7O
ACCOMPLISH NEED

1. 1CCD for hard UV (200 - 2000 R)

2. Solid state array -- 200 x 200 (2000 - 4000 )
3. Llarge area, monolithic visual CCD

4. Optically mosaicked visyal CCD's
5. Near IR area array

€. Thermal IR line array

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATEO TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART




6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
J._ Develop Imagar from 200 to 2000 ) .

2. Develop Solid State Imager for 2000 to 4000 §

3. Develop Large Monolithic CCD Visual Imager

4. Optically Mosaicked Large CCD Array
5. Near IR Area Array

6. Thermal Ir Line Array

-~

SPACE TECHNOLOGY NEED FORM NO. | A
PAGE 20F 2 _

TITLE  yy/visible/IR Imaging Arrays NO.__ 10 / E-3 /2 |

THEME /W.G./ TASK

DATEg /Z_E-;/ 16

7. ALTERNATIVE APPROACHES/OPTIONS

None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
None

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76|77]78]79|86|81)82183]84]85]|86]87]88]85}90]91}92] 93§94

95

TASK ITEM
1

O B W IN

MANPOWER (M-Y)

INHOUSE 6| 8110 al 8l 6l 6} 6] 4l 4] 4
CONTRACT

FUNDING (108 $)

o]
~J
[« ]
o
>
£
S

INHOUSE .4].6] .9 .9].
\___ CONTRACT |




rSPACE TECHNOLOGY NEED FORM NO. | W
PAGE1OF__3

1. TITLE Advanced Micr i i NO.__ 2/ £-3 4
(Near-Nadir and Limb) THEME / W.G./ TASK

paTe_4_ /26,76

2. OBJTECTWE

—

sensing capabﬂlty for temperature and water vapor profiling from -
geosynchronous orbit and stratosphere trace pnllutant sensingfrom-limb
e —a0a00Ing oW £3

rih orb3
3. NEED ANALYSIS
a) LEVEL NOow [2]. wiLL Be Lever (3 UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [ FOR OPERATIONAL SYSTEM USE BY
¢} RISK IN ACHIEVING ADVANCEMENT:

HIGH ] wmepium B} Low [

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING (X] OR
ENHANCING:  HiIGH[ ] meowum [ wow [J

e) TASKS NEEDED: STUDY [ ANALYsiS [y] RESEARCH [X]
GRDTEST[X] AIRCRAFTTEST {}  SPACE FLIGHT TEST [

OTHER {Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE 506-20-26 Millimeter W, 40PK)
4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _The required radiometric receivers (high efficiepcy)
at 60 _to 1000 GHz involve development of components, e. g . mixer, local-eseiMator,
Multipliers. Large mechanically scanned (210-m.D.}—are-required-with-mementum
lconpensation
5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Weighting functions, and data analysis algorithms need to be developed and demgnstrated.
Complementary gggratlmmmmmmmw results.
Dicke_switch and correlation approaches traded off. Ihe microwave limb-sounder|(MLS)
was initiated under AAFE for frequencies below 300 GHz. The maximum-sensitiwi ty
occurs near 1 THz. To operate efficiently at 1 THz, hetter mixers, multipliers land

quasvwwwwmmqmtm must
also be kept to less than 10, 000 K in order for these submillimeter devices—to |offer

an advantage aver infrarved instruments-. -

ENVIRONMENT IN THE LABDRATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPOATED
2. THEQRY FORMULATED TO DESCRIBE PHENOMENA
MATHEMATICAL MODEL

3. THEORY YESTEY BY PHYSICAL EXPERIMENT OR

4

LEVEL
OF STATE
OF ART

A o PRI Lol it 1B K s BTl X
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F __ 2
R P
TITLE pAdvanced Microwave Sounding Radiometers (Near- No. 11 E-3 #
Nadir and Limb) THEME /W.G./ TASK

pATE 4/ 28, 76
£ v 0

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Perform ART/SRT for 1980-90 missions (Stormsat, shuttle) define, study, develop se-sors
for 1985 and 1990 missions, carry-out ART/SRT in areas of science, weighting f§nctions,
receivers, components, feeds, antenna, momentum compensation on-board -processigpg for

i S 3 : I ! l = I - I ] l > I ll ! !c I
ground demonstration of techniques

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Mixer, multiplier development initiated under UPN 506 and AAFE microwave limb founder,
directly relevant to stormsat and SFOS

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM }76177}78179]80]81]82]83]84185])86]87]88]89]90] 91]92] 93]94]95

TASK ITEM
ART/SRT (1980-85+

Mission studies ed |
Sensor definiti
A/C demo. v 4

Sensor devel.

MANPOWER (M-Y) ]

INHOUSE | KR 3[ Li
4

CONTRACT 31416

FUNDING (105 )
INHOUSE
\__ CONTRACT

.
I~y

B
e
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rSPACE TECHNOLOGY NZED FORM NO.
PAGE 3 OF _3  _
1.TITLE __ Advanced Microwave Sounding Radiometers NO. 11/E-3 d

(Near-Nadir and Limb) THENME/WG./TASX

pATE_& 128; 76

( ) CONTINUATION {!f Rexdad)
Block Mo.

will be required (13,000 waveleniths). The ability to fabricate and
maintain radiometers to the required tolerance in orbit is 2 sericus

question. Development of electronically scanned arrays would be desirable

. Sanical : £ the 1 : is difficul -

in oscillator and mixer pe:rformance extending to 1000 G4z is needsd to
provide reliable radiometer systems. Balanced gallium arsenide
barrier mixers, gunn oscillators, and varactor multipliers must be developed
to provid2 receiver systems over the complete range of frequencies.

L . W



FORM NO. 1
PAGE 3 OF __2 __ _

Y et

SPACE TECHNOLOGY NEZED

1. TITLE __Advanced Microwave Sounding Radiometers KO. 117£-3 d
(Near-Nadir and Limb) . THEME /W.G./ TASX
— pate_4 :28; 76
{ ) CONTINUATION {1 Neadad)

Black Mo.

will be required (13,000 wavi:leniths). The ability to fabricate and

maintain radiometers to the required tolerance in orbit is a sericus

question. Development of electronically scanned arrays would be desirable

sjncg mg_chanjcal scannjng nf tbe Iame amnhlms is difficult ]mm:
in oscillator and mixer performance extending to 1000 642 is needed to
provide reliable radiometaer systems. Balanced gallium arsenide

barrier mixers, gunn oscillators, and varactor multipliers must be developed
to provid2 receiver systems over the complete range of frequencies.

Y T S iR
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SPACE TECSMNOLOGEY NEED FORM NO.1 W
PAGE 1 OF _3
TTTLE Rfvencet Multi-Freguency Miorowee 0 N0 11 -3 &
DATE _&8/ 2676
2 JRESCTIVE
D prownge @ Wgh resolution 2 3 5
slirily, e temperslure, se: state, ioe, oceam poligtion. cloads and precipifation
for oee fleers Thodtd Dow oribit amd opmchrompuc)
3 NEED AN YSS

@ 1EwEL wow [ wey 85 LeveL [ UNDER EXISTING PLANS.
¥ FEQUSED ADVANCEWENT — SHOULD ST TECHNOLOGY READY
a7 (EvEL [§] FOR OFERATIONAL SYSTEM USE 8Y [pare 1382
= FUSK N ADSEVING ADVANCEWENT-
sg=] wsonm ] wow [
¢ URMICAUITY TO THE ACCONMPLISHWENTS:  ENASUING [X] OR
sweaneme  sage[] wedww [ ww [J

e TASCSWEEDED. STuDY [J awawvss ] messamck [
seovesT[1] amcmasTvesT [  SPacE FLGHT TEST [

OTSES Soecty) | iCheck one or more)
— SO5-20-26 [900K)
Wew (D00

‘ * ART BRSE CANDIDATE

|

]

2 COWPLEWENTARY TECHNDLOGY ADVANCEMENTS REQUIRED FOR
USE OF TS TEDSNOLOSY Malti-freguency - |
ant secharice] scamming amtenmes from 1 to 300 GRz; om-board processing of da

2igoritims. Jow moise radipmeter reCpivers

$ SPEFY TECHNDLOGY ADVANCERENT REQUIRED TO
ACOOWPLISH NEED

i

Respiution and perfomance inprovements owver Nimdus & Si"R and the proposed s
ImRyIng IACroweve systems Tor free flyer application. Development of mechani
scermet high gaim [2-10 m) muiliple beam amtemma systems capable of operating
ortave Dandwiftns. Deselopment of low moise radiometer systems with on-board
processor Sontrol ond calidration suitable for direct to user transmission of
meges. Development of large ccammimg arrays (up to 100 meters) operating at
bent (i.e., 1.2 GR: for soil moistere and -~»linity). The proposed microwave s
For Stormsat (1981) will provide™=1S &m spatial resolution. Storm arofiling a
resplution or better will be regyirsd for 1990 missions. Since the highest fi
sounting damds »re 118 Gz (oxy3em) 2nd 183 GHz (water vepor), this resolution

taéhe-ifty INCreRsing antenma aperture dimension. Antenn2 dimensions of o




SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F 3

TITLE Multi-Frequency Microwave Imaging Radiometer NO. 11 E-3 &
THEME /W.G./ TASK

paTe * ;28,76
—— e

6. RECOMMEMDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1) Study alternate approaches for AMEMIR systems with high resolutions (1-10 Km|I
(2) Develop microprocessor controlled low noise radiometer systems 1-300 GHz

(3)_‘ly aircraft missions with sets of systems and develop algorithms

(5) Develop free flyer MFMIR system with limited freq. coverage (low orbit)

(6) Extend frequency coverage and resolution to synchronous svstems___f_ly_mlsswﬂs

7. ALTERNATIVE APPROACHES/OPTIONS Parabolic torus with mechanically scanned

in ~mbination; synchronous vs low orbit;

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
SMMR on Nimbus G and SFASAT-A, SIMS and proposed SSMR for shuttle, ESMR on Nimbu
5 and 6, CV990 and WRB-57 A/C Experiments with MFMIRQO, 175, 177 RTOP's, suppartin

ground based measurements

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76{71)78]79|80]81]82|83)84 ]85 86)87]|88)89}50]91|92] 93] 34|85

TASK ITEM

(1)
(2)

13)
(4)
(5)
(6)

MANPOWER (M-Y) |
INHOUSE 12]20] 20| 20} 20} 20} 20} 25

CONTRACT 12]20] 3ui 30| 40] 70] 70]80] 90}, ] -} 60} 60
FUNDING (106 §)

INHOUSE
\___CONTRACT

(=4 aN]
o
o
—
——
—_—
—

N
N

NN

NN

Balla™)

N

(4) Develop 1-10 Km resolution shuttle MFMR system foi demenstration experiments{Fl

Fov)

Y
mission

feeds; mechanically scanned multiple reflector; mechanical and phased array systéms
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SPACE TECHNOLOGY NEED FORM NO. | }
PAGE1OF_ 2.

1.TITLE Planetary Surface Chemical Analyses by NO. 1-10 3E

Alpha-particle, gamma-ray and x-ray spectrametry THEME / W.G. / TASK

paTe_ 4 , 2876

2. OBJECTIVE . g
Develop methods of spectrometric analysis for planetary surface study.

3. NEED ANALYSIS
a) LEVEL Now [4]5 wiLL BE LEVEL [FASUNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [] ™mebwum [X]  ow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING k] OR
ENHANCING: HIGH[X  meoium [J  tow []
e) TASKS NEEDED: STUDY [x] ANALYSIS [X] RESEARCH [
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [] (Check one or more)
250K

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT GR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY
Solid state detector with greater resolution and sensitivity.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Further develop technique and instrumentation of chemical analysis of

solid surfaces by backscattering of alpha-particles from artifical
radioactive source. Improve sensitivity, resolution, and extend
capability to light elements.

2. Develop instrumentation for surface in-situ chemical analysis utiliz-
ing gamma and X-ray emissions induced on planetary surfaces by cosmit
rays and energetic electromagnetic radiation.

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

neutron source.

ﬂ#&i@ﬂgg* y




7 )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF _L.
TITLE Surface Chemical Analysis by Alpha-Particle, no. 10 3E
gamma-ray and X-ray spectrometry. THEME / W.G./ TASK
4 28,76

DATE /A

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Development of flight qualified hardware, which can be used on
planetary Landers and penetrometers.

7. ALTERNATIVE APPROACHES/OPTIONS
None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Peost Viking studies by 0SS.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 |77]78|79]80|81]|82|83]84|85|86]87|88]89)|90|91]92] 93| 94|95

TASK ITEM

Alpha particle
spect.

X-ray spect.

gamma-ray spect.

neutron source )

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (108 §)
INHOUSE
\_CONTRACT 1
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SPACE TECHMOLOGY NEED FORM NO. |
| | PAGE 1 0F _
1. TITLE _Balloon Antenna 3 - 5 km Diameter NO.__9/E-3 =

THEME / W.G./ TASK

DATE 4 /26, 76

2.0BJECTIVE  Spherical (half-alluminized) reflector antenna

any

-

L <

f«’gé 3. NEED ANALYSIS

¥ a) LEVEL NOW [7], wiLL e LEveL fo] UNDER EXISTING PLANS.
et b) REQUIRED ADVANGEMENT — SHOULD BE TECHNOLOGY READY
cEEE AT LEVEL [T] FOR OPERATIONAL SYSTEM USE BY [pare. 1990 |-
3855 c) RISK IN ACHIiEVING ADVANCEMENT:
1283 HIGH [X]  mEeoium [] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING:  HIGH [X]  meptum ] Low []

e) TASKS NEEDE[ .  STUDY K] ANALYSIS [X] RESEARCH [X]
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEsT [X]

:’ OTHER (Specify) [ ] ____(Check one or more)
& f) R&T BASE CANDIDATE ) ) L B
. i1 | 4, COMPLEMENTARY TECHNMOLOGY ADVANCEMENTS REGUIRED FOR
USE OF THIS TECHNOLOGY structure rigid S
1 I Moo — =
LEz S ! 5.SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
e ACCOWNi?LISH NEED
? : (1) ) Space assemhly to high degree of accuracy o L L
t;; i} (2) Free flying antenna feed
R | (3) Meteoroid penetration repair techmques L B L
ks s (4) Inflation techniques




o

r
SPACE TECHNOLOGY NEED

\

FORM NO. |
PAGE 20F _ 2

TITLE Balloon Antenna

NO._09 E3 =

THEME / W.G. / TASK

DATE__ 4 /28 /176

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Examine experience on Echo program. Investigate in orbit assembly

techniques. Study thermal control problems. Investigate feed movement

thruster interaction. Building 0.5Km Dia model for low earth orbit test.

7. ALTERNATIVE APPROACHES/OPTIONS  piaid Antennas

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
None

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76 (77]78{79]80| 81| 82]|83]|84|85|86|87|88

TASK ITEM
Investigate Basic

Phenomena |

Study Thermal
Control

Investigate feed
Thruster Interacti

ibn [=

B 1|8 0,5Kp Model 1
fg[ rbit Test

Orbital Test 1

MANPOWER (M-Y)
INHOUSE 2121213131315]15]13]515

20

CONTRACT 5110 110 R0 PO B0 50 160 4(&0%0

FUNDING (105 $)
INHOUSE

\__ CONTRACT NEERBABEHESE




rspAce TECHNOLOGY NEED FORM NO. I
PAGE10OF_&

1. TITLE charge State Measurement NO._08,07 / E3
THEME / W.G./ TASK

DATE__4 /26 176

2. OBJECTIVE
- Determine charge state of storage cells

3. NEED ANALYSIS
a) LEVEL NOW {7], WiLL BE LEVEL [7] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY PEADY
AT LEVEL (7] FOR OPERATIONAL SYSTEM USE BY _0ATE: 390 |
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []J  Mepium []°  Low [X]
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR
ENHANCING: HIGH[] Meoium [J  row []
e) TASKS NEEDED: STUDY [] ANALYSIS [X] RESEARCH []
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]
OTHER (Specify) Rework for future requirements (Check one or more)

MMODEL TESTED IN SPACE ENVIROMIAENT

ENVIRONMENT IN THE LABORATORY
€. MODEL TESTED IN AIRCRAFT EAVIRONMENT

5, COIPONENT OR BREADBCARD TESTED IN RELEVANT
1

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHMNOLGGY ADVANTEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY None

PCRTED

<

ERVEC AND R

ne
g5¢

5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Rework present flight design for higher currents.

MATHEWVATICAL MOODEL
4, PERTINENT FUNCTION OR CHARACTCRISTIC DENONSTRATED

1. BASIC PHENONENA CE
2. THECRY FORIMULATED TO DESCRIZE PHENCLIENA

3. THEORY TESTED BY PHYSICAL EXPERIMENT O

LEVEL
OF STATE
OF ART

W&’a‘dﬂ*ﬁi‘v\m. ST



r )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF _2~
TITLE Charge State Measurement NO. 08,07/E3/ B

THEME /W.G./ TASK

DATE 4 /28,76
— s,

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Rework present flight design for higher currents.

7. ALTERNATIVE APPROACHES/OPTIONS Design new instrument.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76]77]|78|79]80|81|82|83]84]|85]86|87|88]%3]90]91]92]93{94]95

TASK ITEM
Analysis
Rework
—Space F1t Test

|

MANPOWER (M-Y)
INHOUSE Jd1T]]
CONTRACT

; FUNDING (108 §)
; INHOUSE
: \__CONTRACT 2132




MENT

NVIRGHYMENT

£0 IN RELEVANT

c

ADEQARD TCST

FACLC

°c

COIN AIRCRAFT ENVIRON

19

ENVIRONMENT IN THE LAEORATCAY

5. COMPONENT OR ERE
6. MODEL TEST

7. MODCL TESTED IN

LSTRATED

eme
v

<1

ZAIMENT OR

1CAL EXP

SKAG2SERVEC ARD REFCRT

D BY PRY
MATICAL IMODEL

i

Tc

MATHE

ASIC PHENCH
2. THEORY FORMULATED TO CESCRI2EFWENULIENA

4. PERTINENT FUNCTICN OR CHARACTERISTIC DEX

3. THECRY TS

Le

LEVEL
CF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. |
PAGE1OF _ 2=

. a2

DATE _4_ /26,76

1. TITLE Radiation Dosage Meter ) NO._07.08/E3 9
THEME / W.G. / TASK

2. OBJECT!VE

Provide information to correlate solar cell performance with

expected degradation from cumulative radiation. Provides warning of

_approaching end of life, _

3. NEED ANALYSIS
a) LEVEL NOW [4], wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY -
AT LEVEL FOR OPERATIONAL SYSTEM USE BY [pATe:1980 |
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  Mebium []  row [x]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[] mebium []  vrow [¥]
e) TASKS NEEDED:  STUDY ANALYSIS [X] RESEARCH {X]
GRDTEST [x] AIRCRAFTTEST []  SPACE FLIGHT TEST

OTHER (Specify) Flight Design {Check ona or mare)

f) R&T BASE CANDIDATE $200K

4. COMPLENMENTARY TECHNOLCGY ADVAMNCEMENTS REQUIRED FOR
USE OF THIS TECHNOLGGY None

s — S ——— 11

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPL!ISH NEED
Develop flight qualified of measuring equipment that is well within

the SOA.




S ——

~ D
SPACE TECHNOLOGY NEED FCRM NO. |
PAGE 20F _2.
g =
TITLE padiation Dosage Meter no._ 98,07/E3 o

THEME / W.G. / TASK

DATE 4 ;27,76
—— e,

6. RECOMMENDED APPRCACH/PROGRAM PLAN TO ACCOMFLISH NEED
Choose most applicable g:ound basea te.hnology ard de.elcp flignt

qualified meter.

7. ALTERNATIVE APPROACHES/OPTIONS

Don't use.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77]78

19

80

81

82

83

84

85

87

88]89190]91]92] 93{ 94

TASK ITEM
Study H

Analysis ®

Research 4&

Flight Design W

Grd Test

Space F1t Test

MANPOWER (M-Y)
INHOUSE 1

CONTRACT

FUNDING (108 §)
INHOUSE

\__CONTRACT -¢f.




rSPACE TECHNOLOGY NEED FORM NO. | W
PAGE 1 OF _&

1. TITLE Development of Large Parabolic Torus NO. 9/E3 lo
Antenna THEME /W.G / TASK

DATE_4 /28, 76

2. OBJECTIVE
Te build a — hicl i ol Toed daslan s
scanning

3. NEED ANALYSIS
a) LEVELNOW [5], wiLL BE LEVEL [7] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pATE:1995 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH[]  MEDIUM Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
) ENHANCING:  HIGH meoium (] row [
e) TASKS NEEDED: STUDY [] ANALYSIS [] RESEARCH [
GRDTEST [X] AIRCRAFTTEST (]  SPACE FLIGHT TEST [
OTHER (Specify) [] (Check one or more)

(NVIRONMENT IN THE LABORATORY
h MODEL TESTED IN AIRCRAFT ENVIRONMENT

Y COMPONENT OH BHEADBOARD TESTED IN RELEVANT
i. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR

USE OF THIS TECHNOLOGY _Spherical reflectors utilizing line source
feed

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
A breadboard model has been developed to accommodate feeds for

microwave radiometers for earth viewing experiments from space.
Undoubtedly, this configuration will fly from space in a scanning mode.

MATHEMATICAL MODE L
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

I BASIC PHENOMENA OBSERVED AND REPORTED
2 THEOHRY FOHMULATED TO IESCRIBE PHENOMENA

f THEUHY TESTEU BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART




——E———— ——

r

SPACE TECHNOLOGY NEED

FORM NO. | W
PAGE 20F __ %

TITLE

Development of Large Parabolic Torus Antenna

NO.___9/E-3/ /o

THEME /W.G. / TASK

DATE 4 /2876
—— .

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPL.ISH NEED
Utilize the on-going research in earth viewing microwave radiometers

to obtain optimum design, When the configuration is acceptable from

a large array.

the electrical standpoint, attack the structural problem of constructing

Also flight test 3m dish in shuttle with microwave

radiometers,

7. ALTERNATIVE APPROACHES/OPTIONS
Large spherical reflector with adaptive line source feed, or array

of link source feeds,

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Work has been done for SIMS and is planned for the Atmospheric

Sensing Module.

FY

9. TECHNOLOGY SCHEDULES

SCHEDULE ITEM |76(77

78

79

80

81

82

83

84

86

88

TASK ITEM
Scale Model Desigrl—-

Feed Scan Study

ey
et

Design of 3m dish

SHutqle
-

tes

Fab, 3m dish

Design of 3km dis

Elggent Tests in

Fab, 3km dish

sty

Assembly in space

MANPOWER (M-Y)
INHOUSE 2

B0
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»

ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT'ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO CESCRIBE PHENOMENA
3. THEQRY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | w
PAGE 1 OF
1. TITLE Collection Capabilities for Remote No. __ '-10
Sample Return THEME / W.G./ TASK

_— DATE___4/.28; 76

2. OBJECTIVE  peyelop capabiiity to selectively collect material on

surface c¢f planetary body.

3. NEED ANALYSIS
a) LEVEL NOW E] , WILL BE LEVEL m UNDER EXISTING PLANS.
b) REQU!RED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH ] MeDuMm ] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING F] OR
ENHANCING: HIGH[x]  ™eowum [ row [

AT LEVEL [5] FOK OPERATIONAL SYSTEM USE BY [pate: |§§2-l?86

e) TASKS NEEDED: STUDY [[] ANALYSIS K] RESEARCH [x]
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEST []

OTHER (Specify) [:] (Check one or more)

f) R&T BASE CANDIDATE 300K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLCGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
The following specific requirements are needed:

a. Bulk soil collection

Sieving capabilities, e.g., particle size selection of (0.2 - 2 am)

Coring device

b
o
d. Separate atmosphere sample
e. Rover capability for sample collection




— T e —— .

DATE &,27,78

SE——————

—~
SPACE TECHNOLOGY NEED FORM NO. 1 )
PAGE 20F _Z
TITLE  Collection Capabilities for Remote Sample no_ 0 8 i
Return THEME / W.G./ TASK

6. RECOMMENDED APPROACH/FROGRAM PLAN TO ACCOMP!_ISH NEED
SR&T required to develop technology and equipment reguired to supoort

collection, protection and containator prevention of sample. Nesd

methods of collecting bulk sample, sieve sample, core sample, atmospheric

sample and Rover capabilities. Rover should have limited analysis ané

collection capabilities.

