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INTRODUCTION

This publication represents the NASA Research and Technology program for FY 1978. It
is a compilation of the "Summary” portions of each of the RTOPs (Research and Technology
Objectives and Plans) used for management review and control of research currently in
progress throughout NASA The RTOP Summary 1s designed to facilitate communication
and coordination among concerned technical personnel In government, in mdustry. and In
universities We believe also that this publication can help to expedite the technology
transfer process.

The RTOP Summary 15 arranged in five sections The first section contains c¢itations and
abstracts of the RTOPs. Following this section are four indexes  Subject, Technical
Monitor, Responsible NASA Organization, and RTOP Number.

The Subject Index is an aiphabetical listing of the. main subject headings by which the
RTOPs have been identified

The Technical Monitor Index 1s an alphabetical isting of the names of individuals responsible
for the RTOP

The Responsible NASA Organization Index 1s an alphabetical listing of the NASA
organizations which developed the RTOPs contained in the Journal

The RTOP Number Index provides a cross-index from the RTOP number assigned by the
NASA responsible organization to the corresponding accession number assigned
sequentially to the RTOPs in RTOP Summary

As indicated above, responsible techmical monitors are listed on the RTOP summaries
Although personal exchanges of a professional nature are encouraged, your consideration
15 requested in aveiding excessive contact which might be disruptive to ongoing research
and development

Any comments or suggestions you may have to help us evaluate or improve the effectiveness
of the RTOP Summary would be appreciated. These should be forwarded to.

National Aeronautics and Space Admuinistration
Office of Aeronautics and Space Technology
Washington, D.C 20546
Attn: Edna F Templeton
Resources and Management Systems Division (RMP)

James J Kramer
Acting Associate Administrator for
Aeronautics and Space Technology
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TYPICAL CITATION AND TECHNICAL SUMMARY

RTOP ACCESSION NUMSER——»W78-70004 505-01-31 -«———CURRENT RTQPF NUMBER

— - Ames Research Center, Moffett Field, Calif.

———~FIRE RESISTANT MATERIALS

=] A Parker 415-965.-5225 - TELEPHONE NUMBER
(505-08-21, 510-56-01) ~—

Fire resistant polymers and composites will be developed
for enhancing surivability 1n commercial and military aircraft New
and improved high temperature polymers will bs synthesized —RELATED RTOPS
and fabricated into suitable composites, coatings. fiims. adhasives .
and transparencies These polymers will be based on the premise
of low smoke evolution, low flammability, low toxicity, high oxygen
index and thermal resistance to a vanety of enviconments Typical -+———TECHNICAL SUMMARY

TECHNICAL MONITOR —— polymers will include the polycarbonates. ismaleimides, phospho- .
rylated epoxies and polyphosphazenes Materials and matenal

systems as well as the base polymer will be characterized as to

specific property as related to specific use. These properties will

include physical strength, thermal and toxic products of combus-

ton or pyrolysis

RESPONSIBLE NASA
ORGANIZATION

TITLE




[SJESEARCH AND UECHNOLOGY
(OBJECTIVES AND [PLANS

a summary

OFFICE OF AERONAUTICS AND
SPACE TECHNOLOGY

Aeronautics Research and Technology
Base

W78-70001

Lewis Research Center, Cleveland, Ohio
ADVANCED PROPULSION MATERIALS
H B Probst 216-433-4000

{510-53-01, 506-16-12}

The objective of this RTOP 15 to provide improved materials
{metalhc and nonmetallic) and processes for use in advanced
air-breathing propulsion systems, particularly for seronautical
applications Materials aré sought that offer improvements not
only i technical performance but also in-economy in terms of
total hfe cycle costs. The classes of matenals being investigated
include directionally solidified eutectics, dispersion strengthened
alloys, fiber reinforced superalloys, protectwe coatings, and
ceramics Basic research, both in-house and by university grants,
relevant to the high temperature behavior of engine matenals is
conducted Results of this basic effort then supply guidance for
the more applications oriented pragram conducted in-house and
by industrial contract Matenal improvements are judged by
mechanical and physical properties as well as quantitative
evaluations of microstructural features and performance
simulated-engine environments Ultimately. highly promising
matenals and processes that result from this program become
candidates for the MATE program to accormnplish scale-up and
full scale engine testing Emphasis 1s on advanced matenals for
awrcraft gas turbine blades, vanes, disks, and seals Specific
phenomena encountered in the gas turbine are also studied,
e g, oxidation, hot corrosion, creep, and fatigue

505-01-12

W78-70002

Ames Research Center. Moffett Field, Caif.
FATIGUE DAMAGE IN STEELS AND COMPOSITES

H. G Nelson 415-965-6137

(778-11-02)

Expenmental and. analytical research wall be continued to
better understand the fracture bebaviar of metallic and composite
strugtures 1 order to pernut more efficient and reliable use of
these materials i aircraft design In metallic matenals the
emphasis will be placed on the development of an understanding
of the mechamsm of hydrogen degradation of low-strength feritic
alloys and austenitic alloys where degradation appears to result
from hydrogen-dislocation interactions affecting deformation
character at free surfaces or at a crack tip Expenments will be
conducted in order to establish the kinetic steps and absolute
rate parameters assoctated with hydrogen chemisorption This
knowletge will be apphed 1o the observed fracture behawvior {crack
growth) in ferntic and austenitic steels In composite matenals
the emphasis will be placed on theoretical and experimental

508-01-21

FISCAL YEAR 1978

studies directed toward the development of a damage growth
law which will descnbe fatigue damage mechamsms in composite
matenals, This growth faw will be used to help estabhsh
accelerated test programs which will enable the prediction of
service durability of composite materials

W78-70003
Lewis Research Center, Cleveland, Chio
FATIGUE. LIFE PREDICTION METHODS AND FATIGUE
CONTROL .
M H Hirschberg 216-433-4000

The major objective 1s to obtain a better understanding of
the fallure mechanisms that are involved in the application of
conventional as well as composite matenals to aeronautical
prapulsion systems, sa that presently available and advanced
materials can be used more efficiently. A second major objective
15 to develop methods for predicting the lfe of specimens, as
well as propulsion system components when they are subjected
10 constant temperature and monotonic loads, or to complex
patterns of temperatures and cychc loads as a function of time
To achieve these objectives, research 1s underway to extend
existing hife prediction techniques and analyses. to develop new
methods for determining the stress and strain distnbutions
the vicinity of discontinuities such as flaws or cracks, as well as
to understand the effect of these discontinuties on matenal
behavior when subjected to various environmental conditions. In
additon, microstructure as determined by composition and
processing 15 being studied as an influence on the fracture
properties of high strength alloys Varnous approaches are also
being examined for predicting the time to mtiation of the first
detectable cracks resulting from mechanical and thermal fatigue
Standard test methods are being developed to praperly char-
acterize the fatigue and fracture behavior of* materials and to
provide economical methods for alloy product quality control

505-01-22

W78-70004

Ames Research Center, Moffett Field, Calf
FIRE RESISTANT MATERIALS

J A Parker 415-965-5225

{605-08-21: 610-56-01)

Fiwe resistant polymers and composites will be developed
for enhancing surnivability in ceommercial and rmilitary awcraft New
and 1mproved high temperature polymers will be synthesized
and fabricated to switable composites, coatings, films, adhesives
and transparencies These polymers will be based on the premrse
of low smoke evolutian, low flammability, low toxicity, high oxygen
index and.thermal resistance 1o a variety of envircnments Typical.
polymers will inglude the polycarbonates, bismaleimides, phospho-
rylated epoxies and polyphosphazenes, Matenals and material
systems as well as the base palymer will be characterized as 1o
spacific property as related to specific use These properties will
include: physical strength, thermal and toxic products of combus-
tion or pyrolysis

505-01-31

W78-70005
Lews Research Center, Cleveland, Ohio

505-01-32



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

COMPOSITES FOR PROPULSION COMPONENTS
T T. Serafim 216-433-4000
{743-03-22, 510-57-02, 505-02-12)