7. ALTERNATIVE APPROACHES/OPTIONS

0SS has supported preliminary Post Viking studies - SR&T i: .ow reguired
to develop technology.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM J76(77|78|79|80|81|82|83}84(85|86|87(83|83|90|31|s2|33js:|3s

TASK ITEM
Sample coilection

Bulk sample

Sieve sample

Coring device

Atmosphere

Rover

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (105 )
INHOUSE

\__ CONTRACT 1

e i - S e




SPACE TECHNOLOGY NEED FORM NG. | w
PAGE10OF__ &

i 1L TITLE SVLL PITICE (DUST) OOMPOSITION No._ 1o/E-3/31 A
WRIITER THEME /W.G./ TASK

DATE__%,28 75

PMPUNENS m REARROARE TERTEN i Ab v AN)

EHYIRBNMENT otk CARIA TRy
N R L AR LTI

FoMOOEL TRRTEU I M ALE IRy RNt

]

3 NEED ANALYSIS
a 1=vEL wow (1) wirw 8€ LeveL [T] UNDER EXISTING PLANS.
+ SEQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [J] FOR OPERATIONAL SYSTEM USZ BY lpave. 1965 |
<) RISK IN ACHIEVING ADVANCEMENT:
weH ] weowwm [  wow([]
& CRITICALITY TO THE ACCOMPLISHMENTS:  ENASLING [ OR
ensaANONG: wGH [ 1 weoiom [ wow [
¢ TASKSNEEDED  STUDY [X] anavvsis K] ResearcH K]
GROTEST[] ai=C3aFTTEST []  SPACE FLIGHT TEST [X]
OTHER (Specty : {Check one or more)

¥) R&T BASE CANDiDATE

& COWFLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Spactral Data Analysis and Compression

MATHEMATIEAL MODIEL
O PERTINENT FUNETIUN ON EHARACTERIRTIE DEMONRTIRATED

ORABIC PHEMOMENA URSERYED AN AEPONTED
PoTHEOAT FORMULATED 1O BESCA AT PHENDME A
POTMEUNY TERTEO R ZIrRicAL ERFERIMENT Un

LEVEL
OF §TATE
OF ARY

3 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
AQDOMPLISH NEED

Nead to develop 2 high-speed “"decomposer™ (e.g., laser zapper) and
2 broad range, high-speed mass analyzer. Most difficult problem is camet
Just because of high input velocity.




— )
SPACE TECHNOLOGY NEED FORM NO. |

PAGE 20F 2

Small Particle (Dust) Composition Analyzer NO.

TITLE

THEME / W.G. / TASK|

DATE_4__/ 28/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Select candidate decomposers
2. Select candidate analyzers
3. Perform component tests E -

4. Design Instrument.

_ 5, Fab. and Test Instrument
6. Perform science tests

7. ALTERNATIVE APPROACHES/OPTIONS

None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, GTHER)

__None

9. TECHNOLOGY SCHEDULES
kY

SCHEDULE ITEM |76 (77|78 |79l 80] 81] 32} 83] 84|85 86]87]88]89;90] 91]92] 93| 94]9s
TASK ITEM
I B
3 )
4 e
5 R
6
MANPOWER (M-Y)
INHOUSE 11 2] 2] 2)2]2]2]2
CONTRACT 1l 111 1t 11l 1)
FUNDING (108 §)
INHOUSE J].4.4.3.21 2.4 .4
\_ CONTRACT FR R ER)




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

MATHEMATICAL MODEL
4. PERTINENT FUNCTION ORCHARACTERISTIC DEMONSTRATED

o -
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF2

1. TITLE _ Microwave Pressure Sensor No. 1, 11 /E-3/ 13
THEME / W.G./ TASK

rATE__4/_2676

2. OBJECTIVE
To_provide a b

accuracy of 1.5 mb. (0-15 percent)

3.NEED ANALYSIS
a) LEVELNOW [1], wiLL BE LEVEL (] UNDER EXISTiNG PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL (3 FOR OPERATIONAL SYSTEM USE BY [pATE: 1982 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  ™mebium [y}  Low ]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[]  wmeoium (] row [
e) TASKS NEEDED: STUDY [X] ANALYSIS [x] RESEARCH [y
GRDTEST [] AIRCRAFTTEST [x]  SPACE FLIGHT TEST [X
OTHER (Specify) [] (Check one or more)

f) R&T BASE CANDIDATE New (300K)

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Development of 600 MHz bandwidth radar altimeter

for_improved accuracy advanced system

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
A two spacecraft pressure sensing technique is under study (SRT). Preliminar

results iudjcate_thaLLmLamumcy_can_bLachievM%GO-MH*—seasat—A-fyp
altimeters.—Propagatton, geoid scattering uncertainties may 1imit the accura

achievable. Techniques should bé i_nvestigated to bound each contributing eff

LY

bct.




e
SPACE TECHNOLOGY NEED FORM NO. | w
PAGE 20F €

TITLE Microw: = Pressure Sensor NO._11_ -3 13

THEME / W.G./ TASK

paTe 4, 27/76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Complete study of dual spacecraft system (accuracy = 3 mb) based on seasat-A
radar altimeter. Design shuttle exp't. deploying daughter spacecraft from
Spacelab. Use results of spacelab exp't to design/fly dual S/C free fiyer.
_Develop subsystems for 1 mb accuracy system.

suggested by Peckham (Watt-Heriot Univ, active MW wkshop) proposed for 1978
is an alternate candidate approach. Dual frequency 53 GHz transmitter/recei

7. ALTERNATIVE APPROACHES/OPTIONS A multi-channel 53 GHz transmissometer raéar

bRT
yer

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Feasibility study initiated under 175 UPN in FY-76

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM }76|77|78179)80)|81|82|83]|84|85]86|87[88]89|90|91)92|933§94}35

TASK ITEM
Study

Design shuttle ex

Fabricate equip.
Fly shuttle —

Dasign dual F/F*
Fabric. dual F/F’"r

Fly du>l free fly

Dev. 1 mb system

MANPOWER (M-Y)

INHOUSE 11 1] 2k 3| s| af 3| 3l 3] 3| 4
CONTRACT

FUNDING (108 §)
INHOUSE

\_CONTRACT PIRIEEGOAEEEERE




r;l"'A(ZE TECHNOLOGY NEED FORM NG. | }

PAGE 1 OF
e ———y
1. TITLE Multi-Function No. 11 E-3 |l-]
Multi-Frequency Multi-Polarization THEME / W.G. / TASK
Microwave Radar DATE__4 /_26/_76
2. OBJECTIVE

To combine in a single sensor multiple mode—capabitity-0f-aradar altimeter,

radar scatterometer and imaging radar for multi-discipline free flygrs (land-
oceans, ice)

3. NEED ANALYSIS
a) LEVEL Now [3, wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5) FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [] meoium [  Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING: HIGH[X]  wmeowm [ Low [
e) TASKS NEEDED: STUDY [X]  ANALYSIS [ RESEARCH []
GRDTEST (] AIRCRAFTTEST (K]  SPACE FLIGHT TEST [}
OTHER (Specify) [_] (Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE New (500K)

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Data handlj i i e

needed along with data processing {possibly onhoard). Data compression—or—
selection is definitely required for real-time applications.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

An integrated active sensor of this class is technically feasible butrequires

development of multiplexed exciter and signal processor functions. Multi-
frequency radar systems that are calibratible are wf

VS Ejme measurements can be made.'__Agtenna characteristics must be accurately
known so that all microwave information can be correlated with the scene and

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

w
dEE the other more conventional wavelenths. Co-registr i -
>tn
L spectral V/IR scanners with improved sensing ability.  Precision—ealibration

is needed for accurate radar cross section determination—

e I A

~



Multi-Polarization Microwave Radar

DATE 4,27,76
—— S

r
SPACE TECHNOLOGY NEED FORM NO. | }
PAGE 20F _ % _
TITLE Multi-Function Multi-Frequency Nno._11__E-2 14_|

THEME / W.G./ TASK

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
(1) Perform study to define sensor meeting earth/ocean applications needs.(2)ART
critical subsystems (3)Develop and fly on shuttle sensor elements for checkout of
mode operation. (4) Develop techniques for on-board processing to obtain ocean

pattern analysis, radar cross section, altitude.(5)Develop free flyer sensor _

-

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

SEASAT-A, shuttle, TDS imaging radars: SRT 161, 369, 645, 683, 177 programs—

9. TECHNOLOGY SCHEDULES

FY
scHEDULE ITEM |76 [77]78]79|80] 81]82] 83| 84|85 |86 |87 88]83]90] 91]92] 93| 94|95
TASK ITEM
(1)
(2)
(3) >
(4)
(5)
[}
MANPOWER (M-Y) 21 314l s
el 5|s5]5]5|s|a]alas
CONTRACT
FUNDING (108 §)
INHOUSE
\__CONTRACT a5 3 5 5 alals5] 7] els

SET
multi-

:ectra,




COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

7. MODEL TESTED IN SPACE ENVIRONMENT

5

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OA CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

rSI’A(:E TECHNOLOGY NEED FORM NO. | w
PAGE1OF _ 2

1. TITLE _High Resolution Imaging Spectrameter No. 10 E3 &
THEME / W.G./ TASK

DATE__4 /26 ; 76

2. OBJECTIVE

To permit selectable spectral filtering for multiple pushbroom
imager

3. NEED ANALYSIS
a) LEVEL Now [1], wiLL BE LEVEL [7] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [DATE: 1982 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  Mebium K] Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING K] OR
ENHANCING: HIGH[] mebwum [ wow [J
e) TASKS NEEDED: STUDY [X] ANALYSIS [] RESEARCH [}
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEST. [
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Imaging spectrometer

2. Area imaging arrays from near UV to near IR




~ )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _ &

TITLE igh Resolution Imaging Spectrometer NO.__ 10 7 E-3 /1§ |

£ 1
THEME /W.G./ TASK

DATE é / 28/ 18

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Perform Con ceptual Design and MTF Analysis

2. _Detailed QOptical Design

3. Spectrometer Fab and Test

4, Integrate with Sensor Array
5. Field Testing

7. ALTERNATIVE APPROACHES/OPTIONS

None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

None

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 |77]78|79|80|81]|82]83}84|85)86|87|88]89|30)91)92]93{94]95
TASK ITEM
L L Sm—

2
3

sme——

4 o
o}

MANPOWER (M-Y) J |
INHOUSE 3 q 3

CONTRACT

FUNDING (106 §)
INHOUSE g.4.4
\__CONTRACT T




ENVIARONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT O BREADBCARD TESTED IN RELEVANT
7. MOCEL TESTED IN SPACE ENVIRONIAENT

SiC PHEWOZENA OT3ENVED AND RZPCRTED
2. THEORY FGRMULATZD TO DESCRIZE PHENCUENA
3. THEORY TESTED BY PHYS!CAL EXPERIMENT OR

i. BAS

MATAZIZATICAL MCDEL
4. PEATINENT FUNCTION 0N CHARACTERISTIC UELICLSTRATED

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. |
PAGE10OF_&

1.TITLE'  Gig® Channel (10°) No. O,09  E-3 /4,
THEME /W.G. / TASK

DATE_4_ /2§ 1976

Spectrum Analyzer

2. OBJECTIVE 9
Breakdown Received Bandwith into 10” Components

for Improved S/N

3. NEED ANALYSIS
a) LEVELNOW 3!, WILL BE LEVEL S UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [[9 FOR OPERATIONAL SYSTEM USE BY [paTe: 1985 ]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [X] wmeoium [J  ow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[H]  Mmebwum ] row [
e) TASKS NEEDED: STUDY [{] ANALYSIS ] RESEARCH [}
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [_]
OTHER (Spacify) [] (Check one or more)

f) R&T BASE CANDIDATE 250K in FY78

£, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF 'THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
__#» Packaging

o Matching Software




~

SPACE TECHNOLOGY NEED

PAGE 2 OF

\

FORM NO. |
Z.

TITLE Giga Channe];{log) Spectrum Analyzer

on,oﬂ/gs /6 |

THEME / W.G. / TASK

DATE 4 /aﬁ/zg

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Build 106 Multi Channel Spectrum Analyzer and build up capahility
gradually for 109 MCSA capability by 1986

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM

76

71

78

19

81

82

8318485

87

88

89

91]92] 93194

TASK ITEM
Computer
Sumﬂ_mon —

a

(l,ons gruction

109 Prelim. Design

109 Module Test

07 MCS Construc
1on and test

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (108 §)
INHOUSE

.05

.05 .

.05

.05},

\__CONTRACT




SLEVALS

VIROHMENT

5. CONPONERT CR SREZAD30ANC TISVECINR
DELTESTED IN AIRCRAFTE

7, MIODEL TESTED IN SPACE CUVIRDLNCN

3,
6 i

vellvuawdeies el

A AL Am A AT EAETIA m ety e
' SRAN IS T Yy hs]

~

SPACE TECHNOLOGY MEED FORM NO.

PAGE10F _2

ovies e 2 MWD Il AT ~ead

1. TITLE _golar Spectrum Measurement NO._ 08,07 E3 /7

VR AL

DATE__4 /26 76

THEME / W.G. / TASK

2. OBJECTIVE

performance with actual incident solar irradiation in the IR to UV

spectrum.

Provide information to correlate expected solar cell

s
é
|

o s e e - o sare.

3. MEED ANALYSIS

a) LEVEL NOW , WILL BE LEVEL UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pATE: 1980 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [[]  mepwm []°  row [x]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING:  HIGH[]  mepium [ iLow [X]
) TASKS NEEDED:  STUDY ] ANALYSIS [y] RESEARCH [ ]
SRDTEST | AIRCRAFTTEST [[]  SPACE FLIGHT TEST [x]
OTHER (5pecify) [X] Rework for application

f) RET BASE CANDIDATE

4, COMPLELENTARY TECHADLOGY ADVAIICEMENTS REQUIRED FOR
USE 0F THIS TECHMOLOSY  None

5, SPECIFY TECENDOLOGY ADVALCEMINT REQUIRED 1O

ACCOLIPLISH MNEE

_Rework present flight instrumentation to suit application. . . .. __

(Chzck one or mol _)

c————- SR PO s . o e At e e st o o = & Sore 8




~
SPACE TECHNOLOGY NEED

| e

FORM NO. |

PAGE 20F 2 _

\

TITLE  Solar Spectrum Measurement

no. 07,08 /E3 427 |
THEME / W.G. / TASK

DATE 4 / 2 / 48
6. PECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
‘Rework present flight instrumentation to suit application.
7. ALTERNATIVE APPROACHES/OPTIONS Dont use.
8. CU%EGIQ\IT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 76777787980 81|82)83]84]|85]66]|87|88]83]90]|91]92|93|94]95
TASK ITEM
Analysis g
Rework H—H
Space F1t Test H
MANPOWER (M-Y) 1l g
INHOUSE Jil [E3) [
CONTRACT
FUNDING (108 §)
INHOUSE
\. CONTRACT .2].3].2
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SPACE TECHNOLOGY NEED FORM NO. | }
PAGE 1OF __/

1. TITLE portable Hazard Warning Detector for— NO. 07,08/ p3  /§
Microwave and LASER Beams THEME/W.6./ TASK

DATE__4 /28,176

2. OBJECTIVE

Microwave and LASER-
regions for astronaut protection.

3. NEED ANALYSIS
a) LEVEL NOW @ , WILL BE LEVEL m UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL E] FOR OPERATIONAL SYSTEM USE BY |DATE:1985 |

¢) RISK IN ACHIEVING ADVANCEMENT:

HIGH ] ™Meowum [X]  Low []

d} CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING: HIGH[X]  meoium (] row [J

e) TASKS NEEDED: STUDY [X] ANALYSIS RESEARCH
GRDTEST [ AIRCRAFTTEST [X]  SPACE FLIGHT TEST [)]

OTHER (Specify) Development [Check one or more)
f) R&T BASE CANDIDATE _200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY None

CNVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AiIRCRAFT ENVIRONMENT

% CUMPONENT OH BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED 70
ACCOMPLISH NEED

Low power, light weight LASER and microwave detection sensors and

electronics. Packaging and placement of detector such as to not

interfere with human activities in space.

MATHEMATICAL MODEL
4 PERTINENT FUNCTICN OR CHARACTERISTIC DEMONSTRATED

I BASIC PHINOMENA DBSEHVED AND REPORTED
2 THEORY FOHMULATED TO OESCRIBE PHENOMENA
I THEURY TESTLD BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

R

25

ica ﬁl_‘n“ll" R —




—
SPACE TECHNOLOGY NEED FOR£ NO. |
PAGE 2 OF
TITLE  portable Hazard Warning Detector for NO.07.08/ E3 /2
Microwave and LASER Beams _ FHENE AT £ IS

DATE_ 4 /28 /78

e

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Study hazard and define detection requirements.

Analyze detector physical configquration.
Research human interface_techniques.

Develop integrated detector, analyzer and warning system.

7. ALTERNATIVE APPROACHES/OPTIONS Accept risk of microwave or LASER

exposure and drop hazard warning requirement.

8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER)
_None

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76|77]78|79|80]81}82|83}84}85|85|87)88)82|30|91{32}33|34|35
TASK ITEM

Study { 2 o . .
Analysis -J -

Research ""F )

Development ~—

Grd. Test fed

Space Flight Test

MANPOWER (M-Y)
INHOUSE L5 L5 .55 }51L5
CONTRACT

FUNDING (105 §)
INHOUSE
\_CONTRACT 2 ]2].3]alal3




O COMPUMENT T ADTOARD TESTRU I e LE AN

SNV AN REFORTED

EHVIRONMENT W IHE LABORATONY
BOMODEL TESTED 1 AIREHATT ENVIRONMENT

FLO DESCIORE FHENOMENA

PIE RGN ENA O

A RN

LA L APERIMENT O

ne teELt

I WA
ot

LEVEL

OF STATH
OF ART

I MODEL TESTEO INSPACE ENVINONMENT

MATHEMATILGL MOD

OR CHANACTEMISTIC DEMONSTRAT )

SPACE © . CHNOLOGY NEED FORM NO. | w
PAGE 10F _2

1.TITLE | Noise Microwave Receivers No._l,fﬂ.l.&.vl___/i
HEME / W.G. / TASK
DATE__4 /28,76
2 OBIECTIVE

improve S/N Performance

3. NEED ANALYSIS
a) LEVEL Now [¥]. WILL BE LEVEL S5 UNDER EXISTING PLARS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNGLOGY RCADY
AT LEVEL [ 7] FOR OPERATIONAL SYSTEM USE BY [pate:1981 |
c) RISK iN ACHIEVING ADVANCEMENT:
HiGH [ ]  w™meoium [X]  ow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[]  wmeoium [J  ow [
e) TASKS NEEDED: STUDY [ ] ANALYSIS [| RESEARCH [
GRD TEST AIRCRAFT TEST []  SPACE FLIGHT TEST
OTHER (Specify) [ (Check one or more)

gy1¢ { 3oo

i R&T BASE CANDIDATE

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
JSE OF THIS TECHNOLOGY

5.+ FECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
AC_OMPLISH NEED
(1) MASER & MASER component improvements from £ 10 Kelvin to 2 Kelvin

(2) Improved bandwith to 1.0 GHz .
(3) Investigation of alternative receivers such as Josephenscrn juncticn

} __detectors.




i w
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF __L

TITLE | ow Noise Microwave Receivers NO._1,9/c-3 12

THF.ME /W.G./ TASK

— DATE 4 /28/176

— s
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Improve MASERS and associated compornents (such as circulators) to reduce

_receiver noise from 5 - 10 Kelvin to 2 Kelvin. Also extend bandwidth in

_travelling wave MASERS to 1.0 GHZ, while lowering the noise. Improve
_fabrication techniques for superconducting junctions.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/FLANNED RELATED ACTIVITIES (RTOP, OTHER)
None

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 (77|78]79|80]81|82|83|84|85|86)87|88]83|9|91]92]93]94]95

TASK ITEM
Study Contract | |

C—~~f = = *J'—~>*—— S L R e R e = s cmo. Sooe oo 4 3
ompgnent
DevgYopment, SR | S (S I o (Rou (] () ) S S (! ) D .

—3 1 - +—1 —4——4—1- —3

MASER
Improvements 4+t ++14+-+t+t-++++—t 11+

Superconducting |
Devices. S N - I i e

MANPOWER (M-Y)
INHOUSE ___ 2|2|4)4414)2 N
CONTRACT 4141446

FUNDING (106 §)
INHOUSE dlaf2l2].2].2].
\. CONTRACT 2121212131211
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SPASE TECHNOLOGY NEED FORM NO. |
PAGE 10F, .

- AP SR . g A et we RN R T TE e L UPBYIE Se & SNV, itle

- JC/E~ 3/20.-._ e
CTHERIE /W.GL/ TASK

T HVLE  penetrator Sensor Davelnpment_-,___ s

- - oo DATE. / 47/ 15
= ARG Develop sensors which reasonably can f‘lt mthm a penetrator
payloac, N — e

;‘_. i‘.[‘.’:?l) Vi n-l \l \/.",g

a)tever now (3], win oz LeveL |r| UNDER EXISTING PLANS.

b) HEQUIRED ADVANCEHENT — SHOULD i TECHNOLOGY READY
AT LEVEL [6] FOR OPERATIONAL SYSTEN USE DY (017985 |

c) RISK IN ACHIEVING ADVANCEMENT:
tih [] meEpum [y] Low [7]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING K] oR
ennarcinG:  miGi [ ] neonm [T vow [7)

) TASKS HEEDED:  §TULY [] ANALYSIS [x]  RESEARCH [X]
GiRD TEST {X] Al CcRAZ

TriEst [X] 0 seact FuenT tesT [

OThER (apacify) rl o _____-_._7_(.(:I_n.~‘_'“(_'>x LG mor ) 2)
w)l' ‘\ Yes

f) li-':’l' !‘..~"“"7 (‘A.!

(‘f) APLERTENTARY ’. ICHAGLOGRY AGVAIIGEMENTS REQUIHED FOR
usi 0 ~;,..,, TEoRaLEGY M1croe1ectromcs Capable of bhthstandmg

5. SPUCHTY THCHNOLOSY AGVAUICENINT 1 uL.s D
ACCOMPLRT P ED

Develop low data rate, small sensors capable of withstanding high

landing impact shock. Sensors include; S

Seismometer ; ennza — R

. Accelerometer = = _ e
o - Scattering spectrometer' Partwlly developeu

) Anemometer - . _— I
_Volatile Profﬂometer (e 9., measure pennafrost)

— —~ ——— )
v -t - veams




i

-

o )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2.
TITLE  pepetrator Sensor Development NO.

J0/F320
THEME /W.G./ TASK

DATE 4 / 2] 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop miniature sensors capable of withstanding high decelerations.
Sensors include seismometer, accelerometer, a-scattering spectrometer,
anemometer (and other metearnlngical sensors), profilometer for volatile

materials, thermal diffusivity.

7. ALTERNATIVE APPROACHES/OPTIONS None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, GTHER)
Military developments should be reviewed

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76(77}78|79]|80]81]82]83|84|85)86|87]88)]89]|90]91|92] 93| 94|95

TASK ITEM

Fngineering study

Sensor development

bensor integration
Bystem test

MANPOWER (M-Y)

INKOUSE 2l 2| 2l 21 2] 4l 4]

CONTRACT 4] 8] 8]12]16]12] 8] 8
FUNDIN

INHOSS(éo6 ! 5050]50]50 |/ #e} ez 15|50

\__ CONTRACT Jfoc jmJ‘/ o ) R Zel




rSPACE TECHNOLOGY NEED FORM NO. | }

PAGE 1 OF
1.TITLE Differential Correlation Radiometry no 11/E-3
for Tropospheric Pollution Profiling and THEME / W.G. / TASK
. t ; ; :

Pollution Profiling Using Solar OCCUItati%SATE 4,28, 76

2. OBJECTIVE

basis for a large number of important tropospheric and

stratospheric species with a detection sensitivity in the
part per billion range.

3. NEED ANALYSIS

a) LEVEL NOW [4], wiLL BE LEVEL [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL 7] FOR OPERATIONAL SYSTEM USE BY [pATE:1982

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  MEDIUM Low ] (DCR)
RITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR

gENHANCING: HIGH meoium (] row [

e) TASKS NEEDED: STUDY []  ANALYSIS RESEARCH [X]
GRDTEST [X] AIRCRAFTTEST [X]  SPACE FLIGHT TEST [X]
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Gas cell technology development,
coating uniformity, solar pointing technology, and on-board

data management.