The overall cbjective of this research is to develop metal
matnx and polymer matrix composite materfals with improved
properties and processing characteristics for use wn fabricating
various aeronautical propulsion structural components. Recent
cost-benefit stydies show that the use of fiber reinforced
composites in turbofan engines can prowvide significantly improved
performance resulting in reduced fuel consumption and operating
costs Composites being considered include resin matnces
reinforced with graphite, boron, Keviar, and glass fiber, and
aluminum matrices reinforced with boron and SIC fibers In the
metal matrix work, emphasis is placed on the developrnent of
fabricaton processes and the improvement of impact resstance.
In the area of polymer matrix composites, emphasis 1s given to
developing moisture resistant resins, processable high-temperature
resins. low-cost fabrication methods and correlating non-
destructwe evaluation [MDE)} measurements with mechamcal
properties Emphasis will also be placed on establishing the
fundamental concepts necessary to provide quality assurance
procedures and matenals specifications for PMR pelyimide matnx
composites
W78-70006 505-01-33
Langley Research Center, Langley Statron, Va
STRUCTURAL COMPOSITES AND ADHESIVES
N. J Johnston 804-827-3041

The objective 15 to develop new or improved hghtweight
polymenc compasite and metallic matenals that have longer
Iifetimes, greater reliabiity and improved.structural efficiency in
aeronautical structures Research will be aimed at improvement
of structural resins and adhesives through systematic vanation
in poiymer molecular structure and development of new or
improved [oing and fabrication methods for both metalic and
composite matenals Research will also be directed at renair
technology of composites including development of approprate
repalr procedures and evaluation of ther effectiveness Studies
of interfacial reactions and .diffuston processes n advanced
metal-matnx composites and structural alloys will also be made
Emphasis will be on relating service environments such, as
temperature and stress to corrosion behavior, and developing
treatments which will substantially improve corrosion resistance
An additional objective is to quanufy and study, with the aim
to alleviate, maossture effects on polymer mairix composites and
adhesive joints These studies will help to identify new or advanced
materials and processes for aeronautical structural applicatons
and will provide important data on the behawior, capabilities
and hmitation of such materials.
W78-70007 505-02-12
Lewis Research Center, Cleveland, Ohto.

ENGINE COMPOSITE STRUCTURES
R H.Johns 216-433-4000
(505-01-32. 510-57-02)

The general objective of this program 1s to develop the
structures technology required to permat the timely introduction
of composite matenals into advanced turbine engine components
such as fan blades, engine frames, blade containment systems
and other structural components which can benefit from the
unique strength, weight, and cost characteristics of composite
matenals. The witial program emphasis 15 on fan blade and fan
blade contaipment systems Engine frame and fan exit guide
vane studtes will also be undertaken Fan blade and fan exit
guide .vane matenals include graphite, boron, Kevlar, and glass
fibers, and epoxy, polyimide and alurminum matnx matenals Hybrid
systems consisting of selgcted fiber combinationswill be developed
for mproved impact resistance, and superhybnd systems
incotporating titamum and boron-aluminum  plys .within the
composite layups will be used: to obtamn required local penetra-
tion resistance and blade tarsional ngidity Outer skin metallic
layers will be incorporated as reguired for additional leading edge
impact protection Both ballistic impact and whirlng arm impact
tests under reahstic temperature and moisture conditions will be
used to evalurate material and design selections and to assess
the effects of environmental variables Fan blade contammment

concepts utiizing both metallic and composite matertals will also
be evaluated by ballistic and spin impact tests to determine the
containment effectiveness for both metal and composite blades
and provide for comparative assessment of metallic and composite
containment systems.
W78-70008 505-02-13
Langley Research Center, Langley Station, Va.

ADVANCED AIRCRAFT STRUCTURES

R A. Pnde 804-827-2869

(510-57-03, 505-01-33; 506-17-13)

The objectve is to develop the technology required for
obtaintng improved efficiency and reduced costs in awrcraft
structures by the appheation of advanced composite materials
and composite design concepts to commergial arcraft and by
the investigation of thermal/structural concepts for high-speed
aircraft Research and development are being carned out to
establish a technology base of advanced analytical methods for
predicting the strength, stiffness, and stability of composite
laminates, stiffened cover panels and shear webs An adequate
test data base is being established for substantiation. Effects of
flaws and damage on cemposite cormponent strength are being
investigated. Confidence s being bwilt in the use of composite
aircraft components through longtime fight service programs on
both commercial and military transport gircraft and helicopters
Outdoor enwironmental degradation of both materials coupons
and structural components is bemng studied over ten-year
exposure periods Design methodology for structures and thermal
contral systems for high-speed vehicles 1s being developed by
both expetimental and analytical efiorts on airframe concepts
which will withstand the ngors of extended and repeated use in
a high-speed environment Research data obtained from both
laboratory and wind tunnel experiments will serve to venfy the
design methods and provide guidance for future research

W78-70009 505-02-14
Hugh L Dryden Flight Research Center, Edwards, Calif
HYPERSONIC AIRCRAFT STRUCTURES TECHNOLOGY

J M Jenkins 805-258-3311

The objective of this RTOP 1s to maintain a continugus line
of research in the area of hot, radiating structures for hypersonic
fight apphication Using the heating and loading capabilities of
the Flight Loads Research Facthty (FLRF). heating and loading
tests will be gonducted on a [laboratory test structure which
represents a significant pertion of a hot, radiating wing structure
Test results will provide information on design parameters, high
temperature instrumentation, load calibration criterra. and
performance data on beaded and tubular panels.
W78-70010 505-02-21
Ames Research Center, Moffett Field, Calif,

LOADS, AEROELASTICITY AND STRUCTURAL DYNAM-
1CS

R. H. Petersen 415-965-6265

{505-06-21; 505-06-31, 505-10-21)

The objective of thuis RTQP is to develop the experimental
and prediciive techniques necessary 10 mnsure the successiul
development of advanced aeronauwtical.systems for predicting
unsteady aerodynamic Joads and -alleviating flutter, buffet and
other undesirable aerodynamic phenomena This research is
specifically concermed wath the predichon of unsteady aerody-
namics of wings and rotors in the transonic speed’ range. To
vahdate the prediction methods, an oscillatory apparatus iIs
under development for testing two dimensional wings and rotor
models in the Ames 11-by 11-foot transonic wind tunnel at
Reynolds numbers to 12 x 1 mulltgn The wing models can be
oscillated in any combination of pitch or heave, and a rotor
section model can be programmed to simulate any periodic
flapping and/or pitching mouon of the blade Analytcal and
numerical supporting research on unsteady transomic flow, with
and"without wind tunnel wall effects, will also be pursued
w78-70011 505-02-23
Langley Research Center,.Langley Station, Va
LOADS, AEROELASTICITY, AND STRUCTURAL DYNAM-
ICS -



W H. Reed. Ill 804-827-2265
{506-17-33. 743-01-03)

The abjective 15 to develop and validate smproved methods
for the analytical determmation of foads, structural response, and
structural stability of aerospace systems considering the dynamic
and aeroelastics of the systems and struciural mmteractions with
fiight control subsystems. and to use these methods in the
development and evaluation of techmques for eliminating or
minimizing flutter, buffet and other undesirable response
phenomena, and for the enhancement of performance, nde
quahlty, safety, and service hfe Research will be conducted to
provide more accurate unsteacdy aerodynamic theanes, particularly
in the transonic range Advanced aeroelastic analysis methods
will be evaluated and validated by both wind tunnel tests and
flight tests using the DAST concept {Drones for Aerodynamic
and Structural Testtng) Emphasis will be on measurements of
transonic aerodynamic loads, and flight validation of active control
systems for load allewiation and flutter suppression Basic wind
tunnel flutter studies will be used to gain a better understanding
of the flutter charactenstics of advanced aerodynamic configura-
tions Anpalysis/synthesis methods will be developed for use in
nterdisciplinary design support of future aircraft with advanced
features such as active controls, aercelastically-tallored wings
and empennage. and propulsive hft augmentation Methads will
be developed and compared with experiment for predicting noise
transmission through aircraft structures