ENVIRONMENT IN TH'E LABORATORY
6 MODEL TESTED IN AIRCRAFT ZNVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Nadir viewing vertical profile for tropospheric and lower

stratospheric, including boundary layer and 1imb profiTles
tatosphere

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1 BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

Advanced optical design for direct measurement of differential

. #he }g?1ec§ea solaalgpgggrum 5f1ﬁjggg7ﬂ Ea%%o of %%%%?51'
Lﬂnusand, _ - JERE _

Improved radiometric stability per Timb-scTar occuTtation
ion to additional compounds

LEVEL
OF STATE
OF ART

(¥.e., bramine)

_ ) )




= i

SPACE TECHNOLOGY NEED FORM NO. |
pace20F 2 _ |
TITLE Differential Correlation Radiometry no. 11/E-3 2)
for Tropospheric PolTTution Profiling and THEME / W.G./ TASK
Aot ) ! X

Pollu:ion Profiling Using Solar Occultation

DATE 4 / 2% 76
————— .

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop advanced Differential Correlation Radiometer based on
SRT-field model DCR, for aircraft and spacelab flight test

and demonstration

Extend development of Solar Occultation Limb Experiment -
& new AAFE start, to bramine and ? species.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
_Ditferential Correlation Radiometer - 176-21-41

Solar Occultation - Gas Filter Radiometer - AAFE-638

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 (77]78|79]|80]81]82]83|84|85]86]|87]|88]89]|90| 91|92 93{94]95

TASK ITEM

Analysis o

o Development

© GRD Test —t

S RIC Teit o
Space TJest

Analysis
Development

o
L es et
= E?B es e

Space Test

|

MANPOWER (M-Y) IpcR/ |G
Spatput /45143 ,B 1, 13! k

CONTRACT AT A DCIR/|GHR

FUNDING (108 §) 4.2 .5‘.2 .2
INHOUSE 0. 101101 ) 1]

IPCIR/ | G

=)

\___CONTRACT 0.1{0.1p.1jo. DC |R/GF R

.II.'\)_A'-‘

T
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SPACE TECHNOLOGY NEED FORM NO. |
_ _PAGEAQE. &
1L.TITLE Laser .'eterodyne Radiometry . NO._11_/E- 3[ 2%

THEME / W.G./ TASK

S patcl _ 26 ;lﬁ"-_._

2. OBJECTIV%-Z
op radiometer with improved spectral resolution and

tunable spectral bandpass for atmospheric constituent
measurements

3. NEED ANALYSIS
a) LEVEL NOW [5], wiLL BE LEVEL [6] UNDER EXISTING PLANS.
b) REQUIRED ADVANGEMENT — SHOULD BE TE CHNOL 0GY rfg ADY
¢) RISK IN ACHIEVING ADVA..CEMENT:
HIGH [[]  MmeDuM [x]  row []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ x] OR
ENHANCING:  HIGH [[]  meoim [ Low []]
e) TASKS MEEDED:  STUDY [_]  ANALYSIS [ ] RESEARCH [
GRDTEST [ AIRCRAFTTEST [X]  SPACE FLIGHT TEST [X]
OTHER (Specify) [J (Check one or mora)

i) R&T BAS:E CANDIRATE

A, COMIPLEMENTARY TECHNOLOGY ADVANCEME l\:lo RECUIRED FOR

USE OF THIS TECHNOLOGY Tunable laser_ diodes for LO's - Improved._
detector refrigerators _

3}
i
e
=
“
@
S u 5 u
& O
o
. i
‘o
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=
o
> e
) G o
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s °% pi |
(8] s
A} \‘. . k3
-
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FiY's

vh

Y TeSved ey

—me iy e
NLudlr
mrom

THE

5. SPECIFY TECHNMOLOGY ADVANCEMEN I REQUIRED TO
ACCOMPLISH NEED
_+ __Tunable laser diodes for use over spectral regions between

1.0 and 25 ;m; and which have long operating lifetimes and high

spectral stability. o e
+ Total system deve]opment and testing_ e

_»__ Additional error analyses for effects 01‘ _atmospheric

interferrants and parameter variations on measure.

I3
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t SPACE TECHNOLOGY NEED FORM NO. | w
| PAGE20OF__2

TITLE Laser (Passive) Heterodyne Radiometry po 11 E-3 22

THEME /W.G./ TASK

DATE 4 /28, 76
R e gl

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

i | a. Flight instrument development, limited turnability & atm specieq underwa:

Tunderway.
b. Aircraft test of simple instrument

c. Define/develop experiment for shuttle spacelab payload; flight fest

ity~

first—opportuni
d. _Qeielnp_tunahjg_hms_mmmm_mnguumnhujn_&zs_und

more species.
. _MMMJMMJMELMLSM£WOH.
— spacelabe flight test at—firet opporiunity

7. ALTERNATIVE APPROACHES/OPTIONS
Passive IR Filter Radiometry

-h @™
.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 506-18-12
506-18-12 - Basic SR&T

AAFE - Item a and b
: 750-01 & 03 - Item 3 (New initiative)

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM | 7677|7879 80| 81| 82| 83] 84|85 8c|87]88]89]90]91]92] 93] 94|95
TASK ITEM
a.
-
b.
c. A 7ERrYy Flijghf dppprtunjtiles
d.
e.
f. _T A
MANPOWER (M-Y) , i
INHOUSE 2|4 |2elio)ss)is]7
! CONTRACT L1 31313 1<]|2]1—
? FUNDING (108 §)
| INHOUSE VA 7 A 24 ovd e R
\. CONTRACT Llprlrel7énr] 2] A
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r;PACE TECHNOLOGY MEED FORM NO. |
PAGE10F_Z

1.TITLE cONTAINMENT AND PROTECTION NO. 1-10___F-3

THEME / W.G. / TASK

pATE L 126/ 76

T R — F_REMOTE SAMPLE RETURN

23 OBJ"CTIVC

Specified containment and return of collected material

v to prevent degradation of scientific informatiocn

3. NEED ANALYSIS
a) LEVEL Now [2}, witt e LEVEL [2] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [paTe: _1982-]986
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [ MEDIUM [} Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ OR
ENHANCING:  HiGH[]  meowm ] row [}
e) TASKS NEEDED:  STUDY [x] ANALYSIS [x] RESEARCH ] -
GRDTEST [ ] AIRCRAFTTEST []  SPACE FLIGHT TEST [ ]
OTHER (Specify) [] (Check onz or mor:)

f) RAT BASE CANDIDATE 100K L . o

£, COIARPLLINAERN T/—\ RY TECHNOLOGY AL )V’\N\.u ]':\h'* “‘-C)Ul 20 FOR
USE OF THIS TECHNOLOGY

r—

E——. e e

5. SPECIFY TLCI:.\JOLOG‘/ ADVANCEENT REQUIRED TO
ACCCMPLISH MEED
A. Reliable vacuum sealing container constructed of

~

non—contamlnatlng materlal

B. Monitoring and control of pressure, _ temperature
_and radiation_environment during sample return

C. Receipt of sample on earth or near-earth env1ronment.




—

of Remote Sample Return

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF _2&-_
TITLE containment and Protectici Requirements No._ 10 E3

/27/76

pATE 4

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
SR&T program of development of sampling devices and container which are

vacuum tight - Container must be able to be sealed.

Monitoring of temp.

pressure and radiation enviromment fram collection until analysis.

7. ALTERNATIVE APPROACHES/OPTIONS
None presently - post Viking studie§ = previousty by 0SS.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

FY

9. TECHNOLOGY SCHEDULES

SCHEDULE ITEM

17

78

79

80

81

82

83

87

88

89190 91)92] 93| 94

TASK ITEM
Vacuum container

P,T Monitoring

Radiation shieldi

Sample receipt

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (108 §)
INHOUSE

\___CONTRACT

23 |

THEME /W.G./ TASK
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Develop a line source (or array of line sources) suitable for wide

r
SPACE TECHNOLOGY NEED FORM NO. | ‘1
» . PAGE10OF __ 3=
1. TITLE Design of Suitable Line Sources for no LI/E-3 ;zgé_
Spherical Reflectors THEME /W.G./ TASK
pate 4 /2%, 76
2. OBJECTIVE

angle feed scanning of spherical reflector antenna

3. NEED ANALYSIS
a) LEVEL NOW || , WILL BE LEVEL 5 UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [/ ] FOR OPERATIONAL SYSTEM USE BY [0arz:1995 ]
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH [[]  meoium K] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING:  HIGH[X]  mepbium [] row [

¢) TASKS NEEDED:  STUDY ] ANALYSIS K] RESEARCH [X]
GRDTEST [X] AIRCRAFTTEST []  SPACE FLIGHT TeST []

OTHER (Specify) []
f) R&T BASE CANDIDATE funding level of $100K reauired FY 78

(Check one or mora)

4. COMPLEMENTARY TECHMOLOGY ADVANCEMEINTS RECYUIRED FOR
USE OF THIS TECHNDIL.OGY a parabolic torus reflector will not require

a line source.

5. SPECIFY TECHNOQLOGY ADVANCEMENT REQUIRED 70O
ACCOMPLISH NEED
An advanced line source feed has recently been installed in arecibo;

however, to my knowledge, the feed is fixed (to w1th1n a few beam-

w1dths) while the reflector scans due to earth's rotatwn For a

iarge spherical reflector in _space, wide angle scanning wou]d be

highly desirahle (probably mandatory) by moving the feed rather than

the big dish. To scan more than a few beamwidths, control over the
amphtude and phase d1stribut10n of the feed is required This 1mp‘|1es

either an adaptive feed or an array of feeds.
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SPACE TECHNOLOGY NEED FORM NOC. |
PAGE 20F _%*
sl
TITLE  Design of Suitable Line Sources for no. b ¥/E-3/ 24

Spherical Reflectors THEME /W.G./ TASK

. DATE__ 4 /28,76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Initiate theoretical studies to either (1) build an adaptive feed to
Taylor the amplitude and phase to maximize the reflector efficiency

as a function of feed location and/or (2) to build an array of line

sources to maximize the same.

7. ALTERNATIVE APPROACHES/OPTIONS
Construct a parobolic Torus reflector that does not utilize a line source|

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
None

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 (77]78|79|80|81|82|83|84|85]|85|87|88]83|90|91}92]93|94]95

TASK ITEM

Theoretical Study

Scale Model Test - .

Full Scale Design

Full Scale Fab,

Test (Near Earth
Orbit)

MANPOWER (M-Y)

INHOUSE 2] 2| 2y 2| 4] 4| 4] 4| 4| 4| 6] 6| 4

CONTRACT 2| 4] a]10[20]20]20]20] [10]20f20[10
FUNDING (108 §)

INHOUSE Alabafa].2.2) .2 .2 2] .2).3].3] .2

\___CONTRACT 1
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ENVIRONMENT IN THE LABORATORY
S

6. MODEL TESTED IN AIRCRAFT ENVIRONNMENT

5. COMPCNENT OR BREADBOARD TESTED iN RELEVANT
MCDELTE

2.

I.STRATED

‘A O2SERVED AND REPCRTED

AZ1

THEORY FOARMULATEC TO DESCR!BE PHENCHMENA
3. THECRY TESTED BY PHYSICAL EXPZRIMERT OR

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEM

1. EASIC FHENRG

2

EL
OF STATE
CF ART

Leve

r

SPACE TECHNOLOGY NEED FORM NO. | }
PAGE10F_2

1. TITLE _ Magnetic Sensing NO. 07,08/E3 25§
THEME / W.G./ TASK

DATE__4 /26,76

2. OBJECTIVE .
Determine fields created by low voltage, high current power

distribution system in anticipation of deleterious effects upon platform

users.

3. NEED ANALYSIS
a) LEVEL Now [4], wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL {7] FOR OPERATIONAL SYSTEM USE BY [DATE: 1980 |
¢) RISK IN AC'" “VING ADVANCEMENT:
HIGH ] ™mebwum []  Low [X]
d) CRITICALITY TO  |E ACCOMPLISHMENTS: ENABLING [] OR
ENHANCING: HIGH[] Meobwm []  row [x]
e) TASKS NEEDED: STUDY [] ANALYSIS [[] RESEARCH [ ]
GRDTEST [x] A!RCRAFTTEST [[]  SPACE FLIGHT TEST
OTHER (Specity) [X] Flight Design (Check one or more)

f) R&T BASE CANDIDATE 200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _None

5.SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Develop a space qualifieda flight version of nominal ground

instrumentation.




-~
SPACE TECHNOLOGY NEED FORM NO. | w
PAGE 20F __ 2~ _
TITLE  Magnetic Sensing _ NO. 08,07 / E7 / > 4~
THEME / W.G. / TASK
- paTte_ 4727476
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop a space qualified flight version of nominal ground instrumentaticn.
7. ALTERNATIVE APPROACHES/OPTIONS ~ Don't use.
¢ S
| o - S
8. CUI;{RENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
None.
9. TECHNOLOGY SCHEDULES
FY
scHEDULE ITEM |76 77]78] 7080 81]52] 83]eales [es|67]eafan}sof e1]oz] 0afea]cs
TASK ITEM
Flight Design | | f—p ] | | A | .
Grd Test e o i
Space F1t Test | [ | = | Ao N
e S N W A - S o —feif—t- J
MANPOWER (M-Y)
INHOUSE ____ i G 4 B B I O I . .
CONTRACT
FUNDING (106 §)
INHOUSE - BN EEEE i
\__ CONTRACT 2|.8].7
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _ -

TITLE  Magnetic Sensing Nno. 08,07 / ET/ >4~

o THEME /W.G./ TASK

- DATE__ 4,271,176

6. STCOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NSED
Develop a space qualified flight version of nominal ground instrumentation.

B. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Rone .

9. TECHNOLOGY SCHEDULES
FY

‘:_;_’;—'\.-E cH RN EERRAREREREE <)
! TASKITEM I l i
Flight Design F»—— i l i ; -
l s i i i
Spa t Tes ‘ 1H | [ | :
RERE l |
1 1 3 » €5
' | i i i | i 1
) ] !
| LJ_J_-JLJL . .

INHDUSE

WANWNPORER (J-Y3 I i . ! )
i ‘. B |
CONTRALCY L

INHDUSE

\_contancy _ [ lsisi T LT

’
.
|
' |
.
o b L-f—n—a—d O RV eV
N SN S w—

i
FUNDING (39S !
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SPACS TECHNOLOG Y NEED FORM NO. |
PAGE 20F _2
WALE | aioe | Snmar Multieolor CEO.& NO._), 09/E3 27
THEME / W.G./ TASK

DATE_ 4 /28/76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Investigate size required for compatibility with existing or planned

telescopes. Investigate overcoating techniques to obtain desired

discrimination. Select optimum wavelengths for each of the five colors.

Design software or microprocessor to be 100% compatible with sensor array.

7. ALTERNATIVE APPROACHES/OPTIONS  Film readers

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Limited for multispectral scanners (Landsat type)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76(77]78|79|80|81|82|83]|84|85|86|87|88|83]|90) 91|92 93)34]35

. TASKITEM
reqiRge s | 14

Select overcoatin 4
technique

Bua'lf and_test 4

Fabricate
operational array

MANPOWER (M-Y)
INHOUSE ___
CONTRACT 2]6)16J4)2

FUNDING (1oF §)
INHOUSE )
\__CONTRACT 11383121, HE |
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SPACE TECHNOLOGY NEED FORM NO. | W
PAGE1OF_2

1. TITLE Lacge Linear Multicelor CCD Array. No. | b 4
THEME / W.G./ TASK

DATE__4 /28, 16

2. OBJECTIV
Eb'lponen of Smart Sensor to id.ntify stars of correct spectral type

for extra terrestrial intellir~nce investigation

3. NEED ANALYSIS
a) LEVELNOW [4]. wiLL BE: ¥ .EL |5 UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVAN( : MENT:
HIGH ] wmeowm ] wow @]
&) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [ ] OR
ENHANCING: HIGH[X] mepium [0 wow [
e) TASKSNEEDED: STUDY [} ANAuvsis [jj RESEARCH [
GROTEST[X] AIRCRAFTTEST []  SPACE FLIGHT TEST ]
OTHER rSpecifyi | Sensor would cperate on th2 ground iCheck one or more)

(HVIRONMENT IH THE LABDRATORY
W MOUTL CESTEO 1M AIRCRAFT CNVIRONMENT

O COMPONENT N BIEADBOARD TESTED INHELEVANT
1 MODEL TESTED INSPACE ENVIRONMENT

S SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Linear ariays with cvercoated filtars 2re required td make photomeiric

3
: f) S&T BASE CANDIDATE FY78 5250K
=35 | & COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
=:: = USE F THIS TECHNOLOGY
gi3 ¥
238 —-
<€ - =
=8~ =
: 3

meas.rements simultianeowsly im Jive or more colors. Such arrays would

<
=

-~

vl
Or 5TATE
Or At

|

|

t
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SPACE TECHNOLOGY NEED FORM NO. | w
PAGE20F _&

TITLE 1500°K Temperature Sensing NO. 08,07 /E3 /26

THEME /W.G./ TASK

DATE 4/27/176

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop space qualified flight version of nominal SOA ground instrumentation.

SRS —

7. ALTERNATIVE APPROACHES'OPTIONS Don*t use.

——

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY
scHEDULE ITEM | 78|77 7: 73] s0] 81| 82| &3] ¢ |5 | 8|87 ] es} s3] s0) 51]32] a3f 9¢|ss
TASK ITEM
Study - al
Analysis i
Flight Design A
Space Flt Test 0
MANPOWER (M-
INHOUSE 28888
CONTRACT
FUNDING 10°§)
INHOUSE _
\__ CONTRACT T2 \ H




SPACE TECHNOLOGY NEED FORM NO. | }

PAGE 1 OF
1.TITLE _ Laser (Active) Absorption Nno. 10311/6-3/ 29
Spectrometry and Lidar THEME / W.G. / TASK
DATE A

2. OBJECTIVE 14 peasure vertical profiles of atmospheric pollutants in the

troposphere; and to measure productivity, turbidity, salinity, and depth
of water. Also of value in planetary atmospheric studies.

3. NEED ANALYSIS
a) LEVEL NOW [3], wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECFNOLOGY READY
AT LEVEL [_] FOR OPERATIONAL SYSTEM USE BY [pATE: 1986 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  Mebium [x]  Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [_] OR
ENHANCING: HIGH[x] Mmebium []  row [
e) TASKS NEEDED: STUDY [x] ANALYSIS [x] RESEARCH [x]
GRDTEST [X] AIRCRAFT TEST [X]  SPACE FLIGHT TEST [x]
OTHER (Specify) [_] (Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS RECUIRED FOR
USE OF THIS TECHNOLOGY Hi-Powered Tunable Lasers and lLaser Diodes

Detectors, Detector Cooler Technology; Data Management Laser Heterodyne

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
- Improved Radiometric and Spectral Stability

- Increase operabie spectral range to cover 0.4 to 20 um

- Analysis, development, and test to determine error effects of
boresighting, variable backgrounas, and altitude

- Radiometric sensitivity to measure Raman and fluorescence resonance
effects

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO NESCRIBE PHENOMENA
). THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE10F_2
1. TITLE Improved X-ray and ¥-ray Remote NO.1-10 E-3 27
Sensors for Planetary Surfaces THEME / W.G./ TASK
DATE 4 /_27‘, 76

2. OBJECTIVE
Develop improved X-ray and ¥-ray detectors for remote orbhital measure-

ments of the composition of planetary surfaces.

ENVIRONMENT IN THE LABOHATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

% COMPONENT OR BREADBOARD TESTED IN RELEVANT
1 MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
a) LEVEL NOW [5]. wiLL Be LEVEL [7] UNDER EXISTING PLANS.
5) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7) FOR OPERATIONAL SYSTEM USE BY [paTe: 1983 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [] MeDium [x] wow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[] wmeowwm ]  wow []
e) TASKS NEEDED: STUDY [] ANALYSIS [{] RESEARCH [x]
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [_] [Check one or more)

! R&T BASE CANDIDATE 200K

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

1. Solid state technology of solid state detectors
2. Cooling

MATHEMATICAL MODEL
& PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTHATED

1 BASIC PHENOMENA ORSEAVED AND HEPORTED
7 THEORY FORMULATED TO DESCRINE PHENOME KA
3 THEORY TESTEO BY PHYSICAL EXPERIMENT ON

LEVEL
OF §TATE
OF ART

5. SPECIFY TECHNOLOGY ACVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Devalop greater speciral rasolution of X-ray and ¥-ray detectors

for ramote sensing.
2. Develop technology for greater surface spatial resolution for X and

¥ detectors in planet-ary or;i—{.
3. Develop more detailed understanding of calibration and interference
problems with develeped detectors (S, R and T)

I Determime long term irradiation effects on detectors (SRAT)




FORM NO. | }

10 k28 |

SPACE "ECHNOLOGY NEED

NO.

-ray Remote Sensors
THEME / W.G. / TASK

TITLE Improved X-ray and
Sensors for Planetary Surfaces

DATE 4 /271176
s

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Use of high resolution, high sensitivity solid-state detectors

required. Complimentary SR&T studies on detector performance, calibra-

tion, and limitations required.

7. ALTERNATIVE APPROACHES/OP: {ONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
0SS previous support of Apollo flight instruments - of lower capabilities
Present plans for Lunar Polar Orbiter - and Planetary orbiter require

development.

9. TECHNOLOGY SCHEDULES
89190 91]92|93{94]95

FY
SCHEDULE ITEM |76|77]78]|79|80|81|82|83|84|85|86|87 ]88

TASK ITEM

MANPOWER (M-Y)

INHOUSE
CONTRACT

FUNDING (108 )

iNHOUSE

\___CONTRACT

W



( SPACE TECHNOLOGY NEED FORM NO. | w
PAGE 1 OF

1. TITLE Spaceborae Meteorclogical Radar NO. 1/11 /E-3/ 3e
(Active Microwave Profiler) RHEME £ 6.0, £ TASK

DATE_4 /26,176

it -
g z E
: >
' z . 2. OB"IFDCE%Ein 3-dimensions precipitating and nonprecipitating clouds
4 @< 3
} = 1~ and storm.
* nEeE
H2ES
SErs
g8:2 3. NEED ANALYSIS
:. §§§E a) LEVEL NOW [4], wiLL BE LEVEL [[§ UNDER EXISTING PLANS.
r S
'i sict b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
i sEEE AT LEVEL [ FOR OPERATIONAL SYSTEM USE BY
£5:z c) RISK IN ACHIEVING ADVANCEMENT:
3z88 HIGH []  wedium [X]  Low ]
* e d) CRITICALITY TO TiiE ACCOMPLISHMENTS:  ENABLING [X] OR
r ENHANCING: HIGH[] ™meowum [ row [
¥ e) TASKS NEEDED: STUDY [] ANALYSIS [x] RESEARCH []
GRDTEST ] AIRCRAFTTEST [y]  SPACE FLIGHT TEST [X

OTHER (Specify) [] (Check one or more)

f) R&T BASE CANDIDATE  New (1.0 M)

4. COMPLEMENTARY TECHN2LOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY High power space qualified transmitters at 3,

6, 10, 15, 30 GHz - i nas

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRCD TO
ACCOMPLISH NEED

Precision wide swath multi-frequency coherent radars will generate

MMWWMMMM&MS—M—
or on-board processing is required to handle this information.— High
measurement accuracy requires fixed beam radars. Multi-frequency fixed

beam array antennas are required.

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART




= w

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _ %
TITLE  Laser (Active) Absorption Spectrometry NO. 10;11/E-3 2%
and Lidar THEME / W.G./ TASK

DATE /1
e —

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
a. Analyses to define design requirements for important tropospheric

pollutants, and evaluate meteorological error sources.
b. Design system to incorporate tunable laser diodes and high power lasers

c. Fabricate field system and perform ground and aircraft tests.
d. Design, fabricate, and test sensor system for Shuttle.