W78-70012 505-02-24
Hugh L Dryden Fhght Research Center, Edwards, Cahf
FLIGHT LOADS AND AEROELASTICITY
J M Jenkins 805-258-3311

This RTOP has three primary purposes: (1) to study unsteady
aerodynamic loads and flutter suppression at transonic speeds
using an RAPRV aircraft. {2} to evaluate the state of the art 1n
prediction techmiques of aerothermoelasticity, dynamic response,
and structural mode control of the B-1 aircraft, and (3} to study
arrload measurement techniques on large, .flexible aircraft

W78-70013

Langley Research Center, Langley Station, Va
STRUCTURAL DESIGN METHODS

H. G McComb 804-827-3121

{506-17-23: 743-01-03)

The objective is to provide improved methods for predicting
the fatigue Nfe and increasing damage tolerance of awcraft
structures, for predicting and wnproving crashworthiness, and for
advanced computer-aided analysis and design To accomplish
this objective 1t will be necessary ta (1} develop and demonstrate
energy-absorbing concepts'for general aviation awrcraft structures
to provide significantly improved crashworthiness; {2} assess the
crash respense behavior of composite structures, (3) determine
the energy absorption charactenstics of composite components,
{4} develop qualitative analytical modeling capability for design
of composite structures for specific fatigue service loadings, and
{5) assess impact of advanced computer hardware on analysis
and design methods.

505-02-33

wW78-70014

Ames Research Center, Moffett Field, Calif
NOISE REDUCTION TECHNOLOGY FOR SHORT-HAUL
AIRCRAFT

C T Snyder 415-965-5567

{5605-10-41).

The work described:in this RTOP wall provide the technology
for the reduction of noise of short-haul arcraft through wind
tunnel measurements, large-scale data on the relative velocity
effects on noise of modem turbofan and iet engines Several
experiments on forward velocity effects on jet noise were
conducted in .the 40- by 80-foot wind tunnel. The data from
these studies will be reduced and analyzed in some depth In
addition, jont programs with RAE and ONERA will be conducted
to prove and compare methods of jet noise measurements tn
wind tunnels Expenments will be.conducted with a JT-15D fan
engthe, modified to reduce ¢ore stator rotor nteraction noise,
and an analytical evaluation of the noise coupling of the wind
tunnel turbulence with the fan rotor will be conducted to venfy

505-03-11

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

that the 40- by BO-foot wind tunnel can be used for fan noise
measurements.

W78-70015
Lewts Research Center, Cleveland, Ohto
NOESE REDUCTION TECHNOLOGY
C E Feiler 216-433-4000

The objectives of this RTOP are to provide data and a
technology base for reducing arcraft propulsion-generated and
associated noise with minmum weight, performance, and
economic penalties and to develop techmques for accurate
prediction of noise levels of operating and future arcraft The
generation and propagation of noise from all engine sources,
both tnternal and external, are addressed These nclude the
turbomachinery ffan. compressor, turbine), core engime {combus-
tor, internal surfaces) and the jet noise In addition, the |et/5urfa|:e
interaction noise sources are addressed (flaps, reverser). Acoustic
suppression {duct treatment} 15 a major element of the work
The work s distributed among  basic research that provides
knowledge of the fundamental pnnciples and phenomena present
in noise generation and propagation, applied research that explores
con¢epts, and provides a data base, and demonstration of
technology on full-scale engine systems In-house activiies are
balanced by a number of contractual pragrams including unwversity
grants. [n-house faciities include the Engine Fan and Jet Noise
Faciity {W-2) for model fan and et experiments, several hot
and cold flow jet ngs and two outdoor engine stands-.capable
of full-scale engine tests including thrust performance Forward
velocity experiments are conducted i the 9x15 low speed wind
tunne! and a 24-inch diameter free jet

505-03-12

W7B-70016

Langley Research Center, Langley Station, Va.
PROPULSION NOISE RESEARCH

H. H Hubbard 804-827-3577

{605-08-13; 505-10-43, 505-05-23)

The abjective of this research is to provide data and technology
base for reducing awcraft propulsion generated noise with
mmmum weight, perfermance, and economic penaities, and to
develop techniques for accurate prediction of ground noise
levels of operating and future arcraft Both theoretical and
experimental noise reduction and control studies are involved,
and work will be accomplished in-house and by grants and
contracts. Emphasis in the expenmental portion of the program
15 on laboratory and scale model experiments under closely
controlled conditions with supplemental acoustic range and flight
vehicle studes for validating theoretical methods and concepts
Included are the following specialty areas  precision measure-
ments and calculations of the sound fields inside ducts with
awflow, with varying geometry and with and without acoustic
liners, advanced acoustic matenals technology, optimization
methods for design of acoustic liners; forward motion effects
on inlet noise and jet exhaust noise, indentification and location
of sound sources i flow fields. noise generatron by wiscous
flow fields and flow-surface interactions, atmosphenc propagation
including refraction and scattering, prediction of propeller noise,
design of quiet and efficient propellers for general aviation aircraft;
development and validation of single event flyover noise exposures
from general aviation and CTOL awcraft and helicopters: and
development of advanced methods of noise measutement and
analysis

505-03-13

w78-70017
Jet .Propulsion Lab, Calif Inst of Tech, Pasadena
BASIC NOISE RESEARCH
P F. Massier 213-354-3549

The general objectives of this RTOP are: {1) to find methods
of reducing jet noise by controlling the noise sources, {2} to
determine how core flow disturbances increase the radiated noise
from jets with the ulbmate goal of developing effictent means
of reducing jet noise emission by reducing core flow disturbances,
[3) to develop prediction models for evaluating forward flight
effects on jet noise and on core noise based on expenments,
{4) to develop and evaluate methods of reducing et noise for
aircraft in flight, (5} to determine the source of “jet crackle' and
possible methods of reducing this source of noise, and {B) to

£505-03-15



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

determine the role of large scale coherent structures on jet noise
production Experiments of supersanic, subsonic and coannular
1ets over a temperature range up to about 2000 F are conducted
in an anechoic chamber, and at ambient temperature in a
revetberant chamber Fluctuating gquantities are measured with
hot wire probes, crossed laser beams and microphones
Shadowgraph and schheren techmiques are used for flow
wisualization High-speed schlieren movies are also obtained and
synchronized with signals from instruments that are used to
measure ﬂucluatlng quantities

W78-70018
Lewis Research Center, Cleveland, Ohto
PROPULSION POLLUTION REDUCTION RESEARCH
Donald A Petrash 216-433-4000
{505-04-32,'511-55-02)

The objective of the propgrams cenducted under this RTOP
15 to develop, evaluate and demonstrate combustor and general
aviation intermittent combustion engine technology that will
significantly reduce engine ernission poliutants without adversely
affecting efficiency. operating range, durability, and temperature
distnbution, and, that will meet future environmental standards
Fundamental ¢combustion studies will be conducted n flame-tube
type facilities to gan a better understanding of pollutant formation
which w turn will be used to develop analytic models of the
fundamental combustion process and the factors affecting
polutant formation [nvestigations in combustor sector and
full-scale faciities wili be aimed at prowiding the technology
base for the design of advanced combustor concepts to meet
1981 and future arrcraft emissron standards Studies to evaluate
and venfy the adaptation of this emission reduction technology
to modern arrcraft engines will be undertaken in sector and
full-scale facihties and :n engine tests Programs will be conducted
to establish current emission levels to determine the emisston
reduction potential of mnor {near-term} engine modifications,
and to develep the technology reguired for longer-term sclu-
tions for reducing pollution from aircraft piston engines

505-03-22

W78-70019
Langley Research Center, Langley Station, Va
BASIC COMBUSTION AND POLLUTION RESEARCH
C J Jachimowsk: '804-827-2065

The objectives of this research are the follewing (1} to
develop a chemical"kinetic model that descnibes the combustion
of a jet fuel and the formation of nitric oxide by the systematic
study of the combustion mechamsms. reaction kmetics, and
nitric-oxide formation kinetigs for increasingly complex hydrocar-
bon fuels, and {2} to experimentally investigate the effect of
fuel structure and composition on the optical properties of
flame-generated soot The facilities used in these studies inglude
a chemucal shock tube, a jet-stirred combustor, and a high-pressure
burner.

505-03-23

w78-70020
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
GAS TURBINE ENGINE POLLUTION REDUCTION TECH-
NOLOGY
W. A Mepard 213-354-5153

Unconventional combustar design concepts for application
to awcraft gas turbines are being evalvated for their potential
for providing stgnificantly reduced emissions of oxides of nitrogen
while maintaining efficient combustion The central conceptual
approach 15 to mimmize NO formation rates by reducing flame
temperature with off-stoichiometne burring Under continuing
evaluation 1s the feasibility of implementing the H2 enrichment
concept to provide for ultralean burning mn the primary heat
refease zone of the combustor. Emphasis 1s placed on establishing
an expenmental burner configuration that demonstrates stable,
lgh efficiency combustion with low pollutant emissions over a
range of Inlet air state conditions typical of contemporary, high
performance turbing engines A new intermediate objective for
FY-78 15 10 extend ongoing work, which uses mixtures of neat
H2 and et fuel, to the .utlization of a HZ2 bearing fuel gas’
mixture such as can be produced from the partial axidation or
precombustion of jat fuel For this intermediate feasibility
evaluation a simulated product -fuel gas is supplied from high

506-03-25

pressure bottle storage to the JPL research burner There it 1s
admixed with additional air and jet fuel and burned Combus-
tion and pollutant emissions are characterized Providing that
feasibility of using such a fuel gas 15 demonstrated, future efforts
would emphasize incorporating a fuel nch precombustion stage
In a two stage combustion system Rich burning of hydrocar-
hons 15 insufitciently understood to specify at this time even a
conceptual design for a thermal reactor required for a precombus-
tion stage Foundamentals of nch burming of fuels approprate
10 current and future jet fuels will be investigated on a variety
of laboratory burners A conceptual design of a thermal reactor
15 the immediate objective of this portion of the work
W78-70021 505-04-12
Lewis Research Center, Cleveland, Ohio

INLET AND NOZZLE RESEARCH

D N Bowditch 216-433-4000

Improved analytical and expenmental design methodology
for inlets and nozzles will be generated to achieve higher
performance with increased propulston system stability Computer
analysis programs for predicting intermal flows will be synthesized
in-house and by contracts and grants These programs will make
it possible to analyze wiscous and mwviscid flows n two and
three dimensions lnlet and nozzle hardware will be tested to
guide and verfy the analysis and to conduct exploratory research
In areas that are not presently amenable 1o analysis Also,
benghmark testing will be done to define detailed flow phenomena
Analysis will be used to design components for focused
apphcations such as SCAR or military applications which will
be tested in 10x10 SWT, 8x6 SWT, CE22 or PSL
W78-70022 505-04-13
Langley Research Center, Langley Station, Va
PROPULSION SYSTEM INTEGRATION
J F Runckel 804-827-2676

Studies of lecations of the engine power plant In various
positions on the-airframe will be conducted n order to achieve
betier integration with the airfframe and to exploit any favorable
interference effects which may enhance the wing hft and
perormance efficiency, reduce drag or permit vectoring of the
exhaust 10 1mprove performance and control of the awcraft For
the exhaust nozzle, investigations will be made to determine
means of improving the internal and external performance of
both uninstalled and installed nozzles and to explore the integration
procedures for incorporating the exhaust system into the fuselage,
wing or pods General expenmental and theoretical research
studies will be cenducted to improve the understanding of the
flow phenomena associated with let/boattall/jet and jet/wing/
airframe empennage interference Expernmental research on axi
and nonaxisymmetric nozzies will be conducted for correlation
with analytical results. and design procedures will be developed
from this infarmation
W78-70023 505-04-22
Lewis Research Center, Cleveland, Ohio
FAN, COMPRESSOR AND TURBINE TECHNOLOGY
M J Hartmann 216-433-4000
{811-81-02)

Approaches to wmprove efficiency, operating rangs, distortion
tolerance, durability and relability and to reduce weight, volume
and cost of the wide variety of fans and compressors required
for advanced propulsion systems will be investigated Analytical
methods to improve accuracy of perfoermance prediction to reduce
the twme. cost and nsk of incorporating advanced fans and
compressors nto future engine development programs will be
developed and compared to experimental data obtained in
advanced single and multistage compressors The objective of
the turlwne program is the attainment of increased Ife and
improved performance through improved design methods for both
axial and radial flow turbmes Both analytical and expernimental
studies of the basic behavierof the mainstream fluid and boundary
layers in the flow channels and in the cooling passages of turbine
rotor blades, stator vanes, end walls, and rotor disks are being
made Transient heat transfer studies and-analyses of stress and
deformation: of metals and ceramics are made: for cooled turbine
parts to identify ¢ritical areas and thereby improve hfe:prediction



techmques. The wark 15 conducted through in-house, contract,
and unmversity grant efforts

wi7s-70024

Lewis Research Center, Cleveland, Ohio
COMBUSTION AND AUGMENTATION SYSTEMS TECH-
NOLOGY

D. A Petrash 216-433-6860

{505-03-32; 505-04-52, 511-55-02)

This RTOP covers base technology for combustors and
augmentors to achieve high performance, low ermssions and
good durability at operating conditions typicel of advanced
commercial and military gas turbine engmes. A swirl-can
combustar wilk be developed for use in the High Pressure Facility
{HPF} both as a heat sotrce for the turbine ng and also as a
research combustor for studies of high pressure combustion A
variety of new, staged combustor concepts will be vestigated
- in sector nigs at low pressure and in annular test facilities at
120 psia. Developed versions of these combustors will be tested
in HPF at 580 psia Combustion studies at hugh pressure wall
emphasize measurements of flame radiation. hiner heat flux, NOX
- pressure relationships, smoke-pressure relationships and
combustor space rate Conventwonally designed combustors wall
be tested at high pressure to obtan these data Advanced
combustor parformance improvements will be measured agamst
this base-line In addition, small reverse flow combusters wall
be studied to improve fuel injection, hiner coohing, durability and
emissions Laser analysis of fuel sprays from adwvanced mjectors
will be conducted at ambient and high (400 psia) pressures.
The low frequency instability of advanced military engine
augrnentors 1s being investigated.

805-04-32

W78-70025
Lewis Research Center, Cleveland, Ohio
POWER TRANSFER RESEARCH
W J. Anderson 216-433-4000
(506-16-22, 511-54-02, 511-58-02)
The objectives of this work are to advance the technology
for beanngs. shafi seals, gas path seals, gears, shafts. lubncants,
lubrication systems and mechanecal power transmissions to
achieve mproved performance, life, reliability, efficiency, and
reduced weight in the high-temperature, high-pressure, and high
speed environments of turbojet and turbopropeller  engines, and
mechanical power transmisston systems Improved beanng. gear
and seal and lubncants, beanng, gear and seal design theories
and lubrication systems maienals will be developed for the extreme
conditions of advanced aircraft turbojet and turbo propeller engines
and mechanical power transmission systems Analytical techniques
for balancing, determining and controlling the dynamic hehavior
of shafts and rotors will be developed and corroborated
experimentally to prowide better design tools for high-speed
turbomachinery, shafting and transmissions,

505-04-42

W78-70026
Lewis Research Center, Cleveland, Ohio
FUELS RESEARCH
Donald A Petrash 216-433-6860
{505-04-32, 505-03-32; 511-55-02)
The potential properties of future aviation turbine fuels denved
from nonpetroleum sources such as oil shale and coal will be
determuned by synthesis and charactenization techmiques The
effects of these fuels, as well as petroleurn-based fuels, synthesized
to broader specifications than currently required on the perorm-
ance and durability of jet engine components and materials, wall
be determmed Sufficient quantities. of these fuels must be
procured and/ur simulated by blending of petroleum-based fuels
and will be used to conduct research tests required to evolve
the technology that may be needed to use these fuels in current
and future et arcraft engines A joint program has been developed
with the AFAPL and Lews to wmplement an overali mtegrated
effort to best utilize the technical capabilities of the AFAPL and
Lewis to conduct the various actwities necessary in conducting
this program Cooperative efforts on contract funding and
management, and in-house test activities are currently underway
and will be used throughout the planned life of this program
Overall coordination with other government agencies, such as