7. ALTERNATIVE APPROACHES/OPTIONS  Passive IR sensors.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
506-18-12

506-18-15
AAFE developments for LAS, LHR, Meteor. and Ocean. Lidars

9. TECHNOLOGY SCHEDULES
EY

SCHEDULE ITEM |76 (77178|79|80|81]|82|83|84|85|86|87|88]89)30]91]92|93{94]95

TASK ITEM
a.

— e 5 SENN) dm—— -

d.

MANPOWER (M-Y)

INHOUSE _____ 31516 |6 |3

CONTRACT 112 |2
FUNDING (108 )

INHOUSE .20.2].1).1).1
\__CONTRACT s{1.0j2.0{20]1.0

B NP



ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT 04

LEVEL
OF STATE
OF ART

EPACE TECHNOLOGY NEED FORM NO. | w
PAGE 10F _2&

1. TITLE _Compositional Analysis of Small Solid no. | -10 E-3 3/
Particles THEME / W.G. / TASK

DATE4__ /. 28;_76

2. QBJEC
g\'/'eﬂ;!vceapabﬂity to determine chemical composition of small solid

particles disper~sed in Space and in Comets, especially under conditions
of high encounter velocities with sensors.

3. NEED ANALYSIS
a) LEVELNowW B, wiLL Be LEVEL [3] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [J  Mepium [x]  Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [x] OR
ENHANCING: HIGH[X]  Mmebium [J  row [
e) TASKS NEEDED: STUDY [[] ANALYSIS [x] RESEARCH [x]
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [_] (Check one or more)
200K

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
1. Develop technology to perform chemical analyses of major elements and

some minor elements in small (micron to millimeter sized) dust and ice

particles as are expected in coma and tails of comets. High relative
encounter velocities and short sensing times are expected (Laser Zapper).

2. Further develop technology to determine chemical composition of small

dust and ice particles which vaporize in passing through upper
atmosphere of Earth (micrqnetegri_di) .




e b
SPACE TECHNOLOGY NEED FORN NO. |
PAGE 2 OF st

TITLE Spaceborne Meteorological Radar (Active NO. 11 E-3 36
THEME / W.G./ TASK

Microwave Profiler)

DATE 4 ,27) 76
—— .

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
|:erfor'm analysis to determine optimum multi-frequen led

n intermediate single frequency for development and flight on spacelab.  Refly

if necessary to improve fixed i
fly and demonstrate in dual frequency mode. Develop free flyer configurations.

h. Develop second radag;

7. ALTERNATIVE APPROACHES/OPTIONS A subscale model can be developed for

demonstration and testing of - equivalent ajrcraft.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Concept and preliminary feasibility studied under SRT 645-10-02

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM }78]77{78179180181182 83184 |85 |86 |87]88]8]90]91]92] 93] 94|95

TASK ITEM
RAnalysis

#1
Develop radar o ——

F1y on spacelab -
Devel radgr#z

LY

tab)
Fly dual freq. —
Develop free flyer

“onTTy

Fly free flyer

BRI, ANT, RCVF, R
Program, sig, proc Lters, pojnting (] tgﬂns
MANPOWER (M-Y)
INHOUSE 3] 3] 50 5] 5{7|7)5| 7 5] 5] 5] 8
CONTRACT

FUNDING (105 §)
INHOUSE .

\___CONTRACT Jd1.31A5] 51104 2 21 51 51 51 2




.y

(NVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

Y COMPONENT OH BHEADYOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

I HASIC PHENOMENA OBSEHRVED AND REPORTED
2 THLEORY L OHMULATED TO DESCRISE PHENOMENA

t THEONY TESTED BY PHYSICAL EAPERIMENT OR

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED FORM NO. | W
PAGE 1 OF _2

1.TITLE _ Radial Velocity Spectrometer NO. ©,09/F3 22
THEME / W.G. / TASK

DATE__4 /28 /76

2. OBJECTIVE 2 - : .
Eaﬁ?al velocity determination of distant stars to 6th magnitude to a

precision of 2 meters/second

3. NEED ANALYSIS
a) LEVEL NOW [3], wiLL BE LEVEL [5] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [pATe: 1981 |
c) RISK IN ACHIEVING ADVANCEMENT"
HIGH (]  ™epium [X]  Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [¥] OR
ENHANCING: HIGH[]  ™meoium [J  row [
e) TASKS NEEDED: STUDY [X] ANALYSIS RESEARCH
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [:] (Check one or more)

f) R&T BASE CANDIDATE FY78 $300K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Survey of candidate star spectra to select ultra sharp and stable

spectral lines. Low light level detectors tuned to preselected

wavelengths. Systems study to select most promising technique.




~
SPACE TECHNOLOGY NEED FORM NO. | W
PAGE 2 OF _2~_

TITLE Compositional Analysis of Small Solid Particles yg 10  E-3 =
THEME /W.G./ TASK

DATE 4 /28, 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Develop instrument package such as mass spectrometer, emission

spectrograph, etc., which is capable of chemical analyses of solid

particles with velocities up to 10 Kmn/sec.
2. Increase sensitivity and element resolution of techniques and sensors

used to determine composition of small grains which are vaporized in
passage through upper atmosphere.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Some past support of (2) above, but program is not now active.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76(77]|78179|8G|81|82|83|84|85|86]|87|88)89|90)91|92] 93{94]95
TASK ITEM
1. Instrumentatio

for comet
analysis.

2. Micrometeorids -+

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (106 §)
INHOUSE

\___CONTRACT
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SPACE TECHMNOLOGY NEED FORM NO. |
PAGE 10F. Z—

1 I‘H L-— Low Cost Electronic Subsystem Technolm [\001 10 11 12 J7 8_%@3 33
- IH’ ME /\V ./ TASK
- —— e - DATE_ 4726176

) s ___Reduce the cost of digital electronic subsystems by 10 to 1.

3. NZED ANALYSIS

a) LEVEL NOW [4}, wiLr 5z LeveL [5] UNDER EXISTING PL. 5.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY RE,
AT LEVEL [5' rorore - RATIONAL S YSTEN USE BY [paTm 1983 |

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [[]  mepiia [ ow [y]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] oR
ENHANCING:  HiGH [x]  mMEDwm [ Low [_]_

o) TASKS MEEDED:  syupy [ ANALYsIS []  researcH [X]
GRDVEST [X]  AmcoarTvEST [ space qu TEST [:l

i OTHER (Sp-cify) LX] _ngg}gpment_ ) _ (Chzek one o mor2)
: SR L o B
506 18- 31 e
e & ! S R S5 Y ik R R A R e e
sl B4 SEY RGVANGENENTS BECUINED FOR
= 2 None
.;.‘f A NI e Sl aa ke e e s e e e e )
i e R e

HN.OSY AGYANICZMENT RE

Ny s
PUR B L8 o 4

ACE u’u"’!_l
_Development of automated techniques for ‘the de51gn and fabncanon of

_hybrids and large scale integrated circuits. Provide technology for

_higher yield, higher degree of integration and advanced hybrid packagmg.

fo e e e et et e S e Tt e e e e e e e e o e S o+ & e & e s 5 e <t s Smm s s

2R e e e e e e e e e e e e e |t ot 2 et e 2+ ettt e v m e e
[ORE U
10 e e i o e
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\

TITLE  padial Velocity Spectrometer NO.1, 09/E-3 32
THEME /W.G./ TASK

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2 _

pate 4 /28,76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Investigate candidate techniques. Develop tuned low light level detectors.

Select correct stellar spectral lines. Build pilat system with 10 _
meter per second accuracy.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Limited activities within astronomical community

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 |77]|78|79|80| 81]82|83]|84|85|86|87|88)83|90]91]92]93§94]95

" TAtSj( IIEM
nves ate
po_s;i_fﬂ_,-iec,hni_qugs, == -@A 1 i I . . 1 =l

seteet st | [ {alal [T
G R R EN

Dct gn & build |
complete-system —{ — ==

T
s
|

MANPOWER (M-Y)
INHOUSE ___
CONTRACT 21ale hhalg 1?2

FUNDING (106 8)
INHOUSE
\_ CONTRACT 1L1l.21l.5 5
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SPACE TECHNOLOGY NEED FORM NO. |

PAGE10F_ &

T 08,09, 10017, 17
i NO._,_B{/EL 3%
THEME /W.G./ TASK

SO R Y ~ PR B S TSP

1LTILE Low Cost Hybrid Technology.

2 Wt hs 1Py B e B e

i} st S —— — DATE_4 /27176

2. ORIZCTIVE :
The Develoyment and Demonstration of Techniques to . _
_Reduce Hybrid Fabrication Costs by 3/1.

3. NEED ANALYSIS
a) LEVEL NOW [4], WILL BE LEVEL [4) UNDER EXISTING PLANS.
b) REQUIRED ADVAMNCEMENT —~ SHOULD BE TECHNOLOGY EADY
AT LEVEL (5] FORR GPERATIONAL SYSTEM USE BY [pate: 1982 |
c) RISK IN ACHIEVING ADVANCEMENT:
g ] meoiuM [] Low [x]
d) CRITICALITY TO THE ACCOMPLISHMENTS:
ENHANCING:  HIGH [x]  meotm []
e) TASKS NEEDED:  STUDY [x]  ANALYSIS [x]
ghprest ] AIRCAFRT TEST [
b OTHER {Spesiiy) [x] Design and Development

ENABLING [T] on
tow [ ]

neseanch [
SPAGE FLIGHT TEST []

(Check ona or more)

; | f) R BASE CANDIDATE 100K e

1R IR S Ml eI . oo R -
vl 4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR

Y USE OF THIS TECHNOLOGY  NONE ) )
b _ ) R

Qg

‘

: :
2 1 5. SPECIFY TECHNOLIGY ADVANCERMENT REQUIRED TO

| ACCCMPLISH NEED
Automatic Flip_ Chip Bonding of L SIC'S with Conductive Epoxy.

2
'-
[
o
'




~
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _ 2

TITLE | oW COST ELECTRONIC SUBSYSTEM NO-:7»8,9,10,11,12/E33

TECHNOLOGY THEME / W.G. / TASK

pATe 4 /27, 76
——— e
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
(1) Develop automated techniques for the design and fabrication of
——hybrids and large scale integrated circuits
(2) Provide technology vor higher yield, higher degree of integration

—_and advanced hybrid packaging S
(3) Demonstrate the above.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
This work is presently done under 506-18-31, "Design, Processing and

Testing of LSI Arrays. Provides custom low cost electronics to

implement part of smart sensors.

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM |76|77|78|79|80|81|82|83]|84|85|86|87|88|89|90]91]|92|93{94]95
TASK ITEM
Research ~~ pepep—= I I L
_Development  fp==t==1= . i _
Grd Tes: | | | *’“"**j: ¢ . 4 | -
Space F1t. Test] AN —~L . . - o .
—— EESE— L. —— — — 4 -r- 4
[ S 1
MANPOWER (M-Y)
INHOUSE __ 5115} 15} 15} 15} 15415
CONTRACT
FUNDING (105 §)
INHOUSE .3].2].2].2 .2).2].2].2
\__CONTRACT 5 Al a3
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SPACE TECHNOLOUGY MEEDR FORM NO. | }
M N e BT AT (e A Rt L e A ——yas e i I”AG'_ 1 O[ ‘-3_

1. TITLE _Column Density Monitor/Advanced No.,_lz/g-g _ 3$’

Techriology Radiometer THEME /\W.G./ TASK

—————— DATEY4 /26, 76 .

2. ORJECTIVE
(1) Measure contamination associated with present orbiter, (2) optimize

orbiter operations for maximum astronomical yield, (3) demonstrate
for advanced IR astronomy technologies.
3. NEED ANALY S!S
a) LEVELROW (3], witt i Levier [8) UnDER £XISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHMNOLOGY READY
AT LEVEL (7] FOR OPERATIONAL SYSTEM USE: BY [vari: 1979 ]
¢) RISK IN ACHIEVING ADVANCERIENT:
WGH ] meEpoa [0 Low [X]
A CRITICALITY 1O THE ACCOMPLISHNENTS:  ENABLING [j OR
enpancivg: e (X meoiom [ Low [
o) TASKSNEERED:  sTuny []  ANALYSIS [ nrsearcu [X]
<

GROTEST ] AmciarT TesT [[] SPACE FLIGHT Ti 5;:.' R']
OTHER {Spacify) m B ) B (G l.. K one ar more)
i B BASE CANDIDAT
G, COMPLIMENTARY TECHNOL (/\A‘.’ AUDVAMC SXEMTS EQUHIED COR
Udg‘U;’I!HS'! ﬂihHﬂ]J3Jv Onboard mass spectrometers, Tow contam1nat1on
orbiter Reusable Surface Insulation and Adhesives. o

H, GPECLAY TECHOULOGY ADVANGEGENT BEQWERED TO
ACCOMPLISH N=ED

Cryogenic cooling techniques below 10 Kelvin

Far IR detector sensitivity improvement
Detector array fabrication techniques

Far IR tilter improvement

Special spatial chopping techniaues

- | e S e e 4 S e e 4 58 8+ - 348858 el 4 2 50 enm sl D I
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SPACE TECHNOLOGY NEED FORM NCQC. |
PAGE 20F _2.
07,08,09,10,11,12
TITLE | 0w Cost Hybrid Technoloay NO._ 01/E3 3y

THEME / W.G./ TASK

— — S DATE_4 /28/176
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
_Determine automated techniques for flip chip conductive epoxy bonding.
_ Define hardware specification. Contract for the design and fabrication_
__of automated bonding system. Test, document and demonstrate cost
sa\ings available_. W'I'his tecpnj_q_ue wilwl ‘take advantage of the

_ transparancy of SOS LSIC's.

7. ALTERNATIVE APPROACHES/OPTIONS Beam lead system - difficult to handle,

__shifts cost and yield burden to LSIC manufacturer.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

_506-18-31. FY78-80 work under that RTOP would shift emphasis to
__supoorting and extending lTow cost techniques.

9. TECHNOLOGY SCHEDULES

FY

SCHEDULE ITEM |76(77|78|79|80)81|82|83]84|85|86|87|88]89|90|91]|92|93{94]95
TASK ITEM

Study : i =1 1 r - LB

Analysis 1 o J b

Design & Dev. : B I I O
— - T — +—+—+—1+—1+ 13—} 1+ - 44—

MANPOWER (M-Y)

INHOUSE __ 212]12]2
CONTRACT

FUNDING (106 §)
INHOUSE .1

\___CONTRACT B
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SPACE TECHNOLOGY MEED FORI ll 0.1
PA( E1 ()F

caaea, - Stves R L RPC IR RN R L S o Ta ¥ ian wA L A “~

1 ||||' Planetary Quarantme Fac111ty m Near Earth NO. |9 ‘-3 3(0
THEME / W.G. ] TASK

Env1ronment .

e e AT

2. Ul\' r‘“\/-
Develop facility for carrying out preliminary examination of

returned remote samples under quarantine constraimts. . .

a)vever Now [2], wine e LovieL [2] UNDER EXISTING PLANS
b) i QUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LLVEL B/ FOR QPERATIONAL SYSTEM USE BY [0DATE. 1990,
c) RISK IN ACHIEVING ADVANCEIAENT:
mei [X medwa 7] wow [7]
d) CHITICALITY 1O THE ACCOMPLISHMENTS:  ENABLING [x] on
EnBANGING: e[ ) mepiom [ row [
o) TASKS MEEDR=D:  sTupy [X]  ANALYSIs [X]  nesearen [X]
aupiest ) Amcenarciest [0 seace FucHr Test [
O HER {Ep-ity) [Hl B (( .!\ one or Mo )

75K

1) it DABE CANDIBRI R o ey o et s i o psra s s i
2. COMPLELIENT AT LSO O3Y ARYANISENINTS REC u 15 h'm

U3E 0 NS Tachidwesy A S
Biological sterilization procedures,
Space laboratory operations.

5. SPECHV TRCHNOLASY ABVALCIMENT REQUINED 10
ACCOMPLISH REED
A. Document criteria by which samples are determined to be non-harmful
to earth envxronment and quarantme may be llfted

B.. Technique of sterilization af limited portion of returned samples, e
C. Possibility of isolated facility to carry out.scientific studies of
quarantined samples. ... _ . . ST o AR e
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| SPACE TECHNOLOGY NEED FORM NO. |
; PAGE 20F _&
| TITLE  Column Density Monitor Advanced Technology NO.__12/E-3 35

Radiometer THEME / W.G./ TASK

DATE 4 /28/ 176
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Build and operate an advanced IR Telescope from the orbiter payload

bay. Use opportunity to flight test advanced IR instrumentation and
Cryogenic_technology

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Submitted as FY78 New Initiative #10°

9. TECHNOLOGY SCHEDULES
EY
SCHEDULE ITEM |76(77]|78]79|80|81]82]83]84|85]86|87]88]89]90]91}92] 93] 94}895

TASK ITEM

SIS — -

MANPOWER (M-Y)

INHOUSE 4lals]s]3
CONTRACT 1] 1]1
FUNDING (105 §)

INHOUSE .45.44.29.14.

0
\___CONTRACT alelalol




(SPACE TECHNOLOGY NEED FORM NO. | 1

PAGE 10F
[ 1. TITLE_ MULTICANWL IWRARED RADIGMETER NO.__ 11 E-3 39 1
(GROSYNCHRONOUS IR SOUNDER) THEME / W.G. / TASK
paTe_4 /28, 76
2. OBJECTIVE

from geosynchronous neteomloqmal spacecraft, and to measure wind fields
and cloud motion.

3. NEED ANALYSIS
a) LEVEL Now [4], wiLL BE LEVEL [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL E] FOR OPERATIONAL SYSTEM USE BY [DATE: 1983
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH ] meowum []  ow [X]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] cn
ENHANCING: HIGHK]  wmeoium [J  wow [J

e) TASKS NEEDED: STUDY [[] ANALYSIS [X RESEARCH [2]
GRDTEST [X AIRCRAFTTEST [[]  SPACE FLIGHT TEST [§]

OTHER (Specify) ] (Check one or more)
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Development of diffraction limited

telescopes, nitrogen coolded radiative cooler techrology

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONNENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Thi Jevel initiated AASIR under AAFE. Devel I
is being continued under the STORMSAT program. Sensor is a candidate
FY-78 new start. This radiometer,will allow temperature profiles and
water vapor profile to be determined with a resolution of 13km, with
variable frame size fram full earth to 500 km x 500 km, and with frame
rates as fast as 1 minute. Sensor also incorporates an ultra-high

resolution visible mapping channel for cloud motion detection.

MATHEMATICAL MODEL
& PERTINENT FUNCTICN OR CHARACTERISTIC DEMONSTRATED

2. THEORY JORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

1. bASIC PHENOMENA OBSERVED AND REPORTED

LEVEL
OF STATE
OF ART




r

SPACE TECHNOLOGY NEED FORM NO. | W
PAGE 20F _ &
TITLE pyapetary Quarantine Facility in Near-Earth NO.10 E3 36
THEME /W.G./ TASK

27

Enviromment

4 76

DATE

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop methods for sample containment, quarantine and analysis prior to
return to earth. Develop criteria by which samples can be determined

to be safe. Develop technique for sterilization a portion of sample.
Facility development for preliminary scientific study of returned
remote sample.

[y

o e et

7. ALTERNATIVE APPROACHES/OPTIONS

R ———————

¥ ! 8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
; 0SS has only preliminarily examined this facility.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76|77]78|79]80]81|82]83]84|85|86|87]88]89|90]91]92] 93{94]95

TASK ITEM

-

Sterilization
i Isolation faciligy
i Non-harmful
| criteria

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (106 §)
INHOUSE _
\__ CONTRACT




 space TecHNOLOGY NEED FORMNO.I | |
PAGE1OF_2 4 |
1. TITLE anua : NO.__10/8-3/ 3%
i THEME / W.G. / TASK

DATE 4 /2_8 { 76

atrrospheric pollut.ion studies

3. NEED ANALYSIS
a) LEVEL Now [g], wiLL BE LEVEL [ UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [] MeDium [] wow [] i
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [] OR
A ENHANCING: HIGH[X] meoium [J  wow [J }
| e) TASKS NEEDED: STUDY [[] ANALYSIS [Xx] RESEARCH K]
GRDTEST[] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [X]
OTHER (Specify) [_] (Check one ot more)

7. MODEL TESTED IN SPACE ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Stratospheric HSI development for shuttle.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Optical design needs to be designed for wider temperature range.
2. Develop cryogenic sensor cooling for long-life operation.
3. Develop low noise IR defectors.

4. Develop data analysis and ssion techniques.
5. Cooling system for entire instrument.

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

OF STATE
OF ART

LEVEL

e ————




@ )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F &

|

T Lricmwer DwRARED RADIOETER  No._llE=3 37
(GEOSYNCHRONOUS IR SOUNDER) THEME / W.G. / TASK

DATE 4 / 28/ 76

6. RECOMMENDED APPRTCACH/PROGRAM PLAN TO ACCOMPLISH NEED
Use results of Hughes Aircraft design study (AAFE supported) for
development of AASIR.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
—AASIR-AAFE development

9. TECHNOLOGY SCHEDULES ¢

FY
SCHEDULE ITEM ]76(77|78|79|80]81]|82|83|84|85]86|87|88]83]|90]91]92] 93 94|95
TASK ITEM
Analysis =
Development
Ground Test ey

Space Flight Tegt

MANPOWER (M-Y)

INHOUSE 212121 2)1212)2)2)2
FUrND;:B'Sééoas’ d).2).2).2].2).2.2).2].2
\__CONTRACT .4]4]4]4].4].2).2].2].2
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GACE TECHNOLOGY NEED FORM NO. |

PAGE1OF_2 ,

— - |

1.TITLE _ Advanced Tachnology Thematic Nno. J1/E-3/39 ‘

Highar THEME / W.G. / TASK

{

DATE_4 /28,16

2. OBJECTIVE ‘
?% égtain high resolution imagery in ssven Or more spectral

bands spanning the visible through the thermal infrared for
a wide variety of earth resources applications experiments.

3. NEED ANALYSIS
a) LEVEL NOW (2], wiLL BE LEVEL [3) UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:

HIGH ]  Mmepium [X] Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[X]  meowum [ row [J

e) TASKS NEEDED: STUDY [X] ANALYSIS [X] RESEARCH [X]
GRD TEST AIR CRAFT TEST [X]  SPACE FLIGHT TEST [{]

OTHER (Specify) [:] (Check one or more)
f) R&T BASE CANDIDATE

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Detector technology, cooling technology,

diffraction limited optics technology, scanning system
technology, data compression and data management.

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

T T A . e e

g

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Obtain jg m spatial resolution or better in 7 spectral bands

from 1000 km orbits with high geometric accuracy for good
image quality and precise intra-spectral band registration.
High signal to noise (10621) required for earth targets of
typical interest. Data compression and management system
required to handle very data rates.