505-04-52
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the USN, ERDA, EPA, and with industry will also be maintained
m order to provide proper direction and scope to the program
as it develops and proceeds

W78-70027
Lews Research Center, Cleveland, Qhwo,
PROPULSION INSTRUMENTATION RESEARCH
N. C Wenger 216-433-4000

Present efforts i propulsion research are often Iimited by
the inabiity to make rapid and precise measurements of the
parameters of interest. Rapid advances in propulsion technology
have in many cases pushed conventional instrumentation
techniques to therr hmits Further work on improving conventional
mstrumeniation and measurement techniques will probably result
in only ncremental improvements The objective of thws RTOP
is t0 expand the instrumentation technology base and to explore
new concepts that have the potential for significantly advancing
present measurement capabilities, Particular emphasis will be
placed on six critical areas that have been identified as senous
impediments to full scale engine and component testing They
are: {1} turbine blade temperature measurement; {2} gas
temperature measurement: {3) gas flow measurement: (4] blade
tip clearance measurement, {5) blade flutter measurement; and
{6) rotary instrumentation systems New and improved measure-
ment concepts and techniques in each of the six areas will be
explored with each stuedy culminating in an expenmental
demonstration of a prototype instrument-ar system

505-04-62

W7B-70028
Lewis Research Center, Cleveland, Ohio.
PROPULSION CONTROLS RESEARCH
D.1 Dran 2186-433-4000

The objective 1s to improve the understanding of 2nd prediction
of propulsion system dynamic behavior so that the system can
be controlled at maximum performance Furthermore, the cantrol
of the system must be able to accommodate sudden and
unexpected disturbances safely and reliably. The approach 1s to
apply the methads of dynamic analysis and simulation to establish
the characteristics of awbreathing propulsian systems Control
theories and concepts will be developed and applied to achieve
improved performance and operation of the system Special contrel
hardware, such as servos, nstruments, and actuators will be
developed as required Expenments with components and
complete systems wall be performed to validate the methods
and concepts developed for improved propulsion system control.

505-05-12

W78-70029
Lewis Research Center, Cleveland, Dhio.
ENGINE DYNAMICS AND PERFORMANCE RESEARCH
Ross G. Willoh 216-433-4000

The objective of this program is to provide an improved
technology base for future engine system development Expenmen-
tal and analytical efforts are undertaken to acquire understanding
and to improve the technology base for the vanous technical
disciphines associated with the detaled behawvior, both dynamic
and steady-state, of the complete engine system The objectives
will be accomplished through research sub-programs on advanced
subsomc and supersonic civil and miltary engines Particular
emphasis will be placed on seeking understanding and solutions
for the dynamic interaction problems encountered when engine
components are combined to form an engmne system. The
sub-programs will include mvestigations mm areas such as
aeromechamcal instabiity, the use of mixers to improve turbofan
engne fuel consurmpuion, fan and compressor performance, inlet
distortion and the performance of varnous components The overall
program 1s prmarly concerned with significant techmical areas
where large discrepancies exist between theory and actual
performance Engmes currently in the program include J85-21,
TF-30, F-100 and the TF-34

505-05-22

W78-70030
Lewis Research Center, Cleveland, Ohio.
V/STOL PROPULSION RESEARCH
Albert G. Powers 216-433-4000

An efficient, Irghtweight, rehable lift/cruise propulsion system
15 a cribcal requirement for the successful destgn of V/STOL

505-05-32
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awcraft The technology base to provide the required system
wili be.developed in selected critical areas which are unigue to
the V/STOL concept Analytical and expenmental analysis will
be conducted in the aerodynamics of engine inlets and thrust
deflectors

W78-70031 §06-05-43
Langley Research Center, Langley Station, Va

HYPERSONIC PROPULSION TECHNOLOGY

R A Jones 804-827-2803

{(517-52-03)

Program 15 aimed at the development of concepts for
airframe-integrated, arbreathing propulsion systems to operate
at speeds from Math 3 to 10. Theoretical and expenmental
studies are conducted n fuel njection, subsonic and supersonic
combustion, and 3-D turbulent reacting flows in ducts of complex
geometry having lateral pregsure gradients in order to advance
prediction and design techniques Component investigations are
conducted in-house with langley facihities on infets, which are
applicable to several types of engines, and combustor and nozzie
designs for modular scramjet engnes Performance and design
optirmzation tests are performed with complete but subscale,
bailer-plate type engine models at Mach 7 conditions i the
Langley Scramjet Facility Equipment received from Lewss
Plumbrook i1s being installed tn an existing Langley Propulsion
Test Cell to provide a capability for test of complete, component
integration models at Mach 4 The tn-house program 1s augmented
in several areas by R&D grants and contracts Design studies
are conducted both in-house and under conteact on flight-weight,
fuel-cooled engine structures and systems Tis program is focused
on providing the technology for hghtweight, fixed geometry,
airframe-integrated scramjet engme modules using a dual mode
of H2 fuel injection to control mixing and combustion for a
wide range of flight speeds This engine technology will also
provide efficient propulsion for either cruise alrcraft, accelerating
and maneuvering aircraft, or with hydrocarbon fuel, high-speed
highly maneuverable missiles

W78-70032 505-05-52
Lewis Research Center, Cleveland, Ohio
ADVANCED ENGINE SYSTEM CONCEPTS
R. J. Weber 216-433-4000

Studies will be performed of engine cycles, complete
propulsion systems, and integrated engine/afrirame combinations
apphed to represemtative airplane missions. The object of the
studies is to determine desirable engine component and system
design charactenstics for future aircraft and to 1dentify technology
deficiencies and profitable areas for research The studies will
explore the opportenities for satisfying emvironmental and natural
resource constraints and their related impact on propulsion system
selection and aircraft performance Supporting efforts will be
included to develop new or improved techniques for estimating
the eycle performance, weight, and other characteristics of
advanced engine concepts.

W78-70033 505-05-62
Lewis Research Center, Cleveland, Ohio

ADVANCED GENERAL AVIATION PROPULSION RE-
SEARCH

E A Wihs 216-433-4000

[505-03-22)

The objectives are to {1} improve conventional spark-igrited
engines; and {2} define the technology base for, and promote
the development of, the most promising altermative engwnels) for
general aviation use in the late 1980°s The specific tmprovements
and/or capabihties sought are  multi-fuel: lower BSFC, weight,
cast, and maintenance; and improwved reliability--while sbll meeting
the 1979 emission requirements Cenventional spark-ignition
engine improvements are being defined through improved
analytical technigues and the use of advanced or new technology.
Alternative engines are being defined through studies and
experimental engine tests, supplemented by experimental
investigations in key technology areas The specific work in this
program 15 supported by contracts, grants, and lLewis in-house
studtes and expenmental programs

w78-70034 505-06-11
Ames Research Center, Moffett Field, Cahf

ANALYTICAL FLUID DYNAMICS

V. L Peterson 415-965-5265

{505-15-31, 505-06-21)

The specific objective is to develop the capability for
calculating complete aeradynamic characternistics of given complex
arrcraft shapes such that new configurations, optimized for specific
missions, can be designed to a degree that new concepts can
be evaluated and screened with reduced testing, time, and cost
Efficient codes will be developed to solve fluid dynamics problems
on large setial, parallel, and vector processing computers for the
complete spectrum of flight speeds, from low subsonic, transome,
to supersomc, and for steady and unsteady, inviscid and viscous
flow over two- and three-dimensional configurations Fundamental
expenments will be performed to venfy these codes and to provide
the necessary modelng of turbulence The Reynolds number
domain will extend from the relatively low values existing 1n
conventional wind tunnels up to the gpractical range for existing
and future aircraft Prehminary design studies will be performed
for the Numencal Aercdynamic Simulation Facihity, which will
have the capability for solving the equations of flmd dynamics
at speeds two to three orders of magnitude faster than possible
now with general purpose computers The proposed facihty 1s
to serve as an engineenng tool for obtaining numerical simulations
in ten minutes for time-averaged wiscous flows over three-
drmensional configurations at fight Reynolds numbers The
prehminary design study for this faciity wall prowide sufficient
information to begin detailed logic and hardware design as well
as to determine cost. performance, and reltability
W78-70035 505-06-13
Langley Research Center, Langley Station, Va
COMPUTATIONAL AERODYNAMICS
P J Bobbitt 804-827-2627
{505-06-23, 505-06-53)

The purpose of this research 1s to develop the capability for
calculating complete aerodynamic charactenstics of given complex
aireraft shapes and for defining new aircraft shapes aerodynamical-
Iy optimized by numerical methods for various mission scenartos
to a degree that preliminary aerodynamic concepts can be
developed, evaluated and screened with reduced test time and
cost Analytical and numerical procedures will be developed for
the prediction of flow fields, pressure distnbutions, aercdynamic
characteristics, skin fiction and heat transfer for inviscid, viscous
and coupled iwviscid-wiscous flows with attached and separated
boundary layers, detached lge side flows with vortex formation
and other interactions Both linear and nonhnear, exact and
approximate flow equations will be appled as approprrate.
Mathematical techmgques required typically depend on the
problem. however. finite-element. finite-difference relaxation.
time-asymptotic, charactetistics and integral methods are the most
commonly used for selving nonlmear problems Linear problems
will generally be solved by the distribution of varous types of
singularities whose strengths are determined by the solution of
a matrix equation Several viscous and inviscid problems requiring
large computer storage andfor time will be programmed for the
STAR with particular emphasis on efficient explicit solution
algorithms Research on fnviscid-flow methods will concentrate
on subsonic and transonic flows while viscous techmgues will
also involve supersaonic flows.
W78-70036 505-06-21
Ames Research Center, Moffett Field, Calif
TURBULENCE AND MODELLING
Leonard Roberts 415-965-6116
(505-06-41; 505-06-31; 505-06-51}

The objective 15 to conduct analytical and expenmental
investigations inte cornplex turbulent flow fields. Three specific
tasks are considered {1} aerodynarmics of turbulent flows
interacting’ with shock waves. highly curved bodres and general
three dimensional surfaces, {2) the interaction of electromagnetic
waves and complex turbulent flow fields, and (3) the reduction
of aerodynamic noise on short-haul aircraft. In the stedy of
nteracting turbulent fow fields, the emphasis 15 placed on
abtaining detailed. accurate expenimental data that may be used



to mathematically model the turbulence structure for use n
andlyucal prediction technigues. The electromagnetic wave/
turbulence interaction study consists of both theoretical and
experimental efforts aimed at predicting the distortions of visible
and near infrared radiation, and wncludes the use of advanced
aerodynamic instrumentation on a full-scale flight test to observe
turbulence at actual flight conditions Special emphasis on airframe
noise reductton is being placed on flap noise, since this high-Nift
device 15 parameunt for short-field performance. and on bluff-body
components such as landing gear struts and wheels. A parallel
theoretical effort for the prediction of noise generated by flaps
and landing-gear components.is also underway

W78-70037

Langley Research Center, Langley Station, Va.
DRAG REDUCTION

D M Bushnell 804.827-4546

{505-06-13; 505-06-43, 505-06-53}

Thus RTOP nwolves research to significantly improve our ability
to predict and control the hehawor of general turbulent shear
flows including boundary layers, free shear layers and recirculating/
vortex flows It includes theoretical and experimental research 15
needed to {1} reduce turbulent skin friction drag. {2) identify
sources of and minimize arframe noise, (3) control stream
disturbances in supersonic/ hypersonic tunnels, and {4} improve
understanding of physics/structure of turbulent shear flows and
turbulence madehng for computational flid dynamics Drag
reduction research mnvestipates moving/compliant walls, fixed
transverse and longitudmal surface waves particle and slot
injection. primanly for eventual CTOL transport appleation
Airframe aerodynamic noise effort determines acoustic charactens-
ncs of turbulent flows generated by components such as slats,
landing gear, wheel wells and flaps. and investigates nouse
reduction methods for these flows and their interachions Free
stream turbulence research develops laminar flow nozzles and
noise shields to wmprove valdity of wind tunnel measurements.
especially for data where transition and flow separation are
present. Detalled expenments, using hot wires and LV/Raman
systems, provide data for development and validation of turbulence
closure models m three-dimensional boundary layers, three
dimensional free mixing and corner/recircutating/vortex flows

505-06-23

W73-70038 *

Ames Research Center, Moffett Field, Cahf.
AIRFOIL AND WIND DEVELOPMENT
Leonard Roberts 415.965-6265
{508-02-21; 505-06-51)

The objective of this RTOP is to develop analytical, numerical
and expenmental procedures to assist in the design of advanced
airfolls and rotors A key efement of this program consists of a
research project into the unsteady aerodynamics of prtching and
plunging aitiolls i subsonic and transonic flows Research is
underway on wind tunnel wall effects in unsteady flow, unsteady
flow visualization and unsteady flow field measurements as well
as conventional unsteady pressure measurements. Computer codes
are under development for predicting steady and unsteady flows
about awfoil sections and complete wings Coordinated theoretical
and experitmental studres will be made to develop methods for
the analysis and optimization of multi-element airfoils and wIngs.
Emphasis will be placed on configuration optimizations for
maximum hft, improved multielement alrfoil drag analysis, and
the analysis of three dimensional flows over finite wings with
high lift devices

505-056-31

W78-70039
Langlay Research Center, Langley Station, Va
ANALYSIS AND DESIGN
P. K Pierpont 804-827-4517

The Advanced Technolagy Airdol-Research [ATAR) Program
is to provide analytical methods and computer codes coupled
with experimental procedures and test facilittes for the design
and development of airfoils and afoil systems in both steady
and nonsteady flows and to employ these tocls to design, develop,
and evaluate new aidoils, wing profiles. and blade sections to
extend and demonstrate the technology needed for all types of
aircraft These include both fixed- and rotary-wing aircraft and

505-06-33
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range from large comrnercial passenger and cargo transports
and transonic mitary awrcraft, then down in speed through
buginess and recreational awcraft, and finally down in size to
mimature remote piloted vehicles The program includes: {1) the
application of both precise theoretical as well as rapid engineering
analysis and optimal design metheds te dewvise practical
computational aerodynamic codes which can account for most
aerodynaric phenomena, {2} the development of experimental
test facilies and techmiques which can provide high quality
experimental data over the entire necessary range of aerodynamic
paramaters, [3) the establishment and demonstration of advanced
airfoil design criteria for vanous aircraft types. (4} the application
of the new aitfoll design critena for various amwcraft types, and
{5) the application of the new airfoil technology by focusing on
supplying the needs of the user, the aircraft designer

W78-70040 505-06-34
Hugh L Dryden Flight Research Center. Edwards. Calif
AERODYNAMIC FLIGHT EXPERIMENTS
T. G Ayers B805-258-3311

The objective of this RTOP 1s to conduct a iight expenment
to define the transition Reynolds number for a precision fabrcated
and instrumented ten-degree included angle cone previously tested
n 22 major wind tunnels The cotrelation between boundary-layer
transition Reynolds numbers in wind tunnels and free-flight through
the atmosphere has been a long-sought and elusive goal. Smce
laminar/turbulent transition 15 influenced by free-stream flow
disturbances. quanttatwve information on this effect can have
great value for improved scaling of Reynolds-number-sensitive
data in wind tunnels to the flight case. Wind tunnel environmental
discrepancies cannot be fully assessed without having for
reference the interference-free values obtainable from fiight
research The ten-degree transition cone flight expenment will
provide the flight reference data

W78-70041
Ames Research Center, Moffett Field, Cali.
AERODYNAMIC TEST METHODS AND INSTRUMENTA-
TION
R H Petersen 415-965-5850