MATHEMATICAL MODEL

1. BASIC PHENOMENA OBSERVED AND REPORTED

2. THEORY FORMULATED TO DESCRIPE PHENOMENA

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

LEVEL
OF STATE
OF ART
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SPACE TECHNOLOGY NEED FORM NO. | W

L PAGE 2 OF ;
TITLE Advanced Interferometer Spectrometer NO. C

THEME /W.G./ TASK

DATE 4/ z&/ 16
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEFD

—1. MWide temperature range optics
__2. Cryogenic_sensor cooling
3. Develop low noise IR detectors
4. Develop data compression methods
—5. Instrument cooling system

7. ALTERNATIVE APPROACHES/OPTIONS
__None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

—None

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM ]76|77]78|7980|81]|82]83]84)85]86]87]88}89]90]91]92] 93] 94]95

TASK ITEM

mbum-a

MANPOWER (M-Y)

INHOUSE 4166108
CONTRACT
FUIC'NG (108 §)
INHOUSE .3.9.4.9.9.4.4
\_ CONTRACT 1 1 1 1 11
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A ——————— - - ——— S+ 8 b ———— ] L L Mt S ——— 0 G St S m— b

f SPAGE TECHNOLOGY NEED FORM MO. | \
PACE1OF,_2= |

LIITLE P]_gngtgr_‘y_l{ehgg__ _'1 _s nce from Megr_h__.. NO. _ 10/E-3l¢0

o _E!rth L L L A l HENE /V] G. / f/\q"

- I | |

? , -:l'b_I%J—Ctl;\:: T T T e e m—— B
§ g " Develop Multispectral Imaging Sensors from UV to 20u for
? ST retrofit, and test on smaller earth orbiting telescopes.
HE LS R SR T - S
f.' . 'U ."‘ fr o e et e e . @ wbeai e ooy S 4t e S0 8 S S5 00n -— e o SRR Wrerne o e et o -
>i" i VO30 MEEDY 2NAL ‘.’f.‘)
‘ o) LEVEL NOw [T], win s Lever [7) UithER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD £E TECHNOLOGY IREADY
AT LEVEL [7] FOR OPERATIONAL SY5 TEM USE Y [nare: 1986 ]

¢) RISK IN ACHIEVING ADVANCEMENT: ‘

GEoD HIGH [T]  mEDa {x] wow (]

’ sowe d) CRITICALITY TO THE ACCOMPLISHIAENTS:  ERARLING [K] OR
ENHANCING:  meh[]  mEpiva [ row []]

¢) FASKS MEEDED:  STubY [T]  ANALYSIS [x] nEseAncH [x]
GRDTEST ] AIRCRAFTVEST []  SPACE FLIGHT TEST [X]

t OTHER (speaify) [ _ . _{Clukoneormora)
{ B BT BAGE CARDU AT
‘:1 ;. ;(. ~~l: ..;idt'.' --:‘{ |-h'.‘~"—"'-="V"Z-“—’”".L -UUH IW..!:L;.( ST
Bk , i UST 0 TEHs reeonesy Area Array Imagers to 3u and Hneerjfa_){s
Ghn bl frm 3t020.
Y g3 ‘

;' e SPECIFY TECIRIOLOSY A ',J,ﬂ.z,t.";.\-).-.m RE ow YEDTO

A LEE /.\(...o.\w.e. HREES

$: _An_all reflecting.multispectral. imeging spectrometer is required . _
__to allow moderate spectral (1008) and high spa’ 'z! resolution (500
_.elements full disc on Jupiter) to study time va yin3 planetary phenomena

-and as_early reconnatssance for some-outer pianet bodies. . The device -
__would be LST compatible and could be flown on early shuttles with

w
= o
=
Vs ._smuler_ulescopu S o A A o 8 e
TR
’( — ——— . —— - —— . — —— . — ———  ——— - — . —— G —— — i+ —————— ——
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F __ 2
TITLE Thematic Mapper NO. 11/E-3/39

THEME /W.G./ TASK

DATE 4 /29 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Pushbroom linear array technology box scanning mechanism.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

__Thematic mapper development precursor to proposed development.

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM 76|77]78|79]80]81]82]83|84|85|86]87|88]89]90]91]92] 33| 94]95
TASK ITEM
Study jr—
Analysis =y
Development Om———
Test -
MANPOWER (M-Y)
INHOUSE 212122 |2)2 )2 R
CONTRACT 5 505 |515 15
FUNDING (108 §) oafof ]
INHOUSE _
\_ COMTRACT 4].4].4].4].4].4].4

SR



rSPI\(:E TECHNOLOGY NEED . FORM NO. |

PAGE10OF__/
1.TITLE LSI Sensor Electronics - _ No  BLJER 0 "7 Yo4|

NASA Network for Custom LSIC THEME /W.G./ TASK
___Computer Aided Design

DATE_4 /27,16

2. OBJECTIVE
Provide 5 NASA Centers with Autonomous Data Linked State of

Art LSI Design Systems for 4/1 Reduction of Design Time,
3/1 Reduction of Design Costs, Shared Software. —
3. NEED ANALYSIS

a) LEVEL NOW E, WILL BE LEVEL (_ﬂ UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

NT
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77 Of 2REACZJARL TESTED N ACLEVALT
O 1% SPACE ENY!

FONTH
ENVIRCNZNT IN THZ LAZORATORY

§. WODEL TESTED IN AINCAAFT ENVIRONMENT
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¢) RISK IN ACHIEVING ADVANCEMENT:

§z58 HiGH ] meowm [] Low [x]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING:  HIGH [y]  mepium [ row []

e) TASKS NEEDED:  STUDY [[]  ANALYSIS [[]  RESEARCH [
GRDTEST[[]  AIRCRAFTTEST [[]  SPACE FLIGHT TEST [ ]

-::' OTHER (Specify) [x] System Integration (Check ona or mui2)
b f) R&T BASE CANDIDATE 200K .
< o e nmond
Geoon| o4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
2 B SEOF THIS TRCHNOLOGY  NONE..
Bl B T e e |
HnX oSt B SPECITY TECHNOLOGY ADVANCIMENT REQUIRED TO
PE-1Y ACCOMPLISH NEED
haExg The_implementation of existing software on State of Art Midi
HEEsh Computer plus the development of some user oriented extensions.
B8 This system will enhance NASA's use of custom designed LSIC's,
i v o e
w R R Immma"m—,.».
v L b
I,fb;fg S e e S R s R N S - i e S S
[UR "N
10 i eieass — s e e s o NS s
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2._
= —d
TITLE pranetary Reconnaissance From Near Farth = NO.__10 / E-3 / #0O |
THEME / W.G. / TASK
DATE 3 / 28/ Z§

1. Perform system tradeoffs

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

2. Focal Plane Instrument Design

3 a Fab Sensor

— 4. Shuttle Tests

—5. Space Telescope Retrofit Design

— 6. Flight Program

7. ALTERNATIVE APPROACHES/OPTIONS

None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

None

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |7677]78|79]|80]81]82]83]84|85]86]87]88]89]90]91]92] 93{94]895

TASK ITEM

O N | (W N |-

MANPOWER (M-Y)

INHOUSE 1 2 :

CONTRACT N
FUNDING (106 §)

INHOUSE _ 1.1].4 .3 .5 2.1
\_ CONTRACT 1] .2l 1.1
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ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTAATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

rsmce TECHNOLOGY NEED FORM NO. | W
PAGE10F__&

1. TITLE _ Mass Spectrometric Methods of Surface NO. _1-10 E-3 %
Compositional Analyses THEME / W.G. / TASK

DATE__4 /.28, 76

2. OBJECTIVE
Develop improved mass spectrometric methods of analysis which are

applicable for planetary surface materials.

3. NEED ANALYSIS
a) LEVELNOW [4], wiLL BE LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL FOR OPERATIONAL SYSTEM USE BY IDATE: 1987 l

c) RISK IN ACHIEVING ADVANCEMENT:

HIGH ]  Mebium [X]  Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[]  meowwm [J  row [J

e) TASKS NEEDED: STUDY [;] ANALYSIS [i] RESEARCH [
GRDTEST [J AIRCRAFTTEST []  SPACE FLIGHT TEST [,]

OTHER (Specify) [] (Check one or more)
f) R&T BASE CANDIDATE 100K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY
Instrument and Sensor development

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Develop improved high sensitivity, high resolution mass spectrameter

for 1-200 amu mass range.
Develop required jonization sources for analyses of solid materials.
Develop element fractionation and analysis techniques for analys-s
of volatile elements and compounds (e.g. G.C. and thermal analyzer
tnterfacing to M.S.)

4, Develop improved methods of data reduction and compression.

R p— —————— - - — N v i 2 RO P
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2.

i

Network for Custom LSIC Computer Aided
Design DATE 4 /28/176
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Order 50K of add on hardware to control computer purchased for the——
Facility for Electronic Development (FED) under 506-18-31 in FY78
Order 2/yr. complete 150K hardware systems in FY79 and FY80 for
Network centers. Contract for software man/machine extensions and

transfer of present Computer Aided Design and Test (CADAT) system
software in FY78.

TITLE 07,08,09,10,11,12
LSI Sensor Electronics - NASA NO._ g;l JE-3 EA
“ SN THEME / W.G. / TASK

7. ALTERNATIVE APPROACHES/OPTIONS  Fund network hardware systems
elsewhere at savings of 150K per system.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

Basic CADAT system software and 100K of multipurpose hardware is
being provided under 506-18-31.

9. TECHNOLOGY SCHEDULES

FY

SCHEDULE ITEM |76{77]|78|79]|80]81]82]|83]84|85]86)87]88]89]90]91]92]93]94]95
TASK ITEM

Sys. Integration

MANPOWER (M-Y)

INHOUSE 35p.5 1
CONTRACT
FUNDING (108 §)
INHOUSE o5, 3].3
\_CONTRACT Wi

. it st e
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ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED FORM NO. |
PAGE1OF_1
1. TITLE Microwave (or longer wave) Subsurface NO. 10 & 11/3-E/ 43
Sounding (Earth or Planets) and Ice Thickness THEME/W.G./ TASK
2. OBJECTIVE
0 determine details of subsurface structure with a minir vof

drilling of cores.

3. NEED ANALYSIS
a) LEVEL Now [3], wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []J  ™MEepium [  Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING: HIGHEK]  wmepium [J  ow [
e) TASKS NEEDED: STUDY [] ANALYSIS [] RESEARCH [}
GRDTEST (] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Processing of returns to provide profile of

subsurface materials for extrapolation of contact measurements.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Determination of optimum wavelengths for best penetration of various

distributions of dielectric constant materials should be initiated.
Equipment for optimum pulse length at best power should be investigated.
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ACAEDNG PAGE BLANK NOT. BN
- )
SPACE TECHNOLOGY NEED FORM NO. |
= PAGE20F _2
TITLE yass Spectrometric Methods of Surface no._ 10 E-3 Y|
THEME /W.G. / TASK
——Compositional Analyses

DATE 4 /28,76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Methods development of flight qualified instruments for analysis of solid
and gaseous samples using mass spectrametric method of analysis.

Development of ionization methods and sample introductions into Mass
Spectrameter. :

7. ALTERNATIVE APPRCACHES/OPTIONS
None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
_Some_instrument support presently from 0SS - i.e. Viking

0SS analysis program of extraterrestriai materials study.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 ]77]78]79]80] 81]82] 83] 84 ]85 86| 87| 88] 83] 90 91] s2] 93] 94 95

TASK ITEM

Mass Spectraometer

Ionization Source

Fractionation
techniques

Data Reduction 4

<

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (108 )
INHOUSE _

\_CONTRACT

e —————
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SPACE TECHNOLOGY MNEED FORM NO. |
o , . L o . PAGE 1 OF___‘L:___
L.TITLE _ ancillary Information for Nol 10 E-'S___ﬂ'
Remote Sample Return THEME /W.G. / TASK

_ paTe_4 /26, /6

2. 0BJECTIVE
Determine specified characteristics of samples and

sample's snvironment prior to and during collection.

3. NEED ANALYSIS
a) LEVEL Mow [2], wiLL BE LEVEL [2) UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR CPERATIONAL SYSTEM USE BY [paTe: 1982 J 1984

c) RISK IN ACHIEVING ADVANCEMENT:

208 HIGH [[]  mMeoiuM ] wow []

L d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING:  HIGH[x]  MEDIUM []  rLow [

e) TASKS NEEDED:  STUDY [g] ANALYSIS [ RESEARCH [ X
GRDTEST []  AIRCRAFTTEST []  SPACE FLIGHT TEST [

o OTHER {Specify) D (Check ona or more)
i
s f) R&T BASE CANDIDATE 150K _ o
€ 9 e, = T
aE W1 4 COMPLEMENTARY TECHNOLOGY ADVANGEMENTS REQUIRED FOR
& £ U3E OF THIS TECHNOLOGY o

HESpIey

vrrm .-
'

NBT g T - — T

TEZ48 | 5.SPECIFY TECHNOLOGY ADVANCAMENT REQUIRED TO

TSBRE ACCOMPLISH NEED

HaRIY _A. Imaging (i.e., vopography, craters, rocks and soil type)

:Eig ".“‘ _B._ _Local meteorological conditions (i.e., temp., press.,

; T . : —— . _wind velocity, etc.) S -

C. Basic physical and chemical charactenstics of local

-
‘o

material, i.e., major element analysis (-XRF, a-particle
—etc.) soil cohesiveness

\ Lo

TFSTATE
RT

rA
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F
TITLE Microwave (or longer wave) Subsurface Sounding o 10 & 11/3-E/ 13_

~
SPACE TECHNOLOGY NEED FORM NO. : W

PAGE20F __ 2

(Earth or Planets) and Ice Thickness Sensor THEME /W.G./ TASK

DATE 4 /27 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
A variable frequency device of sufficient power will be built and
deployed for ground test, Pulse returns will be studied and compared

with actual cored samples for correlation. Coupled vs remote systems
will be evaluated and interference of surface mismatch determined.

7. ALTERNATIVE APPROACHES/OPTIONS Magnetic field deployment and study of
interaction for deduction of distribution of subsurface material.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Surface moisture studies at JSC. Lake ice thickness measurements at Lewis.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76(77]78]79]80|81]82]|83]84]85]86|87]88]83|90]91]92] 934 94]95

TASK ITEM

Build Xmitter -
Reteiver- o

Deploy in field

Correlate with
g m 3

?eTect best wave —

and build opera-
tionatdevice

MANPOWER (M-Y) 2
INHOUSE
CONTRACT

FUNDING (108 §)
INHOUSE _ é].21.8] &

\___CONTRACT .2].2].2].2




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA

3. THEORY TESTED BY PHYSICAL EXPFXIMENT OR

MATHEMATICAL MODEL
4. PEATINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

LEVEL
OF STATE
OF ART

GAcE TECHNOLOGY NEED FORM NO. |j
PAGE 10F &

= g ﬁ
1. TITLE _Narrow Field of View Limb Scanning NO. _11/E-3 Hs~

THEME / W.G. / TASK

Filter Radiometers

DATE__4 /28, 176

2. OBJECTIVE

eric constituents &

or absorption by, earth's limb.

3.NEED ANALYSI Req'd. capabil/present capabil
a) LEVEL NOW ﬁ WILL BE LEVEL ﬁ UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH[1  ™Mebium [ ow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
X ENHANCING: HIGH[] meowm [J  row [J
e) TASKS NEEDED: STUDY [[] ANALYSIS [x] RESEARCH [x]
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) (x] Basic constituent absorption data (Check one or more)

f) R&T BASE CANDIDATE
4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _Improved detector coolers, improved IR

calibration techrologies anc equipment; improved signal processing
elcctronics; improved on-board data processing equipment.

5. SPECi+Y TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

& Additional analysis & design of sensor components and mechanisms for
—long duration missions or reuse on shuttle
o Analysis and design of additdonal spectral channels for solar
——occalation to measure optical model parameters (0.3 to 2.0 4m)

—ready" seasor hardware
a_Develop improved data management technologies for on-board partial,
—or complete, data reduction/“Smart Sensor®”

. o




T —

DATE 4 /27 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
SR&T support of instrument development for planetary surface analyses

—
SPACE TECHNOLOGY NEED FORM NO. | ;

- PAGE 2 OF _2-
TITLE o i - NO.__ 10 E3  4/4
Retsicn THEME / W.G. / TASK

(Xx-ray, fluorescence, alpha-particle spectrameter,

gamma-ray

spectrometer, grain size measurements, imaging, seismic instruments,

heat flow, etc.)

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
—Viking instruments - 0SS

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76{77,78]79]80] 81| 82| 83| 84]85]86]87]88] 83| 90| 91] 92| 93] 94

95

TASK ITEM

Imaging — 1

Meteorological [ .

Chemical Element v

Analysis

Soil Physical

Properties

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (108 §)
INHOUSE _

\_CONTRACT
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i S 4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR

— . e —.u.—-_.o.n-j
-

SPACE TECHNOLQGY MEED FORM NO. |
P/\G' 10F &

B e i T R T e e L T L T R il 'V—u— - e

1L.TITLE __ Interplanetary Cruise Observatory _ . nNO.._ 10/E-3/3 _‘[Q
Telescope for High-Resolution Imagery THEME /W.G./ TASK

_0Of Solar System Objects

-—  DATE__4./21 1._16., S—

e e 4 4 S — - p—— >~ a——— Ce———— . —— e e

3. MEED ANALYSIS
a) LEVEL NOW [, wiLL bE LEVEL [J UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHINOLOGY READY
AT LEVEL [3) FOR OPERATIONAL SYSTEM USE BY [vaTe: 1980
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  meowm ] wow [y
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [x] oR
ENHANCING:  HIGH[]  meoiuom ] row [
c) TASKS NEEDED: $S10Dv [[]  ANALYSIS [x]  nesearcii [
GRDTEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]
OTHER (Spacify) E] (Chzek ons or mava)

. —————— — 1 —— - S T S5 S48 Sy O

f) h <1 BASE CANDIDATE N —_—

v —— - - — o———- R

USE Q.- ”"un-vln’gLOaY

e— S — - . ——— —— - —— S—— . ———— v~ & W

; 5. SPECH Y TECHROLOSY ADVANCEMEZNT REQUIRENTO
ACCOME?L'O“ NL...D
1. Thermal Compensation Materials _

2. Thermal Control _ e
R St.mctuul.lntecrjtxnf 1 1n Jﬂ.-..-,-._. S

i f\ )(2)_ (—3.) —n.eed;;to m;i-t;}.;in ii_ﬁ;iétidr-n-l 1m1 ted p;ifqﬁ_a__riég.__ *
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—~
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _&

|
TITLE Marrow Field of View Limb-Scanning Filter NO. _LL/E-3/ X5
Radiameters THEME / W.G. / TASK

DATE 4/ /28 )76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

— -AAFE IACATE to space-hardened FM level

o Develop 0.3 to 2.0 /m Extenction Radiameter (SER) based on SAGE
—technology to space-hardened EM level.

7. ALTERNATIVE APPROACHES/OPTIONS Deveiop multichannel LHR for full 2.0 to
2.50 #regims for Solar Occulation Use, Cryogenic Limb Interferameter-

-Spectrometer
8. CURRENT/PLAN

NED RELATED ACT

LM enNsSor NUMOUS

IVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM | 76]77]78]73]80] 81;82] 83] 8485 | 86]87] 88 ] s 90] 91f92] 93] 94|55
TASK ITEM
—Analysis -
g Research 4§
3 Grrd Test >
| Space Flight | o~
—Analysis ~
—Research J

g,m&__,___..- =

—=SE _Test =

MANPOWER (M-Y)
INHOUSE ___ _ 0
CONTRACT 3]4ls

FUNDING (106 §)
INHOUSE .2].3].3].4

\___CONTRACT .82.02.4.3




ENVIRONMENT IN THE LABORATORY

6. MODEL TESTED IN AIRCRAFT ENVIRONMENT
7. MODEL TESTED IN SPACE ENVIRONMENT

S. COMPONENT OR BREADBUARD TESTED IN RELEVANT

s o ———

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC JEMONSTP ATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

FSPACE TECHNOLOGY NEED FORM NO. | W

PAGE10F _ e
1. TITLE _Correlation Interfercmeter Spectrametry nNO._ 11/E3 oD

| 1] THEME / W.G. / TASK
4 28 / 76

DATE /

2. OBJECTIVE

3. NEED ANALYSIS
a) LEVEL NOow [4], wiLL BE LEVEL [6] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH []  Mebium []  Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [] OR
X ENHANCING: HIGHEK] meowm [J  wow [J

e) TASKS NEEDED: STUDY [X] ANALYSIS §£] RESEARCH [
GRDTESTE] AIRCRAFTTEST K]  SPACE FLIGHT TEST [X]

OTHER (Specify) D (Check one or more)
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _ Thermal Control, Detectc:, and Cooler

'Ilechnology, Optical Filter Coating Technology

5. SPECIFY TECHNOLOGCY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
e Improved Stability Interferameter for Shuttle Envirorment.

¢ Improved Data Management 'Deza's and Electronics to Facilitate
Data Reduction




~
SPACE TECHNOLOGY NEED FORM NO. | W

PAGE 20F _&
P
TITLE [nterplanetary Cruise Observatory Telescope fo NO._ 10/ E-3/ 46
for High Resolution of Planets THEME [ W.Gi/ TASS

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Design Definition

2. Component Design _
3. Telescope Fab.

DATE_4 /28/ 76 |

7. ALTERNATIVE APPROACHES/OPTIONS

None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

__None

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM |76 77]78]79]80] 81| 82| 83|84 85| 85]87] 88| 89]90] 91|92 93] 94} 95
TASK ITEM
1 s
l et
3 _—
MANPOWER (M-Y)
INHOUSE 2| 2] 2
CONTRACT 14 1l 1
FUNDING (108 §)
INHOUSE __ .11.21.2)
\__ CONTRACT I




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIR ONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHEXOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

OF STATE
OF ART

LEVEL

) O R D I MR INEN T BT T S S g

rsnce TECHNOLOGY NEED FORM NO. | W
PAGE1OF_&

# ec 10 BB 4%

1. TITLE Life Detection Sensors NO.
THEME /W.G. / TASK

DATE__4 /27,16

b L Further develop methods for detecting life via remote analysis

procedures.

3. NEED ANALYSIS
a) LEVEL Now [5], wiLL BE LEVEL [5] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [X]  meowwm [] ow []
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [_] OR
ENHANCING: HIGH[X] -~ meoium [J  wow [
e) TASKS NEEDED: STUDY [;] ANALYSIS [;] RESEARCH [
GROTEST (] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [,]
OTHER (Specify) [] (Check one or more)

f) R&T BASE CANDIDATE Sensors 100K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Biological, sterilization, planetary quarantine

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
1. Develop life detection experiments with following capabilities

a, automated microscope - resolution comparable to oil immersion
(1000 magnification) on earth,
b. culture capability on a variety of media.

c. 1immunological testing.
Upgrading GC-MS

Development of unified biology expt.

4. Detection and measurement of water,




e s Y i S e .

A

e — —

r 1
SPACE TECHNOLOGY NEED FORM NO. | W

PAGE 20F _&.
F_i
TITLE velation Interferameter Spectrumetry for No.__ 11 E-3 472

THEME /W.G./ TASK

Atmospheric Pollutants

DATE 4 /28 16
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
a. Extensive laboratory test program to evaluate correlation inter-
ferameter developed under AAFE
b. Analysis and design effort to provide improved spectral stability
and reduce effects of radiant background variations
c. Modifications and test of "AAFE" sensor hardware for flight test

on aircraft and shuttle using improved cryogenic cooler
7. ALTERNATIVE APPROACHES/OPTIONS High speed interferameter, laser
heterodyne spectrameter, differential correlation radicmeter

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
63E - = - CIMATS Sensor Development

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM |76{77]78|79|80]| 81|82]83|84|85]8c|87]88]89]90]91]92] 93] 94|95
TASK ITEM
ao _l_
b.
C.
MANPOWER (M-Y)
INHOUSE 314|5]2
CONTRACT 1121 2]1
FUNDING (108 §)
.NHOUSE‘ 02 01 01 ol
\__CONTRACT .6].5].1




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTEOC IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREAGSOARD TESTED IN SELEVANT
7. MODEL TESTED IN SPACE ENVISONMENT

e — T

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DENONSTRATED

1. BASIC PHENOMENA CCSERVED AND REPOATZD

3. THEORY TESTED BY PHYSICAL EXPERIMENT 03

OF STATE 2. THEORY FORMULATED TO DESCRIZE PHENCMENA

LEVEL
OF ART

rSPACE TECHNOLOGY NEED FORM NO. | w
PAGE1OF_&
1.TITLE Visible/Near Infrared Polarimter no._ 11  E-3 49
for Atmospheric-Scattered Solar THEME /W.G./ TASK
Radiation pATE! /36_, 1976

2. OBJECTIVE To measure tropospheric aerosol densities and physical

characteristics

3. NEED ANALYSIS
a) LEVEL NOW ., WILL BE LEVEL m UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT —~ SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ] ™ebiuMm [x]° Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ OR
ENHANCING: HIGH[X]  meoium [J  ow [J

e) TASKS NEEDED: STUDY [] ANALYSIS [x] RESEARCH ]
GRDTEST [X]  AIR CRAFT TEST SPACE FLIGHT TEST [

OTHER (Specify) D (Check one or more)
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
e Improved polarimeter for scattered solar energy in the
0.35 to 1.0 um spectral energy

e _Flight test of polarimeter with ground truth program to
refine data reduction algorithm




|
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|
|
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|
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r
SPACE TECHNOLOGY NEED FORM NO. | W
PAGE20F _&
TITLE Life Detection Sensors NO._10 -3 42_

THEME /W.G./ TASK

DATE 4, 27 75

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
SR&T work required on life detecting sensors - Upgrading Viking-type expts.

Development of flight qualified instruments

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
0SS previously supported through Viking funding.

0SS funding through planetary biology at low present level,

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77]78]79]80] 81

82

83

87

88)89]90] 91|92} 93§ 94

TASK ITEM
Life Detection Expt.