The general objective of this research 15 to develop by FY-80,
the technology for increased ground-based aercdynamic exper-
mental research capability required to improve prediction of
performance and flight characteristics of conceptual or new arrcraft
designs and the exploration of advanced aerodynamic concepts
Tunnel wall constraints, flow quality and means for simulating
higher Reynolds number flows will be nvestigated analytically
and expernmentally to improve the quality of test results To
improve the state-of-the-art in non-intruswve measurement
capabihity. advanced laser velocimetric and holographic instrumen-
tation systems will be developed to obtain fundamental fluid
mechame measurements such as mean velocities, turbulence
intensities, and Reynolds stress components Infrared camera
technology will be explored as a means of locating shockwaves
and regions of separation on wind tunnel models

505-06-41

W78-70042
Langley Research Center, Langley Station. Va
TRANSONIC TEST TECHNIQUES AND INSTRUMENTA-
TICN
E C Polhamus 804-827-3711

The techmcal objective 1s to prowide the technology for
improved wind-tunnel test capability for experimental prediction
of performance and fight characteristics of conceptual or new
aircraft designs and basic aerodynamic research n the critical
high subsonic and transonic speed regimes In house, contract
and grant research, both analytical and expenmental, will be
utihzed to {1) advance cryogeme wind-tunnel technology in the
areas of test techniques, operating envelopes, and operating
techniques to assure efficient and maximum ublization of the
umgue research capabilities, {2) prowide the technigues for a
quantiative-assessment of wall interference and for its minimiza-
tion by combined data corrections and advanced wall test section
designs. {3) develop the technology needed for the design of
superconducting magnetic suspension and balance systems, in
the size range from 03 to 10 meter, for support interference

505-06-43
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free testing including high angle of attack dynamics, (4] perform
research required to assess and 1mprove the flow quabty in
transonic wind tunnels and perform design analysis to assure
sound design of eryogemic tunnels, {5} develop design criteria
for models to be tested under high pressure and cryogenic
conditfons. and (B6) develop instrumentation and measuring
techniques for a.wide range of aerodynamic testing requirements

wW78-70043

Ames Research Center, Moffett Field, Calif
WING BODY AERODYNAMICS

R H Petersen 415-965-5858
{505-06-21; 505-06-61. 516-50-11)

The objective of this research 15 to expand the agrodyname
technology base and prowide a basic understanding of the
aerodynamic flow fields about complete wing-bady-tall configura-
tions as well as indwidual components throughout the anticipated
range of angle of attack and fhight speeds To provide a structure
for using various theoretical techniques and analyzing expenmen-
tal results, a research program entitled Comprehensive Aerody-
namics Prediction for Airgraft (CAPAIR} is being developed This
program integrates the input and output functions using graphical
displays with a data base and executive system that permits a
great deal of flexibility in assessing the available analytical tools
and expenmental data Integral to thie is the development of
advanced computational and expemnmental methods Primary
among the theoretical methods s the development of a transonic
wind-body tall code using the full potential equations, and the
development of an advanced linear panel code applicable to
both subsonic and supersonic flow In additon, methods will be
developed to combine various analytical techniques to numerically
optimize wing geometries accounting for wviscous effects. To
demonstrate the feasibihty of integrating theoretical and expen-
mental techniques to provide a more comprehensive prediction
of aerodynamic characteristics, a fundamental integration program
will be conducted

505-06-51

Wz78-70044
Langley Research Center, Langley Station, Va.
ADVANCED FLIGHT DYNAMICS RESEARCH
E C Polhamues 804-827-3711

The technical objective 15 to wncrease the aerodynamic
technology base for design of wings, wing/bodies and generalized
aircraft configurations through the generation and apphcation of
an expanded experimental data base and the development and
evaluation of improved theoretical and empirical design and
analysis methods The expansion of the expenmental data base
will be aceomphshed through parametric wind tunnel tests, guided
by theoretical analysis, with emphasis on favorable intetference
of multiple Wifting surfaces, interacting vortex flows and vortex
Iift optimization, ivestigation of elastically tallored swept forward
wings. vanous types of nonplanar configurations, and application
of vanable geometry concepts The two dimensional body cross
flow data ‘base will also be expanded by extension to full scale
Reynolds number and high Mach number The improved theoretical
capability will be accomphished by the development of asrodynamig
design methods capable of defining configuration shapes required
to optimize specified aerodynamic charactenstics for ejther
attached flow or vortex flow concepts and methads of predicting
the complete surface aerodynamic load distribution, with
particular emphasts on the eritical aerodynamic and structural
design conditions involving edge separation induced vortex flows,
and aerotheory medules compatible with computer aided design
methods such as PICASSO will be developed

505-06-53

wW78-70045 505-06-54
Hugh L Dryden Fhight Research Center, Edwards, Calsf
WING-BODY AERODYNAMICS
T G Ayers B805-258-3311

The objective of this RTOP 1s to provide a continuing research
and development effort nto the problems associated with the
fundamental understanding of fluid and fhght mechanics with
special emphasis on the relationshep to large-scale vehicles
operating in a real world environment free of interference effects
These efforts include expenmental aerodynamic studies to improve
our ability to predict the efficilency of vehicles moving through

the atmosphere. and to define the effects of Reynolds number,
surface condition, excrescences, and local and freestream flow
conditions on lifting surfaces and complete configurations. Also
included will be investigations in support of or verificatton of
wind tunnel studies. Experimental research pertalning to lamnar
and turbulent boundary layer phenomena and on the separation
charactenstics of turbulent flow over afterbocies will also be
conducted as will analytical studies appropriate to support the
fluid mechanics disciplines.
W78-70046 505-06-61
Ames Research Center, Moffett Field, Calif

FLIGHT DYNAMICS

R. H. Petersen 415-965-5861

{505-06-51}

The objective of this RTOP 1s to provide a basic understanding
of the aerodynamic and flight dynamic characteristics of highly
maneuverable aircraft through the development and utlization
of improved wind tunnel measurement techniques, including both
static and dynamic methods. Ultimately, through apphcation of
mmproved methods of testing and application of the test results
mcluding better simulations resulting from improved aerodynamic
mathematical models, new criteria can be estabhshed for designing
vehicles capable of performing controlled maneuvers over an
expanded angle-of-attack envelope Investigations are in progress
1o evaluate varnious expenmental methods for determining dynamic
characteristics of afreraft, and experimental capabilities are being
upgraded for testing at high angles of attack and-high Reynolds
numbers, both for static and dynamic characteristics Dynamic
apparatus are being investgated or constructed to evaluate
aerodynamic coefficients which are pertinent to all phases of
migh-maneuver flight from controlled motions to fully developed
SpINS.
W78-70047 505-06-63
Larngley Research Center, Langley Station Va
FLIGHT DYNAMICS
Jd R Chambers 804-827-2184

The broad objective is to develop a better understanding of
basic phenomena, improved analytical and expenmental tech-
niques, and new concepis related to dynamic and handling quality
charactenstics of aurcraft in all fight_reqimes Specifically, the
effort is directed at: (1} analytical techmques for extracting stability
and control parameters from fhight tests, {2) theoretical and
expenmental studies to determine stall/spm behavior, for
establishing fundamental aerodynamic phenomena and for
achieving spin resistance (3) approaches for analysis of hand-
hing qualities for achieving specified aireraft response The approach
mcludes static and dynamic wind-tunnel foree tests, dynamic
madel fight tests, piloted simulator studies, and theoretical
analyses

W78:70048 505-06-64
Hugh L Dryden Flight Research Center, Edwards, Calf
FLIGHT DYNAMICS
E E Koardes 806-258-3311

The overall objective of this effort 15 to develop a better
understanding of the basic phenomena, improved analytical and
experimental techmques, and new concepts related to dynamics
and handhing quality characteristics of arcraft in all flight regimes
Studies will be conducted to develop analytical techmques for
determining stability and contrel derivatives from flight data and
to develop new techmques for evaluating handling-quahties and
for achieving deswed awcraft responses Analytical studies,
computer algorithm development and programming, and flight
tests will be performed' both in-house and under contract and
grants to meet these objectives, will be made Improved techniques
for estimating the unknown parameters of the math model and
for improving the identifiability of the systems will be studied
on flight test data The stochastic control based on the estumates
will then be tested in fiight to assess the improvement of the
systems Also the range of command responses of augmented
vehicles that opttmizes pilot-vehicle performance for a specific
ruission or task within a mission will be investigated Emphasis
will be on criteria for command response that 15 meanngful to
systems designers.