1. Automated micr‘scqpe

2. Culture Materigls

3. Immunology expgs.
Unified Biology elpt 1

GC-MS
H20 Detectors —

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (108 §)
INHOUSE _

\__CONTRACT

B
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE10OF _2.

N LN P AW TR T T e e A T Ut TR R, AR e A AR 1T AR AT R FLTNGT A A i e S N WD ars BV S L e e

1.TITLE _SCIENTIFIC ANALYSIS OF REMOTE nol-0___ E3 _So_
THEME / W.G./ TASK
_________ A pDATE_ 4 /2.7

2. OBJECTIVE "
Scientific analysis_in individual laboratories of

remote sample return utilizing state-of-the-art

analytical capabilities.

3. NESD AMALYSIS
a) LEVEL MOW [a], wiLL Be LEVEL [% UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR GPERATIONAL SYSTEM USE BY [paTe: 1988 7]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [ MEDIUM [x] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ ] OR
ENHANCING:  HIGH [X]  mEDIUM ] row [
el TASKS NEEDED:  STUDY [x]  ANALYSIS [[§  ReESEArcH [X]
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [ ]
OTHER {Specify) D L (Check on2 or more)

f) RAT BASE CANDIDATE _R&T Only 500K —

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF TS TECHNOLCGY

5. SPECIFY TECHNOLOGY ADVANMCEMENT REQUIRED TO
ACCCMPLISH MEED
SR & T support of basic geochemical and geophysical

.analytical capabilities. . _ - e

-

R T — e s e ~n

B



r
SPACE TECHNOLOGY NEED FORM NO. | W
PAGE20F _2.

TITLE yisible/NIR Polarimeter for Atmosphere NO._11/E-3/ %9
Scattered Solar Radiation THEME / W.G./ TASK

DATE 4 /28, 76
e

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
e Develop "solid state" polarimeter based on AAFE&SRT Polarimeter
tomeasuUTre SO tar eneryy scattered by tropospheric aerosots.

e A/C Flight Test program with comprehensive "ground truth" program

amatyst

7. ALTERNATIVE APPROACHES/OPTIONS INS ITU A/C and Balloon sampling

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM (76:77[78]79]80]81|82]83]84[85]86[87]88]c9]an) 91]s2] 93] 34]9s

TASK ITEM

Analysis
Research

Ground Test
A/C F1t Test —1

SF Test

MANPOWER (M-Y)

INHOUSE 112121 4]a |

CONTRACT 10 [ zlz
FUNDING (10 §)

INHOUSE RIS BN

\__CONTRACT A 35 T
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SPACE TECHNOLOGY NEED FORM NO. |

PAGE1OF __2
1. TITLE Laser Profiles for Assessment of NO. _11/E-3/ o
Small movements of earth surface THEME /W.G./ TASK

DATE__4 /27,76

2. ‘?vaecfop technique for making measurements to within one centi-
meter empToying laser instrumentation for aircraft or spacecraft

earthquake bulge detection.

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTEOD IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
a) LEVEL Now (1], wiLL BE LEVEL [7] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  MeDiuM [y}  Low [
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [_] OR
HiGH  meoium [0 wow J
e) TASKS NEEDED: STUDY [[J ANALYSIS [X] RESEARCH [X]
GRDTEST (] AIRCRAFTTEST [X]  SPACE FLIGHT TEST [X]
OTHER (Specify) [ (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

2. THEORY FORMULATED TO DESCRISE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR
4. PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
MATHEMATICAL MODEL

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Measurement techniques in the order of 10 to 20 cm are currentl
avaﬂable An order of magnﬂude lmprovement in accuracy is

make . > 7 ; . paflion
of earch movements with 1 to 2 cm. Pos1tional 1ocation of the

pTatform, as well as the resolution capability of the Taser profliles
must-be—considered—Ilncreasedtaser—power,—mareuver—puisey—improved
collecting and data handling techniques will be required.




o )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F &
S T
TITLE Scientific Analysis of Remote Sample Return NO. 10 E3 &

DATE 4 /27 /176
s

THEME / W.G./ TASK

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Continued support of laboratory studies of terrestrial and extra-

terrestrial materials in order to maintain state-of -the-art analysis

~ capabilities.

7. ALTERNATIVE APPROACHES/OPTIONS 0SS is presently supporting on-going

research of extraterrestrial materials - New methods of analysis require

R&T.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM (76 (77]78{79|80|81|82]83|84|85]86]|87|88)89|90]91]92|93

TASK ITEM

bf Extraterres-

trial Materials

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (105 §)
INHOUSE

\__CONTRACT




STED IN AELEVAKT

RAFT ENVIRONMENT

EADBOARD TE

-
n

ENTONE

ENVIRONMENT IN THE LABORATORY

6. MOSEL TESTED IN AIR
*MMODEL TESTED IN SPACE ENVIRON'JENT

5. CGMPON

2

~

-

FHENGMENA
ZRIMENTOQ

-

MATHEMATICAL I'CDEL
4. PERTINENT FUNCTICH OR CHARACTERISTIC OCMCNSTRATED

1. BASICPHENONERNA OBSERVED AND PEPCRTE

2. THEORY FORMULATED TO DESCS!B
3. THEORY TESTED BY PHYSICAL EXT

LEVEL
OF STATE
OF ART

r SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF __2-

1. TITLE Hi Power Lidar no. 1 &1 E-3 2
THEME / W.G. / TASK

DATE__4_ /261976

2. OBJECTIVE
To develop a high power pulsed laser for one to twQ.

orders of magnitude improvement in the state of the art for
the measurement of pecllution profiles, temperature profiling,

l——cfer vapar profiling, and pressure peafiling.
3. NEED ANALYSIS

a) LEVEL NOW D , WILL BE LEVEL @ UNDER EXISTING PLANS.

b) REQUIRED ADVANCEM™'vT — SHOULD BE TECHNOLOGY READY
AT LEVEL FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:

HIGH K]  ™mebwum ] wow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[]  meowm [J  row [

e) TASKS NEEDED: STUDY ] ANALYSIS [ RESEARCH
GRD TEST AIR CRAFTTEST []  SPACE FLIGHT TEST []

OTHER (Specify) [:] (Check one or morg)
f) R&T EASE CANDIDATE New- 00K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Development of an ultra high power pulsed laser (2 100 joule/
pulse), tuneable with high frequency stabllity for the spectra

range from 3 to 15 um,
Required for major state of the art advances in meteorology,
and pollution.

e



~ ™
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _ 2
TITLE Laser Prcfiles for Assessment of Small No. 11 -3 &/
THEME / W.G. / TASK

Movements of Earth Surface

DATE 4 /28/76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
o _Establish current state of ari for platform location and laser resolution.
o _Establish specific areas requiring improved performance. _

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHFA)
LAGOS
CLEGOS -

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 (77]78|79|80)81]|82|83]84)|85]|86|67|88]89]30]91]92]9%]94]95

TASK ITEM
Rgnts Def {_Igch -W

Assess

Laser Meas Tech
Dev

MANPOWER (M-Y) |
INHOUSE |
CONTRACT

FUNDING (106 §)
INHOUSE 2
\_CONTRACT U




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

% COMPONENT OR BREADBOARD TESTED IN RELEVANT
1 MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MOOEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2 THEORY FORMULATED TO DESCRIBE PHENOMENA

! BASIC PHENOMENA OBSERVED AND REPORTED
3 THEORY ESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

EPACE TECHNOLOGY NEED FORM NO. | 1
PAGE1OF _ B
1. TITLE _ Surface Anaiysis by In-Situ Reflective nNo. _1-10  E3 K,
and Emissive Spectroscopy THEME / W.G./ TASK

paTE__ 4,27, 76

% OBIEETIVE Analyse surface mineralogy and geology at high
spatial resolution.

3. NEED ANALYSIS

a) LEVEL Now [4], wiLL BE LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  MEDIUM Low (]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING:  HIGH[]  ™meoium [ Low [J

e) TASKS NEEDED: STUDY [] ANALYSIS [X]  RESEARCH [N
GRDTEST (x] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [
OTHER (Specify) [ (Check one or more)

f) R&T BASE CANDIDATE 150K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _Improved Infrared Imaging Systems and Cameras

for surface operation on planetary bodies.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
o Reflective region (0.4 - 1.0 Micron) cen be covered by existing

advancenments as follows: e
Zoom lens for high magnification coupled with high spectral
resolution ( 100A.) Filtering at 10-20 spectral bands.

e Thermal Emissive Region (3__-30—_Mig:}ons')—” 7Cannotj'>'ev_<_:9ve_r_e_d_ by existing

imaging systems. Need multispectral imaging with zoom lens system for
high magnification. Linear CCD arrays operating in 3-20 Micron range
are needed to construct imaging system. )




f |
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2-
IS

TITLE  41-pOWER LIDAR No.1 + 11/E-3 €2 |
THEME / W.G. / TASK

DATE 4 /28/76
e SR,

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Investigate and modify, to our requirements, very high power Department
of Defense developed, lidar systems.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76(77]78|79]80|81]82|83|84]|85]|86|8788]83]90]91]92]93]94]95

TASK ITEM

Analysis

Research
Development
Ground Test

MANPOWER (M-Y) T
INHOUSE 2lz12]2]2])2
CONTRACT 6|l6]6]6]61l6

FUNDING (108 $)

INHOUSE p.1p. .10 1p |

\__CONTRACT LR RN




26 i RCLIVANT

MRV

i EREABEZIARS

n

WPONINTC
ENVIRONMENT IN THE LACCRATORY

5. MODEL TEZSTED IN AINCARAFT EN
7. IiC2EL TESTED IN SPAC

Ape
CG:

3,

S AN
CESCRI

THEORY FURMULATEO 70 &

re, Bhiiie CHEND N TANSIEE

-
Lo

LEVEL
OF STATE

(;PACE TECHNOLOGY MNEZD FORM NO. |
PAGE 1 OF —

1'“TLE Detector Coolers for Remo_t_e_ie_nim -NO. _11 /E-3/ 51_
Vuillemier and Combination Radiative/ THEME /W.G./ TASK
Jodle Thomson paTe_ 4 , 26, 76
2. OBJECTIVE
. To provide detector coolers for shuttle launched payloads
RE which will reduce recurring costs for reflying remote sensors _
5 | 3.NEZD ANALYSIS

a) LEVEL NOw [3], wiLL BE LEVEL [ UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULL BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pATE: 1980 |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mMEDIUM [X] Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING:  HIGH [x]  mepitm ] row [
e) TASKS NEEDED:  STUDY [x ANALYSIS [X]  RESEARCH
GRD TEST [X]  AIRCRAFTTEST []  SPACE FLIGHT TEST [ ]

E_: OTHER (Specify) D (Cheek onn or m.fn-':“)

b f) RAT BASE CANDIDATE _New - $200K B
= ‘,‘, L, COMPLERMENTARY TECHNOLOGY ADVANCEREMTS REQUIRED F0OR
= E USE OF THIS TECHNOLGGY Cryogenic transfer under 0G cond.
?r_.‘. '” 5.StECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
5872 ACCCMPLISH NEED
:: 0 :_Design_and breadboarding of space hardened Vuillemier
x50 ___coolers for 60-110K detector temperatures based upon past _
g’_: ___DOD aircraft cooler designs . . —
“ v - Design and analysis of demand-type Joule-Thomson _expansion
. —_.coolers for 60-110K detector temperatures
« __Design, analysis, and breadboarding of combined rad1at1ve[
] Joule-Thomson cooler_using stored hi-pressure cryogen

supply. — - — —




—
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _&

TITLE Surface Analysis by In-Situ Reflective and Nno. 10 B3 $3
THEME / W.G. / TASK

Emissive Spectroscopy

DATE 4 /2776

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Develop thermal, mid-infrared multispectral imaqing systems.

Develop high resolution spectral filters for facsimile camera sensors.
Develop zoam lens capability for imaging systems in reflective and in

in thermal spectral regions.

7. ALTERNATIVE APPROACHES/OPTIONS
_ Previous 0SS - Viking

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76|77]78}79]80|81]|82]83|84|85|86]87|83}89130]91}92

9319495

TASK ITEM
Thermal IR

Multispectral

Imager

Multispectral
Facsimile Camera =

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (106 )
INHOUSE
\__CONTRACT
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F __2__
TITLE oOptical Element Filter Coating Technology No. 10-11  E-3

\

£6 |

THEME / W.G./ TASK

DATE__4 /28,76

"

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Design & Development of Improved Spectral Measurement Equipment.

. Tests of Coated Materiels fram Stock (various coating techniques).

Design of Improved Coating Facility and Materiels.

Development of Improved Facility.

1.
2
3.
4
5

Tests of Samples from Improved Techniques

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY GCHEDULES
FyY

SCHEDULE ITEM

17

78

79

80

81

82

83

84

87

88

8990} 91]92] 93{ 94

TASK ITEM
1

2

SRS ——

3

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (106 §)
INHOUSE

\___CONTRACT
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PAGE 20F _&

TITLE Detectcr Coolers for Remote Sensors - NO.

VM and Combin, Radiative/J-T

DATE 4 / 28
=

SPACE TECHNOLOGY NEED FORM NO. |

76

THEME /W.G./ TASK

\

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

VM-1 - Design Study of Modification of Existing A/C VM for Shuttle Use
VM-2 - Prototype VM Development and Test

VM-3 - Modify VM Design and Prototype i
R/JT1 - Design Demand type JT

R/JT2 - Design Cooler System

R/JT3 - Prototype System Development and Test

7. ALTERNATIVE APPROACHES/OPTIONS Solid Cryogen Refrigerators

Large Cryogen Dewars

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76|77]78{79]80|81]|82]|83]84]85|86|87|88]83|90]91]92]93

94

TASK ITEM
VM1

VM2

VM3

R/JT1

R/JT2

R/JT3

MANPOWER (M-Y)
INHOUSE 212]2

CONTRACT

FUNDING (106 §)
INHOUSE Jl-

—
.
—

\_CONTRACT .5].8].5
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F 2.
TITLE  ARSORPTION PUMPING CRYOGENIC REFRIGERATOR no. 1,10,11/E3/ %4

THEME /W.G./ TASK

DATE 4 / 28/ 176
i

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Study capabilities of zeolite materials to perform as gas storage/

campression medium

2. Determine techniques for implementation of the refrigeration cycle

3. Develop breadboard refrigerator and conduct laboratory evaluation

7. ALTERNATIVE APPROACHES/OPTIONS

Study programs in progress for technique development.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM J76(77]78]79]80]81|82|83]|84]85]|86]87]88

90]91]92] 93] 94]95

TASK ITEM

1. Study =t

2 and 3

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (106 §)
INHOUSE

\__CONTRACT .1].1




SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF

e ¥ -y S

1. TITLEQptical Element Filter Coatii? no._ 11 /E-3/ 56
THEME .G. b
Tect ] /W.G./ TAS

DATE_U4 /2%, __ 76

s
<
3 2. OBJECTIVE :
= Hie . . .
2, 25 coatings which are spatially and spectrally uniform to 1%
Be=h across optical elements of several cm's dimension
GEag
855 | 3.NEED ANALYSIS
2 :; i a) LEVEL NOw [1], wiLe pe LEVEL [2 UNDER EXISTING PLANS.
o) S 60
Z2ZZ 1 b)REOUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
O . ww =
LEEE AT LEVEL [ 5 FOR CPERATIONAL SYSTEM USE BY [paTe: |
G250 c) RISK IN ACHIEVING ADVANCEMENT:
5286 HIGH [x]  mEDIUM [ Low []
LA d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
X ENHANCING:  tiGi[]  wmeEowum XY vow [J
e) TASKS NEEDED:  STUDY [ ] ANALYSIS [ RESEARCH [X]
GRDTEST [x]  AIRCRAFTTEST []  SPACE FLIGHT TEST [

;; OTHER [Spacify) [:] B 7 (Check one or morf_)

b

b f} R&T BASE CANDIDATE WUTEE L] —— — —

& 41 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
E USE OF Tril5 TECHNOLOGY  Improved laboratory spectral measurement

A : techs and equapment . .. . .. .
Blg R T T T T T
€ %) e« !
‘-’» & | 5.SPECITY TECHNOLOGY ADVANCEMENT REQUIRED TO
HERE ACCCMPLISH MEED
LEl — . Improved coating technology to obtain uniform coatings

[

on curved optical elements of several cm dimensions

w
z - S e S SR U S,
(:5" E:[ e e O L S S B G P e
P
100 e S e SN Lo - SRR S e e R
3 .. :GINAD PAGE 1 y

O, POOR QUALITY



(two possible approaches: On-board instrument and Orbital tracking).

-
SPACE TECHNOLOGY NEED FORM NO. | }
PAGE 20F _2&
TITLE Gravitometer for Orbital Measurement of NO./O 1 E3 55
Small-Scale Gravity Anomalies. THEME /W.G. / TASK
_____ - o pate__ 4 27 76
—_—
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
_ Identify most promising approach by engineering feasibility study

~ Develop needed technology for most promising approach. -
7. ALTERNATIVE APPROACHES/OPTIONS  Two listed above.
8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM 76 (7778|7980 81]|82|83|84|85|86|87|88)89|30|91]92|93|94]95
TASK ITEM
Study —
il - &= | | . SIS (oS ) T S e
Development | — - 11 o [ e b
. . SR (S N AN (N NN N U N . 2 - - -
- ————— —4--4+ 4+ -t - ‘A—P -+ - - 44—
e = -4+
PPN I (N S SN A - S : } £ [l CE S o B
IR I A B 105 58 3 5
MANPOWER (M-Y)
INHOUSE ___
CONTRACT 10Q -| -|- |DERENTS QN APPROAGH.
FUNDING (106 §)
INHOUSE
\. CONTRACT




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7 MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2 THEORY FORMULATED TO DESCRIBE PHENOMENA

1 BASIC PHENOMENA OBSERVED AND REPORTED
3 THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | }

PAGE 1 OF
1. TITLE Remote Scanning Electron Microscope no. 1-10 E-3 Js”7
with Non-Dispersive Detection and Small THEME / W.G. / TASK
Particle (¢ 1 to 5 micros) Manipulator 4 2776
DATE fees
2. OBJECTIVE C . . A .
Develop methods for characterizing grain sizes and particular types on

planetary surfaces via scanning electron microscope with non-dispersive

detectors for compositional determination,

3. NEED ANALYSIS

a) LEVELNOW P ], wiLe Be LEVEL (7] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL (7] FOR OPERATIONAL SYSTEM USE BY [DATE: 1989 |

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH MEDIUM []  Low []

) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING:  HIGH meoium ] row [J

e) TASKS NEEDED: STUDY [x] ANALYSIS [ RESEARCH [x]
GROTEST[] AIRCRAFTTEST (]  SPACE FLIGHT TEST [

OTHER (Specify) [_] (Check one or more)
100K

f) R&T BASE CANDIDATE

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Optical sensors -, smnpleagtudy of remote surfaces

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Flight qualified scanning electron inicroscope with non dispersive

detectors for chemical analys1s Ihét§ﬁhéﬁ£‘gﬁ6ﬁfa_6é'capab]e of grain-
size analysis, morphological characterization and chenical analysis of

renotely collected samp]EE Requ1red to character1ze planetary surfaces.

Resolution of 50 to 100 Ahustrans requlred

Particle manipulator forlnater1al‘ 1 tob m1cron in s1ze _ Such material
may be found on dusty planetary surfaces Man1pulat1on should inciude

siev1ng, individual part1c1e handl1ng. dnd anc1llory controls.

5 O POOR QUALITY J




-
SPACE TECHNOLOGY NEED

FORM NO. |

PAGE 20F __2

\

TITLE Optical Element Filter Coating Technology

NO._10-11

E-3

56 |

THEME / W.G. / TASK

DATE

428,76
TS,

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Design & Development of Improved Spectral Measurement Equipment.

. _T_eits of Coated Materiels from Stock (various coating techniques).

Developneqt of I_n‘lproved Facility.

1
2
3.
4
5

Tests of Samples from Improved Techniques

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY GSCHEDULES
FY

SCHEDULE ITEM }76(77]78|79]|80) 81| 82]83

86

87

88 90] 9192

93

94

TASK ITEM

'] }—|

2 -

3 T

———

4 L

5 =

———— e} —

_—— 4 —4— 4

MANPOWER (M-Y)
INHOUSE ___ _ 1111111

CONTRACT

FUNDING (106 §)

INHOUSE

\__CONTRACT JJ1.11.34.2




rSPACE TECHNOLOGY NEED FORM NO. |
PAGE10F__2

1. TITLE Absolute Solar Radiometry No. 1 & 11 E-3 §%
Calibration Facility THEME / W.G./ TASK
b —— DATE_4_/ 26/ 1976
3
§ 2. OBJECTIVE
" To provide a facility for spectral and integrated
g absolute calibration of solar irradiance and earth radiation

3

budget radiometer

3. NEED ANALYSIS

a) LEVEL Now [3, wiLL 8e LEVEL [3] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [paTe: 1981 ]

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [[]  MEDIUM tow []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[]  Mmepium [J  row [

e) TASKS NEEDED:  STUDY [[]  ANALYSIS RESEARCH
GRD TEST K]  AIR CRAFT TEST SPACE FLIGHT TEST [X]

50ARC TE

ENVIRONMENLT IN THE LACORATORY
5. NOCELTISTED IN AINCAAFT ENVIRCNYEN

2

fASOEL TISTED IN SPACE EXVIRCNMENT

COMPONENT OR SRZADT

5.

g OTHER (Specify) [_] (Check one or more)
iz f) R&T BASE CANDIDATE ___ (New = 1Q0K - 4yp) . ___
$ 2
“g | 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
ik B USE OF THIS TECHNOLOGY __ None _~ L
S8 & - - AR L e
Wald &
B £2S | 5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
SEnBE ACCOMPLISH NEED
5] 2043 0.1% absolute calibration is required for the calibration of
$E0%%|  solar constant and earth radlation budget experiments. Lack
4885 L of a calibration facility will cause waste of large sums of
i K mouey budpeted for these planned experiments. .
w s — P —
dEE S,
2w
<400 R —— B T R s e A
B ORIGINAD PAGR [y




7 y

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F & __
TATLE __Remote Scanning Electron Microscope with NO. 10 8 &7

Non-Dispersive Detectors. THEME /W.G./ TASK

S——— 7" N ¥ ¥}

—

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
_ SRA&T development of flight qualified instrument with suitabie resolution an

~ detector of sens1t1v1ty suitable for all elements w1th a.m.u. greater

than-Nd Mamnulauor for parac]e ﬁl to 6 micron for study capab111ty

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
None

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 176(77]78|79|80|81|82]|83|84|85|86|87]|88]89|90f91|92|93|94]95

TASK ITEM

SEM ) - : s Il 182 I

X-ray de;ectors

sample manipula-
tor

MANPUWER (M-Y)
INHOUSE ___
CONTRACT

FUNDING (106 §)
INHOUSE ___ 1
\_ CONTRACT




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7 MODEL TESTED IN SPACE ENVIRUNMENT

JATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

| BASIC PHENOMENA OBSERVED AND REPCRTED
2 THEORY FOPMULATED TO DESCRIBE PHENOMENA
3 THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

-

SPACE TECHNO! OGY NEED FORM NO. | }
PAGE10OF _2

1. TITLE Compositional Analyses of Planetary NO. __1.10  F-3
Surfaces by Remote Sensing of High Enerqy Particles THEME / W.G. / TASK

- —— DATE___427,76

2. QBJECTIV.
easfbi]iEty and development studies of utilizing neutrons, electrons,

and alpha particles produced on planetary surfaces to accomplish remote

sensing of composition. S

3. NEED ANALYS!S

a) LEVEL NOW (3], WILL BE LEVEL [3] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNGLOGY READY
AT LEVEL [5] FOK CPERATIONAL SYSTEM USE BY [paTe: 1982 |

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH MEDIUM []  Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING: HIGH[]  ™meoium [(X]  tow [

e) TASKS NEEDED: STUDY [X] ANALYSIS [X] RESEARCH [4
GRDTEST ] AIRCRAFTTEST (]  SPACE FLIGHT TEST []
OTHER (Specify) D (Check one or more)

f) R&T BASE CANDIDATE  Sensor 50K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE CF THIS TECHNOLOGY

Sensors

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Feasibility and development study of using alpha spectrametry for

specific composition studies.

2'._ Feasibility study-bf_u_s%pg Qgék;trégiun—!}\g _electrons for specific
composition studies.

3. Feasibility study of using neutron energy spectra for determining




~

SPACE TECHNOLOGY NEED

FORM NO. |
PAGE 20F _Z _

VITLE  ABSOLUTE SOLAR RADIOMETRY

CALIBRATION FACILITY

no. 1 * 1V/E-3
THEME / W.G. / TASK

DATE 4 /28,76
——c

52 |

1

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Use conical absolute radiometer to establish a facility for the absolute

calibration of spectral and integrated irradiance to 0.1% accuracy based

on dectecteor based vs source based absolute standards.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM

6|77

78179

80

81

82

83

84

85

86

87

88

90

91

92

93

9

TASK ITEM

Analysis )

Research

Develop

Test & Verify

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (106 §)
INHOUSE

0.1

0.1]0.1

0.J

\__CONTRACT




=

SPACE TECHNCLOGY MNEED FORM NO. |
| o ' PAGE10OF_ 2 ____
1.TITLE Narrow Band Spectral Radiometry no. 11 /E-3/ QO_”
: : . THEME /W.G. /7
Using Etalon Filter Techniques EMEFRLG /TR

- paTte_ U4 /26 /_76

2. OBJECTIVE
To obtain improved spectral discrimination required for measure-

ments of atmospheric constituents by obtaining 0.1 cm i o
resolution and tunable +1.0 en’) a , _
3. NEZD ANALYSIS
a) LEVEL Now [ ], wiLL B LEVEL [2] UNDER EXISTING PLAWS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [pare: |
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [[]  meoium [ row []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENAGLING [X] OR
ENHANCING:  HIGH []  meDium [ row [}
e) TASKS NEEDED:  STUDY [  ANALYSIS ]  RESEARCH [X]
GrDTEST [y]  AIRCRAFTTEST []  SPACE FLIGHT TEST [
.'r_? OTHER [Specify) D o (Check on2 or moiz)
f) BT BASE CANDIDATE  New - $100K o
DR | T il e 2

Z co APLEMENTARY TECHNOLOSY ADVAMCEHIENTS REQUIRED FOR
SOF VIS TECHNOLSGY Improved optical coating technology

5. SPECIFY TECHNOLOGY ADVANCIMEZNT REQUIRED TO
AC( (;b‘lr’Ll‘)l MzED

— -The analysis,.design, and breadboard testing of a tunable
narrow-band spectral filter for radiometric sensors. This will

allow tuning of spectral filter to account for ,‘?.QPE‘_E.L shift

of-atmospheric-spectra caused by spacecraft motion. _

ty
'\[P
b
w <
W w
0o

oo VYow




—~
SPACE TECHNOLOGY NEED FORM NO. | W
PAGE 2 OF &

TITLE Compositional Analyses of Planetary Surfaces NO. 10 E-3 85y

by Remote Sensing of High Evergy Particles THEME /W.G./ TASK

o DATE 4 /27 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
SR&T progran tc improve - resolution and sensitivity of avaﬂab]e

detection. Develownent of fhght quahf1ed hardware

7. ALTERNATIVE APPROACHES/OPTIONS
Alpha spectrometry has aiready been used to determine abundances

of Rn, Po etc in lunar dtmosphere

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

0SS has minor ‘unqu

9. TECHNOLOGY SCHEDULES
EY
SCHEDULE ITEM |76 |77}178|79)80| 81]|82|83]84|85]|86]|87|88]89|901S51|92|93|94]95

TASK ITEM

———e ==y e = =8l E Rl BT LS = - &= %— = e WS
Alpha sgg_c_tranetry et } : i
Efectron spectro-| | p—t——f— . NI A

metry '

Neu tron spectro-
metry 1 ) T11PTT1TT1 i
R e e e o B — e we— W'"—‘L'——”—- }— = g - —ﬁ

T MANPOWER (M-Y)
INHOUSE __
CONTRACT

FUNDING (106 §)
INHOUSE
CONTRACT




OMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT
! MODEL TESTED IN SPACE ENVIRONMENT

C

5

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2 THEORY FORMULATEO 70 DESCRIBE PHENOMENA

1. BASIC FHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | w
PAGE 1 OF _2,

1.TITLE _ In-Situ Meteorological Station for No. 1-10 E3
Planetary Atmospheres THEME /W.G. / TASK

DATE_4 /27,76

2. OBJECTIVE :
Measure Micrometeorology near Planetary Surface.

3. NEED ANALYSIS
a) LEVELNOW B ] . wiLL BE LEVEL [5] UNDER EXISTING PLANS.
b' REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [DATE:
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  Mebium []  Low
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING ] OR
ENHANCING: HIGH[K]  ™meoium [ Low [
e) TASKS NEEDED: STUDY [] ANALYSIS RESEARCH [
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [] (Check one or more)

f) R&T BASE CANDIDATE 50K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR .
USE OF THIS TECHNOLOGY Sensor development for in-situ atmospheric

measurements in hostile enviroment.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED .
Standard meteorological instruments are to be modified to operate

on Venus and Mars surface (hostile environmments). Wind velocity,

tempe;;'ture. pressure, rainfall, solar i]]umination,_ivightning, thunder,
and rainfall are to be measured.

For Venus application, long-term operation at elevated temperatures

and pressures is required.




—
SPACE TECHNOLOGY NEED FORM NO. | }

PAGE 20F _Z-
TITLE Narrow Band Spectral Radiometry NO. 11 E-3 Lo
Using Etalon Filter Techniques THEME / W.G. / TASK

DATE__ 4 /2876
—

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

1. Analysis and Design of Etalon Filter and Radiometer.

2. Development of Prototype Single Channel Sensor.

3. Laboratory Testing of Prototype Sensor.

7. ALTERNATIVE APPROACHES/OPTIONS pifferential Correlation Radiometer

Interferometer/Spectrometer

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76|77]78|79|80|81|82]|83|84|85|86]87|88]89|30]91]|92| 93|94]95

TASK ITEM

MANPOWER (M-Y)
INHOUSE ___ 212)2
CONTRACT

FUNDING (106 §)
INHOUSE o)
\_CONTRACT 11.3[.2




r

SPACE TECHNOLOGY NEED FORM NO. |
PAGE10F _&
1. TITLE NON-CRYOGENIC IR DETECTORS NO. 1 & 10/E-3/8 62

THEME /W.G./ TASK

DATE_4 /28 ;76

2. OBJECTIVE
Deve

lop long-wavelength IR detectars operating above 150°K for use

with thermo-electric cooling

ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
a) LEVEL NOW lj WILL BE LEVEL @ UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY

AT LEVEL m FOR OPERATIONAL SYSTEM USE BY [pATE: 1990
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH ]  ™mepium k] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[]  meoum (8 tow (J

e) TASKS NEEDED: STUDY [] ANALYSIS [] RESEARCH [¥
GRDTEST K] AIRCRAFTTEST []  SPACE FLIGHT TEST [

OTHER (Specify) D (Check one or mcre)

f) R&T BASE CANDIDATE

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

! BASIC PHENOMENA OBSERVED AND REPORTED
2 THEORY FORMULATED TO DESCRIBE PHENOMENA

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

1. Materials research in photo-voltaic, photoconductive and pyroelectric
deviceg.




—

SPACE TECHNOLOGY NEED FORM NO. | W

PAGE 2 OF Z.L
TITLE  [n-Situ Meteorological Station for Planetary no._ !0 B3 ¢l
Atmospheres THEME / W.G./ TASK

DATE 4 /27/176
—_—r e
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Standard meteorological instruments are to be modified and repackaged

to permit long-term operation on Mars and Venus surface.
laboratory environmental chambers.

Test in

7. ALTERNATIVE APPROACHES, “*TIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Previous 0SS Viking studies.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 |77]78]|79|80|81|82]83]84|85]86

TASK ITEM

87188]83|90]91]92] 93] 94]95

Design Study
Prototype

Flight Instru-
ment

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (108 §)
INHOUSE
\__CONTRACT




4
H
5

rsPAce TECHNOLOGY NEED FORM NO. |
PAGE10F__ &

1. TITLE _ High Resolution Heat Flow Determmination NoQ.1-10 E3
on Planetary Surfaces THEME / W.G./ TASK

DATE ___%_27,76

2, :
erJe %P\{Echnique and detectors to measure temperature profile as a

function of subsurface depth to enable determination of local heat flow.

ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
a) LEVEL NOW [4], wiLL Be LEVEL [¥] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  ™mebium []  Low [§
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING ] OR
ENHANCING: HIGH[] Meoium [x]  row [
e) TASKS NEEDED: STUDY [] ANALYSIS (] RESEARCH [
GRDTEST[] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) [_] {Check one or more)

f) R&T BASE CANDIDATE 50K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY
Penetrometer sensor.

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA ORSERVED AND REPORTED
2. THEORY FORMULAT.D TO DESCRIBE PHENOMENA
3. THEGRY TESTED BY P'YSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Implant temperature sensors to known subsurface depths on planetary

objects and monitor temperature profile over a long period of time.
2. Investigate possible methods of in-situ measurements of heat loss notes

from short tem introduction of heat sources.




SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2=

TITLE Non-Cryogenic IR Detector NO.

THEME /W.G./ TASK

DATE 4 / 28/ 176
FERII VoS

o )

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Conduct research to determine most promising materials for operation
above 150°K .
2. Fabricate and test representative detectors in laboratory.
3. Fabricate, test, and demonstrate detectors in operational sensors.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Study contract funded through F.Y. 1976 for preliminary materials review.

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77|78|79|80|81|82|83]84|85]|86|87)88]89|90]91]92]93]|94]95
TASK ITEM
Materials Study —
Eab.& Test lab. Pe
EahJ.Iesl:_Dnn_Sen%

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (108 §)
INHOUSE

\___CONTRACT ]




r
SPACE TECHNOLOGY NEED FORM NO. | w
PAGE10F_&

1.TITLE SENSOR SUPPORTING TECHNOLOGY NO. __ 10/E-3/18

THEME /W.G./ TASK

DATE__4 /. 28/ 76

ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS

a) LEVELNOW B, wiLL BE LEVEL (7] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [J  Meoium [J  Low [x]

G) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[]  meoium (B  ow [

e) TASKS NEEDED: STUDY [] ANALYSIS [[] RESEARCH K]
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST-[]

OTHER (Specify) D (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

I. BASIC PHENOMENA 0BSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

1. Sensor cooling (e.g., closed loop, long life, low temperature

cryostat).

~2. Radiation effects sttx.iies.A_




:
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SPACE TECHNOLOGY NEED FORM NO. | W
PAGE 20F _&
TITLE High Resolution Heat Flow Determination on NOo.10  E3
Planetary Surfaces THEME /W.G./ TASK
DATE z 21 / 16

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop flight acceptable heat probe instrument suitable for panetrometer
and 5 ft. lander on planetary surfaces. SR&T program of instrument
development.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) '
Previous 0SS funding for ALSEP None currently - related to penetrometer
program.

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76|77]78|79|80|81]|82]83]|84|85|86|87|88]89|90]91]|92]93{94]895
TASK ITEM

_Heat Flow | |¢ {
Implant Sensors

Calibration
Study

MANPOWER (M-Y)
INHOUSE
CONTRACT

FUNDING (108 $)

INHOUSE

\__CONTRACT
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SPACTE TECHNOLOGY MEED FORM NO. |
PAGE 1 OF.

B s St DTSR e R e PR ENNT el A YVY Jul T e IR TATA S

LTLE Tuneah]&Acousto-Optjr. Eilter (IAOF-)- . No_MOEYES
veoewfar full Frame Imaging Spectrometry. . . - THEME £¥s. (7R

e e . DATE. 4 /204 76

-t - = conme —— —

A ——— — 2t 2 et o o e o .

2 OBJ:CTIVE
_____ _Develop large aperature, wide spectral coverage TAOF's.

3. M5 Lr) L 'Al YIS

a) LEver Now [T, witt pe Lever [7] UNDER EXISTING PLANS.

b) R QUIRED ADVANCERENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [6] FOR 07 RATIONAL SYSTEM USE BY [pare: 1985 |

c) RISK IN ACHIEVING ADVAHCEMENT:
HiGH [T ®mepwam K] wow [7]

d) CRITICALITY TO THE ACCOMPLISHIMENTS:  ENABLING [¥] ok
enpAnNcinG:  mGH ] meow [ tow [

el TASKS NEEDED:  STUDY [x]  ANALYSIS |]  REsEARcH [X]
GRDVEST ]  AIRCRAFTTEST [[]  SPACE FLIGHT TEST [j
OiHER (Specity) [

f) f rl BASE CANDIDATE

(Chuek Onz OF Mot )

LA WWOLOSY ADVANDENE .vf;»h’ I‘UI 1D FOR
UsE 0 TS TECHRIOLSEY Expanded spectml ceverage of CCD_imagers. . __
_.and _image processing methods. . . ..

ACCOLIPLIGH MEED

polarizing filters (feasibﬂity has been established). By combhining
_.such TAOF's with CCD's and image processing, chemically specific

__imaging can be performed (e.g., SO 03 and N0, can all be uniquely
__separated from atmospheric imaging thus giving their spacial

__distributions). . e




.
SPACE TECHNOLOGY NEED

FORM NO. | W
PAGE 2 OF _2»

TITLE

Sensor Supporting Technology

NO._1O/E3/% QM
THEME / W.G. / TASK

DATE 4/ 2B 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPL!SH NEED
. _Cooling Developments

2. Radiation Effects Studies

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

FY

9. TECHNOLOGY SCHEDULES

SCHEDULE ITEM

17

78

79

81]82]83

85

87

899091192} 93] 94|95

TASK ITEM

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (106 §)
INHOUSE

\___CONTRACT




DEL TESTED 1i* AIRCRAFT ENVIRONMENT
7. MOUEL TESTED IN SPACE ENVIRONMENT

~

ENVIRONMENT IN THE LABORATORY

S. COMPONENT OR BREADBOARD TESTED IN RELEVANT

MATHEMATICAL MODEL

2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PNYSICAL EXPERIMENT OR
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED

OF STATE
OF ART

LEVEL

r;Ace TECHNOLOGY NEED FORM NO. |
PAGE10F _2.

eE———————
1. TITLE Fiber Optics/Integrated NO.1,10,11,12 E 3&“
Applications Program THEME / W.G. / TASK

DATE_04 /28 ;76

2. OBJECTIVE
0 appY_v fiber optics to data transmissions and processing systems
both of a flight and ground nature.

3. NEED ANALYSIS
a) LEVELNOW [, wiLL BE LEVEL [] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL ] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  Meoium K]  ow [

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (] OR
ENHANCING: HIGH[y] Mebium [J  wow [J

e) TASKS NEEDED: STUDY [[] ANALYSIS [X] RESEARCH [].
GRDTEST X] AIRCRAFTTZST [[]J  SPACE FLIGHT TEST [

OTHER (Specify) D (Check one or more)
f) R&T BASE CANDIDATE RTOP 506-18-23 FY'78 NOA $250k

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Laser sources being developed by LaRC

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

1. Increase data transfer speed goal: 109 bit/sec
2. Develop direct optical memory interfacing

3. Develop system capability for performance analysis,
parameters tiades and system demonstration




T e

a N
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _&-_
TITLE  1unable Acousto-Optic Filter (TACF) NO. -
THEME /W.G./ TASK
DATE 4 / 28/ 76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
—Develop Wide Aperature
7. ALTERNATIVE APPROACHES/OPTIONS
None
8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
—None
9. TECHNOLOGY SCHEDULES
FY
scHEDULE ITEM | 76[77]78]79]80] 81]82] 23] 84]es]es]s7] 88 8s] s0] s1] 2] s3] s4]s5

TASK ITEM

_Development.

MANPOWER (M-Y)
4;[3 33

INHOUSE
CONTRACT
FUNDING (108 )
INHOUSE _ .2].4].4 .3
\__ CONTRACT T

OIS S 5 s e




—————

G IN RELEVANRT

OMPCNENT OR BREADBOARD TEST

ENVIRONMENT IN THE LABORATORY
MODEL TESTED IN AiRCRAFT ENVIRONMENT

~

v
7. MODEL TESTED IN SPACE ENVIRONMENT

5.
8.

RVED AND REPORTED

2. THEORY FORMULATED TO DESCRIBE PHENCMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 033
MATHEMATICAL MODEL

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED FORM NO. | W
PAGE1OF __ %
1. TITLE _Photon Detectors for Wavelenaths Longer  No._ 01/ E-3
Than 30 Um THEME /W.G./ TASK

paTe_4 ,26/_ 76
2. OBJECTIVE Improved photon detectors for IR astronomy

3. NEED ANALYSIS
a) LEVEL NOW -ﬂ , WILL BE LEVEL S UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL m FOR OPERATIONAL SYSTEM USE BY |DATE: |9§§ l

c) RISK IN ACHIEVING ADVANCEMENT:

HIGH ]  meoium ] row [X]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING: HIGH[X]  wmebium [J  row [J

e) TASKS NEEDED: STUDY [] ANALYSIS [] RESEARCH [x]
GRDTEST [X] AIRCRAFT TEST [X]  SPACE FLIGHT TEST [

OTHER (Specify) D (Check one or more)
f) R&T BASE CANDIDATE 506-18-xx, $165K

T e o 44 T T B0 < 2

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE CF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
(1) Increased sensitivity under low-background conditions

(Ejlncreased resolution and imaging capability through multi-
element arrays.




ﬁ
SPACE TECHNOLOGY NEED FORM NO. | W
L PAGE 20F _2Z.

TITLE Fiber Optics Applicati p NO.

THEME / W.G. / TASK

DATE 04 /Zg / I8
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

To establish a program of identifying specific demonstrations such as

Space Shuttle and other ground uses that will allow the system
techniques of using fiber optics to mature.

7. ALTERNATIVE APPROACHES/OPTIONS  The alternative is to not integrate

fiber optics technology into NASA ground and fiight programs,

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
RTOP 506-18-23 Fiber Optics for Data Transmissions and Processing

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76|77]|78|79|80]81]|82]83]84|85]86]87|88)83]90]91]92]93]94]95
TASK ITEM
Shuttle Exp. Ompi

Environmental |
Fl1t. Bundle Dev i
Fab. OnsSit

Prot. Link :
Terminal Dev.

MANPOWER (M-Y)

INHOUSE 213]5]5 L
CONTRACT

FUNDING (106 §)
INHOUSE .19.24.4] .4

\__CONTRACT 1

e s e



ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIROWMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA 0BSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

P e——

rSPACE TECHNOLOGY NEED FORM NO. | 1
PAGE1OF_2

1. TITLE Feed Design for Large Antennas NO. _09/E3/67
THEME / W.G./ TASK
oate 4_ /3% 7¢
2. OBJECTIVE

Optimize Antenna Sensitivity

3. NEED ANALYSIS
a) LEVEL Now [3], wiLL BE LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL m FOR OPERATIONAL SYSTEM USE BY [pate: 1990
c) RISK iN ACHIEVING ADVANCEMENT:

HIGH []J  M™ebium [x] Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING (] OR
ENHANCING: HIGH[]  ™mepwum (J  wow [

e) TASKS NEEDED: STUDY [X] ANALYSIS [X] RESEARCH [X]
GRDTEST[] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [X]

OTHER (Specify) D (Check one or more)

f) R&T BAoE CANDIDATE FY 78 $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE JF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Achieve high sensitivity low side lobe antenna design.




~

m N’?’vm..- -
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-~
SPACE TECHNOLOGY NEED FORM NO. | w
PAGE20F __2 _
TITLE ppoton Detectors for Wavelengths longer than no. O01/E-3

04 m

6. RECOMMENDED APPROACH/PROGRAM P..AN TO ACCOMPLISH NEED
Improved Buiometers operating at temperatures below 1 Kelvin may be

THEME /W.G./ TASK

DATE_4 _/28/76

improved from a NEP of 5x10'1q*y0y; by improved fabrication technigues

and composition. Josephson micro-bridges will be exploited for use as IR

detectors. Array fabrication techniques will be explored.

7. ALTERNATIVE APPROACHES/OPTIONS Improved photoconductors may be
developed

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
RTOP has been submitted to Code RE 506-16-XX

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77]78179|80|81|82]83}84|85]|86|87|88)83]90]91]92]93|94]95

ASK ITEM
Evé‘uate PESnle
Arrays a'“

Fabri & Eval-
uate Si1icon "

Bolometer Array

Investigate
J o lal

Microbridges

MANPOWER (M-Y)
INHOUSE 3131313

CONTRACT 121313

FUNDING (108 §)
INHOUSE

\__CONTRACT 1.1 .2]

E

AN | et s

et don T e e



ENVIRONMENT IN THE LABORATORY
6. MODFEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

rSI’A(;E TECHNOLOGY NEED FORM NO. | 7

PAGE1OF_2

1. TITLE _Large Aperture Antennas NO. 9/E3/68
THEME / W.G. / TASK
pATE #_ /30, 76

2. OBJECTIVE |, termine optimum configuration for a very large aperture

antenna on earth or in space.

3. NEED ANALYSIS
a) LEVEL NOW [3], wiLL BE LEVEL [3] UNDER EXISTING PLAMS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL El FOR OPERATIONAL SYSTEM USE BY [pate:1990
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH [[]  mebium [x] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING fx] OR
ENHANCING: HIGH[]  meoium [ row []

e) TASKS NEEDED: STUDY [X] ANALYSIS [X] RESEARCH [X]
GRDTEST [] AIRCRAFTTEST []  SPACE FLIGHT TEST [y]

OTHER (Specify) D (Check one or more)

f) R&T BASE CANDIDATE FY 78 $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _ NGC, materials, structures, propulsion,
power

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Technology advancement in large light-weight space structures of high
geometrical accuracy. Pointing and figure control of such structures,
transportation to orbit, advance technology in low cost mass reproducible
ground antennas and multielement, broadband arraying techniques.
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( SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT FORM 'n
(List in numerical order, 1 — Highest Priority) WORKING GROUP__E-3 i |
DATE_4 /29/_16
7 8 9 10 1 12 SUMMARY PRIORITY
THEME NO. | space f;sﬁg_r SETI SOLARSYS. | GLoBAL [aDv.TRANs| NVASA R&T ASSESSMENT
TECHNOLOGY NEED NO: rowes ’ o SR ITE Cument [RST Bese| WG | TT o&f}: $ K
Alignment |07 5
Sessing T 1 X X X ]
Earth Based Array}9
O? 100M I\nl:ennas'y 2 ge;-
e
[0V/Visible/IR
Rebging ArTays lg X 1 X X X 1 3 500 700
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i 3 3 X X 9
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B
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3 6 1 200
1A 300
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( SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT g:: ‘l:.
{List in numerical order, 1 — Highest Priority) WORKING GrRouP__E -3
oaTe_4 129/ 76
7 8 9 10 1 12 SUMMARY PRIORITY
THEMENO. | space | seAce SETI  [SOLARSYS. | GLOBAL ADV.TRANS NABH AT ASSESSMENT
T. ! i L.
[TECHNOLOGY NEED NO: PO - iy ¥ Corent |R&TBswe| WG | TT | oy | $ K
Multi-Function, 1
Mu]ti-Frea.Multi-
Polar,MW Radar X 4 13 14 300
High Res Imaging %é
Spectrometer 5 X 7 58 ol
i g Channel 9
18 Sgectrum Tﬁ[ 3 X X 16
pectrum %4
easurement
BTN - 4 4 X X 17
e{e22 ?ora 1c$53 %a
LASAR Beam 5 5 18
oise 9
copuare 1 19
enetrator Sensor| 10
evelopment 0 5 5 11 |20 100
as- Fi 1 E? r 1
orrelation
adiometr 27 X 5 15 | 21 150
11
adiometer 22| X 6 X 22 300 | 250
ont?ln & Zrot$ct 10
equirements o
. Ret 3 6 19 | 23 150
ne Source for
herical 9 del-
- ctors 74 X X X ted
agnetic Sensing [ 07
25 6 6 X X 25 :
33°2§at re 07
u
Sensing 26| 7 7 26 2
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r SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT FORM 11
(List in numerical order, 1 — Highest Priority) WORKING GRoup___ E-3 FSD
pate_4 /29, 176
7 8 9 10 " 12 SUMMARY PRIORITY
THEMENO. | space 's;Acs SETI soLARSYS. | GLOBAL |aDv.TRANs| VASARST | - A;SET’WE“"
[TECHNOLOGY NEED . ) e A o i heae e sl (25 c’mv. $ K
o) 0 2
ulticolor
Array z7 5 27
ngrovsd x-Ra{ 10
G t
ens of : eE‘E 7 20 | 28 300
;ase S r tjon 1n
pSFr o ? - X 7 29
”g%gorzlogical
Radar (Active MW X 8 30
ongos%%ign]¢sd1 10
AP My 31 8 31
Radial Velocity 9
pectrometer 3 6 32
Low ?osg E1eci 01
g10gy-Y* "'iﬂ' 8 8 X X X X X 33 s00| 500
lo1
37 9 9 X X X X 21| 34 100
9
35 1 35
10
36 9 36
11
R R: 37 X 9 37
Interferometer |10
Spectrometer 38 16 i0 38
Thematic Mapper |11
39 X n 39
)




SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT
(List in numerical order, 1 — Highest Priority)

WORKING GRoup_E-3
DATE_4 /_ 29/ 76

FORM 1!
FORM 111

1

12

7 8 10 SUMMARY PRIORITY
THEMENO. | space 'szsgr SET! soLARSYS. | GLOBAL [aDv.TRans| NASA R&T ASSESSMENT
[TECHNOLOGY NEED NO. i ’ ML SEBNICE RV Current |R&TBase| WG | TT 0,;‘,5'_' $ K
lanetary Reconn -
rom Near Earth 10
10 X 40
SI Sensor 01
‘°°t;°“‘:s 10 10 X X X X 10 | 40a 200
eth of Surt" 10
e 0 urt Com-
osition Anal Tﬂ 11 22 | 42 150
ctive Mjcrowave
ubsurf Sounder &| 11
Ice Thick Sensor X 12 43
ngiITi:ry &nfo;- 1
ation o;uggmo e 12 23 | 44 150
Qrgog o . 11
imb-Scanning fil}
er Radiometgy Td X 13 24 | 45 100
nterplanetary 1
bjervatory 1%[ 13 X X 25 | 46 100
a3
Interferometry X 12 26 | 47 150
ife Detection 10
S?:;;rs i I 14 27 | 48 300
Vv ear f ‘gﬁ BT
giedoﬁaﬂ ation 79 X 15 49
i ific Analy-
Jent hesoce YT 10
le Returns 50 15 28 | 50 100
f Bl
nts X 16 29 | 51 100
B Rnwer LASERS] 1
chnology X 17 X 3|52 80 200 J
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& SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT %‘g .l'l'
(List in numerical order, 1 — Highest Priority) WORKING GRoup_E -3
DATE_4 /. 29/_176
7 8 ] 10 ) 12 SUMMARY PRIORITY
THEME NO. |  space SPACE SETI SOLARSYS. | GLOBAL [ADV.TR itk ASSESSMENT
L TS POWER INDUST. EXPL. SERVICE [SYS. PSR PR, [T ogﬁ $ K
Yective & tmmis{10
ive Spectrom 53 17 30 |53 100
(a1
Cooling |57 X X 18 12 | 54 200
2sorgtionn?ump- 1
P S L X 54A 100
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55 18 X X 31 |55 100
pti$a1 Filter 1
echnolo 56 X X 19 17 | 56 250
em cs? ﬁc idio
43 gt M Pyl 1 19 32 |57 100
adio
ai?b echnol fo+]]
olar Irrad Tech |58 X X 20 33 |58 50
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?:Rogur?abyoiem %% 20 59
alo AL
and Filter 11
echnology 60 X 21 18 | 60 200
n- tero-
ogic T ga%us 10
of Planet Atmos [67 21 61
on-Cryogenic IR |10
etectors 62 22 22 X 8 | 62 80 | 150
S Dabarnth: tiop 0
ow Determ nas °r63 23 3
ensor Supporting 11
Technology (1} X X 24 X X 64
J
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SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT
(List in numerical order, 1 — Highest Priority)

WORKING GROUP__E-3
DATE_4 /29/_16

FORM 1!
FORM 111

7 8 9 10 1 12 NASA R&T SUMMARY PRIORITY
THEME NO. | space SPACE SETI SOLAR SYS. gel'g\%c'é geg.mms ASE&::ES?"T
POWE INDUST. :
TECHNOLOGY NEED NO: . i Comnt |RaTBu| WG | TT | Gy, | $ K
Aperture) T 25 X 65
Fiber Optics/Ind 1,
tegrated Optics | eyl 26 23 2 | «x 65A 100 | 150
oton D?tecggrs 9
osoU§ve engths |56 X X X 14 | 66 100
Antenna Feed 9
Design 67 T 2
Large Aperature 9 7
Antennas 68 2
Lalih
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S
)
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S5
Eg
< 5
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

DATE /28 /16

TITLE Microwave Pressure Sensor

TT NO. OR WORKING GROUP NO. __E-3
OBJECTIVE
Develop an active microwave remote surface pressure sensor (1 mb accuracy) for
satellite applications

JUSTIFICATION No means remote atmospheric pressure now exists. This
information would be very valuable to meterologist in predicting movement
and activity of severe storms and weather front.

TECHNICAL APPROACH/PLAN
Study the proposed active microwave technique for remote pressure sensing.

Analyze errors and develop hardware required for shuttle sortie demonstration
experiments.

SCHEDULE FY
SCHEDULE ITEM |78]77] 78] 78] 80] 81] 82] 83| 84] 85] 86] 87| 88 | 89] 50 91| 52| 83 94 85

TASK

Study .
Design shuttle egp.

Develop hardware
Shuttle mission

Dfsi gn dual freq

Devel. 1 mb system

MANPOWER (M-Y)

JUSE Lhlz2lals 4 3 3
ITRACT _

FUNDING (10°§)

INHOUSE __

CONTRACT S1L51L61L. 7. 71 8. 8. 81.7T1.71.7

PROPOSED LEAD CENTER  GSFC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

5 , - o
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE _ Mylti-Spectral High Resolution MW Radiometer DATEL/—/—E
TT NO. OR WORKING GROUP NO. E-3

OBJECTIVE

- d radi r ver 1-300 GHz

JUSTIFICATION High resolution microwave radiometers can penetrate clouds and

provide images of sea temperature, sea surface wind speeds, water vapor,

precipitation, pollution

TECHNICAL APPROACH/PLAN
(1) Study alternate approaches for shuttle experiments and free flyers

{2) Develop microprocessor controlled low noise radiometer 1-300 GHz

(3) Conduct aircraft experiments and develop inversion algorithms

{(4) Develop 2-3 M shuttle based antenna systems (1-300 GHz) in phases

(5) Develop free flyer antenna/radiometer

SCHEDULE gy

SCHEDULE ITEM |76 77| 78] 79| 80| 81| 82| 83| 84]85]|86]87]88]89]|90]91]92|93] 84

TASK
(1)

(2)

(3)

(4)

(5)

MANPOWER (M-Y)

USE _ 8] 9] 9l1of1o}iohofrofrofrofro
ITRACT

‘}’,;‘,?g,':,ge‘f" .3].4].4].5].5].5].5].6].6].6].6

CONTRACT

PROPOSED LEAD CENTER GSFC/LaRC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

.
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV k
DATE L/ 28/ 10|

OR WORKING GROUP NO. _E-3

TITLE Advanced Microwave Sounding Radiometers
(Near-Nadir and Limb) TT NO.

°Pa"p%b‘(§e near all weather, high spatial resolution atmospheric and
pollution sensing from geosynchronous orbit

JUSTIFICATION The 118 GHz 0o 1ine and 183 GHz Ho0 Tine will provide critieal
temperature and precipitation maps of severe storms under the circus canopy

which 1imits the 1R sensors.

TECHNICAL APPROACH/PLAN
Millimeter and submillimeter radiometers must be developed over the

100-1000 GHz frequency range and aircraft experiments flown to develop
the inversion algorithms. Shuttle experiments of selected bands on sortie
mission should follow aircraft missions prior to free flyer mission.

SCHEDULE FY
SCHEDULE ITEM [76]77] 78] 78] 80] 81] 82| 83] 84| 85| 86| 87] 88 [ 89] 90| 91] 92| 93] 84] 95
TASK

Theory/experim'ts

Mission studies
Sensor definition

e
Aircraft demo. v |Vl |V |V] |V |V
Sensor developm't
MANPOWER (M-Y)
JUSE 3 13 13 I3 3 |3 I3 I3 I3 13 |3

ITRACT

FUNDING (108 §)
INHOUSE __ }OSES .4].6].71.71.8].8].8].8!.8].8].8].8].8

CONTRACT

PROPOSED LEAD CENTER GSFC/JPL

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

. y
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

TITLE Multi-Function Multi-Frequency Multi-Polarization DATE4—-/——ZE J

Microwave Radar TT NO. OR WORKING GROUP NO. E-3
OBJECTIV
0 con?bine in a single sensor multiple mode capability of a radar altimeter

scatterometer and imaging radar

JUSTIFICATION The basic imaging radar provides spatial resolution comparable
to LANDSAT images. However, calibration techniques are required so that
accurate power vs time measurements can be made for altimetry aid scattercmetry.

TECHNICAL APPROACH/PLAN
(1) _Perform study to define sensor application needs
(2) ART/SRT critical subsystems
(3) Develop techniques for on-board processing to obtain ocean spectra, radar
cross-section, altitude

SCHEDULE FY
SCHEDULE ITEM |76|77] 78] 79| 82| 81] 82| 83| 84| 85| 86| 87| 88 | 83] 90 91| 92] 93] 94 85
TASK '

(1)
(2)

(3) —& s "

MANPOWER (M-Y)
JUSE
ITRACT

FUNDING (108§ :
INHOUSE‘ ) .3].3].3.4].4].4].4].4

CONTRACT
PROPOSED LEAD CENTER  GSFC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

TITLE _containment and Protection Requirements of DATE 4/ 20— /16~
Remote Sample Return TTNO. _ 0 ORWORKING GROUPNO. E3

OBJECTIVE .
Specified contaimment and return of collected material to present

degradation of scientific information.

JUSTIFICATION Surface samples from planetary bodies will be returned to
Earth for study. They must e returned in sealed containers ar. protected
from the space and earth enviromment.

TECHNICAL APPROACH/PLAN
Develop reliable vacuum sealing containers constructed of non-contaminating

materials. Sensors for monitoring and control of pressure, temperature
and radiation enviromment during sample return. Facilities for receipt and
processing of sample on earth or near-earth enviromment must be considered.

SCHEDULE FY

SCHEDULE ITEM |76]77| 78| 79| 80| 81| 82| 83| 84]85|86|87]88|89|90]91]92]93] 94|95
TASK

Vacuum containe} ' —

P,T monitoring

Radiation shielfi-
ing

Sample Receipt

MANPOWER (M-Y)
JUSE
ITRACT

FUNDING (108 §)
INHOUSE ___ 1
CONTRACT

PROPOSED LEAD CENTER JSC, JPL, Ames

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT




~

SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE Ancillary Information for Remote DATE_2 /<l 76,
Sample Return 1Tno. O OR WORKING GROUP NO. _E3

BJECTIVE T2 3o ds ; .
ﬁ)eterm];ne specified characteristics of samples and samnles enviroment prior
to and during collection. )

JUSTIFICATION In support of remote sapie raturn missionsv, ancilliary
information about the sample and its landing site is required.

TECHNICAL APPROACH/PLAN
Develop ability to image sample du.ing collection, Check capability to measure

the local meteorology. Perfom basic che—m:cal analysis of landing site (e.g.
X.R.F. on alpha-particle experiment) and determine petrographic properties
of soil. -

SCHENULE FY
SCHEDULE ITEM |76]77] 78] 79] 80] 81] 82] 83| 84] 85 ] 86| 87] 88 | 89] 90 91] 52| 93] 94] 55

TASK

Imaging v ~
Metoerology 4
Chemical element

analysis
Soil physical ¢ \
properties

MANPOWER (M-Y)

JUSE
ITRACT

FUNDING (105 $)
INHOUSE
CONTRACT

PROPOSED LEAD CENTER JPL, ARC, JSC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

TITLE Scientific Analysis of Remote Sample DATE /21,75
Return Material 1Tno. _ 'O ORWORKING GROUPNO. E3
OBJECTIVE

Scientific analysis in individual laboratories of remote sample return
utilizing state-of-the-art aralytical capabilities.

JUSTIFICATION The maximum scientific return and information available
on planetary materials can be obtained in laboratories using the state-of-

the-art techniques.

TECHNICAL APPROACH/PLAN
SR&T support for the analysis of exrtraterr‘estrial materials must be

initiated. Basic geochemical and geophﬁéal analyses of returned :zamples.

SCHEDULE FY
SCHEDULE ITEM |76]77] 78] 79| 80 81|82 83| 84] 85| 8] 87] 88 [ 89[ 90 91 92| 93] 94] 95

TASK
Analysis of

Extraterrestrial
Mq_ge_ria‘ls

MANPOWER (M-Y)
JUSE _ , -
ITRACT T I 1

FUNDING (108 $)
INHOUSE __
CONTRACT

PROPOSED LEAD CENTER

JoC, AR

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

\ w,
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV W
TITLE Planetary Quarantine Facility in Near-Earth DATE 4-/ 27— /76
Enviroment

TTNO. 10 ORWORKING GROUP NO. _E3

OBJECTIVE

remote samples under quarantine constraints.

JUSTIFICATION Samples from planetary objects will be returned to earth for
study. A facility for their preliminary examination - under quarantine

control -must be available,

TECHNICAL APPROACH/PLAN

Document criteria for definition of suitability of sample (safe) return to
earth. Develop techniques for sterilization of a iimited portion of the
returned sample, Develop capability for facility to perform 1imited
preliminary scientific study of sample.

SCHEDULE FY
SCHEDULE ITEM |76]77] 78] 79| 80] 81] 82| 83| 84] 85 86| 87| 88 | 89| 50| 91 92| 93 54 95
TASK

Sterilization b 4
Isolation Facility
Non-~harmful .

criteria

MANPOWER (M-Y)
JUSE
ITRACT

FUNDING (10 §)
INHOUSE
CONTRACT

PROPOSED LEAD CENTER _Anes, JSC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

& ¥
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV w

TITLE Pplanetary Surface Chemical Analyses by Alpha- DATE-4-/28./-16
Particle, Gamma-ray and X-ray
Spectremetry TTNO. __10 _ OR WORKING GROUP NO. E3
OBJECTIVE

Develop methods of spectrometric analysis for planetary surface study.

JUSTIFICATION Analysis instruments must be available for Landers and
__return sample missions to planetary surfaces in order to measure chemical
composition of the body.

TECHNICAL APPROACH/PLAN
Development of flight-qualified instruments for in-situ chemical analysis

of planetary surfaces using the techniques of alphaparticle, gamma-ray
and x-ray spectroscopy. Develop technique of remote activation analysis by

means of a thermal neutron source.

SCHEDULE FY
SCHEDULE ITEM | 7677} 78] 79| 80} 81] 82] 83| 84] 85| 86 87] 88 | 83] 90] 91] 92| 93] 94| 85

TASK

Alpha particle

X-ray spectrome- & —]7 9
try

Gamma-ray spec- P 9
trometry 1

Neutron source i o b )

MANPOWER (M-Y)
JUSE 1
ITRACT I

FUNDING (108 $)
INHOUSE ___
CONTRACT

PROPOSED LEAD CENTER JPL, JSC, Ames, GSFC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV 1
TITLE Improved X-Ray and Gamma-Ray Remote Sensors DATE 4—/ 22 /16
for P1 1

or Flangtary Surfaces TTNO. 2 OR WORKING GROUP NO. E3

q?e‘!ﬁe%l)vﬁnproved x-ray and gamma-ray detectors for remote orbital

measurements of the composition of pTanetary surfaces.

JUSTIFICATION Orbital space probes wi’T‘I visit the planets 1n the near

future. Instruments for remote chemical sensing of the surface must be

develc 1 and improved to carry out remote planetary geoscience.

TECHNICAL APPROACH/PLAN
Develop greater spectral resolution of x-ray and gamma-ray detectors.

Develop technology for greater surface spatial resolution. Understand

calibration and interferences.

Determine long temm irradiation effects on detectors.

SCHEDULE FY

SCHEDULE ITEM |76]77] 78] 79| 80] 81] 82| 83| 84]| 85| 86| 87| 88|89}90] 91| 92|93 94

TASK

X-ray

Gamma-ray

MANPOWER (M-Y)
JUSE

ITRACT

FUNDING (108 §)
INHOUSE

CONTRACT

PROPOSED LEAD CENTER  JPL, GSFC, JSC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE Mass Spectrametric Methods of Surface DATE_4./_<8 /b,
Canpositional Anatysts 7TNO. ' ORWORKING GROUP NO. __ >

&%ﬁ%g“{rsproved mass spectrometer methods of analysis which are applicable
for planetary surface materials.

JUSTIFICATION _Spacecraft will soft land on planetary bodies in the future.
Analysis equipment to support - planetary geoscience studies is required.

TECHNICAL APPROACH/PLAN

Develop improved flight qualified mass spectrometers with high sensitivity,
high resolution for 1 to 200 amu range. Develop required ionization sources
for analysis of solid samples. Upgrade GC-MS and develop other methods of

analysis involving interfacing with mass spect.

SCHEDULE FY
SCHEDULE ITEM [76]77] 78] 79| 80 81] 82| 83| 84] 85] 86 87] 88 | 89f 90{ 91] 92| 93] 94 85
TASK

Mass Spectrometer
Ionization sourcep

Fractionation Tech.
Interfacing Tech.

Data Reduction

MANPOWER (M-Y)
JUSE &
ITRACT i

FUNDING (108 §)
INHOUSE __
CONTRACT

PROPOSED LEAD CENTER JPL, JSC, Ames

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

= J
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE High Resolution Heat Flow Determination on DATE_4./27 /76
Planetary Surfaces TT NO. 10 OR WORKING GROUP NO. 3E

OBJECTIVE . .
Develop technique and detectors to measure temperature profile as a function

of subsurface depth to enable determination of local heat flow.

JUSTIFICATION Lander and penetrometer missions to planetary objects
require the measurement of the objects heat flow.

TECHNICAL APPROACH/PLAN
Develop technology of temperature sensors to monitor temperature profiles

on a planetary body. Develop methods for emplacement of sensors at
depths of 1 to 5 meters on solar system objects.

SCHEDULE FY
SCHEDULE ITEM [76]77] 78] 79{ 80] 81] 82 83| 84| 85 | 86] 87| 88| 83| 30| 91] 92| 93] 54| 95

TASK

Sensor developmept

Implementation
Study

_— e

Calibration Study

MANPOWER (M-Y)

JUSE ___
ITRACT

FUNDING (108 §)
INHOUSE __
CONTRACT

PROPOSED LEAD CENTER  JSC, JPL

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE _onnositional Analysis of Small Soiid Particles ~ DATE—4—/—28—/-26
c
(Comets) TTNO. _ 10 OR WORKING GROUP NO, _E-3

JECTIVE . . ; " . ;
eve%p capability to determine chemical composition of small solid particles

in space, especially those with high encounter velocities.

JUSTIFICATION One of most important measurements to be made on a comet fly-by
or rendezvous is chemical analysis of solid dust and ice particles. No

technical means now exists for this measurement.

TECHNICAL APPROACH/PLAN
1. Develop i:.:-trumentation to determine relative abundances of major chemical

elements in dust and ice particles of~ 1-1,000 microns encountered at
velocities up to~.20 km/sec.
2. Support instrumentation development to better measure composition of

cosmic dust particles (meteoroids) which enter Earth's atmosphere.

SCHEDULE FY

SCHEDULE ITEM |76]77]| 78] 79| 80| 81| 82)| 83| 84|85] 86| 87| 88|89|90]91]92}93] 94|95
TASK

Instrumentation — 1

for Cometary
Materials

Micrometeorites

MANPOWER (M-Y)
JUSE
ITRACT

FUNDING (108 §)
INHOUSE
CONTRACT

PROPOSED LEAD CENTER JSC - JPL

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
e
e TTNO. 10 OR WORKING GROUP NO. _3E

OWeFt%EbVFor characterizing grain sizes and compositions of planetary
surfaces.

JUSTIFICATION
Landers will perform analysis on planetary objects and data on grain

sizes and compositions are required.

TECHNICAL APPROACH/PLAN
Develop flight qualified Scanning electron microscope with non-dispersive

analyzer. Instrument must have ancillary equipment for particule manipulatio
(size 1 to 5 microns) and control.

SCHEDULE FY

SCHEDULE ITEM [76]77] 78] 79] 80] 81] 82 83] 84] 85| 86| 87 8] 83| 0] 91] 92| 93] 54| 85
TASK

SEM .

X-ray detectors

Sample manipulatof

MANPOWER (M-Y)
JUSE
iITRACT

FUNDING (10° §)
INHOUSE __
CONTRACT

PROPOSED LEAD CENTER  JPL

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE Life Detection Sensors DATE_*_/_¢/ ;75
TTNO. _ 'O ORWORKING GROUP NO. __E2

OBJECTIVE
Revelop methods for detecting life via remote analysis,

JUSTIFICATION
Future exploration of the solar system requires that we have methods of

analysis for detection of 1ife available for those planetary bodies which
TECHNICAL A7PROACH/PLAN
Develop flight gualified instruments for life detection (auto-microscope,

culture capability, immunological testing), upgrading GC-MS, development
of Unified Biology experiment, and water detecters.

SCHEDULE FY
SCHEDULE ITEM [76]77] 18] 79] 80| 818283 84] 8586 87] 88| 83|90]91] 92|93 94 95

TASK
. Life Detection| Expt.

Microscope ==
Culture abilit| =
Immunology

GC-MS
Unified Biology

Water Detector|

H W 0O o -

oY

MANPOWER (M-Y)
JUSE
ITRACT

FUNDING (108 §)
INHOUSE __
CONTRACT

PROPOSED LEAD CENTER Ames, JPL, JSC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

TITLE In-situ Metoerological Station for Planetary DATEA_/27 _/l16.
Atmospheres tTno. 'O orwoRkiING GRoup NO. 3E

OBJECTIVE

Measure micrometeorology on planetary surfaces in support of in-situ studies
by landers, probes and returned sample.

JUSTIFICATION For characterization of the physical environment in which
renote chemical studies are made a understanding of local meteorological

is required.

TECHNICAL APPROACH/PLAN
Upgrade Viking meteological station for operation on other planets,
_satellites and bodies.

SCHEDULE FY
SCHEDULE ITEM |76|77| 78| 79| 80| 81| 82| 83]84|85|686|87!88|89]90]91]92]93] 94|95
TASK
5 - - - —
Design Study
Prototype 4 A - [ ' 1117
Flight Instrrumént ) i =‘=4__=£ 7 TT T { )
- L - — - ﬁ L 8 4- T
— —_— — —— — - R - b r<r— -<r—- +-
T
MANPOWER (M-Y)
JUSE J__ 1 1
ITRACT
FUNDING (10°§)
NHOuse _ | | | | [ | | e N .
CONTRACT | i i

PROPOSED LEAD CENTER __ JPL, Anes

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV
TITLE Surface Analysis by In-Situ Reflective and DATE 4/ 22 /76

Emissive Spectroscopy TTNO. _10 OR WORKING GROUP NO. _ 3E

OBJECTIVE
B\Jaﬁyze optically surfaces of planetary objects for their mineralogy and geology
at high spatial Resolution.

JUSTIFICATION Improvements 1n spatial resolution required fer
infrared imaging systems and cameras for operation on planetary surfaces.

TECHNICAL APPROACH/PLAN
Development of zoom lens with filters which permit measurements in the

reflective region (0.4 - 1 Micron) and in the thermal emissive region
(3-20 Microns).

SCHEDULE FY
SCHEDULE ITEM |76]7;78] 79| 80f 8182 83| 84] 85| 86{87{ 88 [89) 9091 s2[9394]95

TASK

Thermal IR
Multispectral =

Imager
Multispectral

—_——— ——e e o S (S —_— - — —

Facsimile Camera

MANPOWER (M-Y)
JUSE ___
ITRACT

FUNDING (108 §)
INHOUSE __
CONTRACT

PROPOSED LEAD CENTER JPL, JSC, GSFC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIV: STATEMENT
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