W78-70049
Ames Research Center, Moffett Field, Calif.
APPLICATION OF GUIDANCE AND NAVIGATION THEORY
TO GPERATIONS OF FUTURE SHORT-HAUL AIRCRAFT
C T. Snyder 415-965-5450

The objective of this research 1s to extend and apply modern
guidance and navigation theory to opumize future short-haul
aircraft operations in a mgh-density air traffic.environment Two
major efforts support this objective The first is to dewvelop
methodology and onboard computer algorithms for rapidly
synthesizing and flying along time constramned or 4D trajectones
which mimmrze fuel use, direct operating costs, or noise
Techmques from optimal centrol and estimation theory will be
apphed to develop automatic and computer-aided guidance logic
to fly the aircraft along these trajectones in uncertain wind and
temperature profiles. The most promising of the techmgues
obtained in the analyses will be incorporated in the design of a
complete system to be evaluated in piloted simulations and flight
tests onboard STOL, VTOL, and rotorcraft vehicles The second
major-effort 15 concerned with investigating, jomntly with the FAA,
40D guidance concepts to optimize capacity and aggregate fuel
efficlancy of the future air traffic control system The Ames Air
Traffic Control Simulation Facility. along with several piloted
simulators, will be used to evaluate such concepts in simulated
short-haul arr traffic

505-07-11

W78-70050 -

Langley Research Center, Langley Station, Va
DIGITAL OPERATIONS TECHNOLOGY

H. J. E Red, Jr. 804-827-3551
{512-52-03)

Development of advanced systems such as NAVSTAR/GPS,
coupled.with the rapid advances in electronics and RF technology
can have tremendous 1mpact on future aircraft and ATC aperations
Work done under-this RTOP will, in conjunction with FAA and
DOD. identify potential candidate concepts for such future systems,
develop the technology required for, and perform. proof-of-concept
experiments to develop the data base required. for future aircraft
and ATC system planmng The technology will also be developed
for special applications such as multi-purpose radars for weather
and turbulence detection and weather penetrating mapping
functiens Studies will be performed to define user-class
requirements for GPS eguipment, and to 'develop low-cost
technology for implementation of L-band spread-spectrum user
eguipment Expenments will be performed-to validate user-class
capabilities, and to develop dual-fal-operational redundancy
techmques which will be required in future systems. Digital data
link technology willi be extended to use with the GPS system.
and combined expenments run in conjunction with FAA

505-07-13

W78-700561
Wallops Station., Wallops Istand, Va
DIGITAL OPERATIONS FOR GENERAL AVIATION
Loyd C Parker 804-824-3411

The objective is to demonstrate systems feasibility of utilizing
advanced low cost digital systems technology to provide {1}
automatic volce airport advisory nformatton at uncontrolled
airports of weather conditions, active runway and existing
hazardous conditions for VFR & IFR traffic, (2} automatic voice
air traffic and mid-air collision advisones to traffic at uncontrolled
arrports using standard NAV-COM frequencies without transponder
requirement, {3} a2 solid-state general aviation crash recorder
having cntical accident investigation parameters retamned in
non-volatile storage: and (4) an advanced general aviation pilot
training system for single and twin engine aircraft which prowides
inflight simulation and evaluation of piloting procedures for private,
commerctal, multiengine and instrument training. Approach
includes studies of systems concepts, systems definition,
engmmeenng model development, evaluation and demonstration
of technology improvements achieved

505-07-18

W78-70052

Ames Research Center, Moffett Field, Calif
COCKPIT AVIONICS: AUTOMATED V/STOL AVIONICS
C T Snyder 415-965-5444

{605-07-31)

505-07-21

OFFIGE OF AERONAUTIGS AND SPACE TECHNOLOGY

The objective of this program 1s to develop and assess
wformation/display concepts for use with integrated {light
control/awonics systems for V/STOL arcraft. Display concept
will be defined, developed, and assessed through in-house and
contract studies to provide display information required with
integrated flight control/avionics concepts developed under RTOP
505-07-31

W78-70053

Langley Research Center, Langley Station, Va
COCKPIT AVIONICS TECHNOLOGY

J J Hatfield 804-827-3551

{505-07-33, 513-52-03, 512-52-03)

This effort 1s directed toward developing advanced technology,
for aircraft control/display interface and toward developing
advanced sensing technigues for laboratory use The first area
focuses on display media development such as plasma, electro-
chromic and lhquid crystal panels The applcation of
microcireuit/ mrcroprocessor technology will be assessed and
incorporated In these experimental designs as appropriate to
determine the impact on processor load, characteristics and final
media performance The second area is dwected to developing
advanced sensing techniques for aercnautical research. Particular
emphasis will be placed en non-intrusive gas flow field measure-
ment for application to wind tunnel aerodynamics and fluid physics
to elimminate measurement errors and interference effects. In
addition new and improved ultrascnic non-destructive evaluation
techniques are under developrment, these include engmne wear
monitors, stress measurement for threaded fasteners and analytical
measurement techniques for composite matenals

505-07-23

W78-70054

Ames Research Center, Moffett Field, Cahf
INTEGRATED CONTROL FOR STOL. VTOL AND ROTOR-
CRAFT

C T Snyder 415-965-5587

[513-50-11)

Advanced technology will be developed to provide effective
integration of airfframe, propulsion, and subsystem control functions
to enhance the efficiency, economics, and safety of future short
haul aircraft A study of digital full flight envelope autopiiot (FFEAP)
will be completed 1n flight on the Augmentor Wing Jet STOL
Research Aurcraft. This system uses corrective closed loop control
sequences to follow and regulate air traffic control commands.
Studies of integrated control will continue with the total automatic
flight control system {FAFCOS) which adds to the FFEAP provision
for inputs by the pilot, stabllity and control augmentation, and
active controls This system will be first apphed to helicopters,
and then to all flight modes of ult rotor aircraft Integrated control
will require advanced concepts for design, integration, and
venficatton of complex software A program will be inntiated
with the goal of transforming operational requirements into
specifications for the total awvionics system and of .-assessing
cost/benefit/ configuration trade-offs in the application of
integrated systems to short-haul aircraft Unwersity grants will
be pursued to examine questions associated with exploiting
functional redundancy to enhance the relhiable operation’ of flight
systems

505-07-31

W78-70055 505-07-34
Hugh L. Bryden-Flight Research Center. Edwards, Calf
ANALYTICAL REDUNDANCY MANAGEMENT FOR FLIGHT
CONTROL SYSTEMS

C R. Jamwis 805-258-3311

(612-51-04)

The objective 15 to study and develop cost effective methods
for implementing advanced, rehable flight control systems that
will permit greater operational capabiity and increased perform-
ance of future aircraft Initial emphasis will be toward developing
an analytical redundancy management algonthm for sensor fault
detection using software techniques to minimize hardware
requirements in redundant fly-by-wire system applications The
concept will be developed for and flight tested using the F-8
DFBW research aircraft
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W78-70056 505-08-14
Hugh L. Bryden Flight Research Center, Edwards, Calf.
KNOWLEDGE OF HIGH ALTITUDE ATMOSFPHERIC
PROCESSES
E. E Kordes 805-258-3311

The objective of this work I1s to measure and mathematically
model envirenmental and behawvioral characteristics of the
atmosphere required for improved understanding of supenor
aircraft design and more efficient operations. Data from in-
strumented aircraft flight tests will be used to update models of
turbulence and provide basis for definition of atmospherc
conditions 1 which turbulence, temperature transients, pressure
altimetry problems and excessive wind shear occur Development
and acquisition of sensors needed to measure atmosphernic
phenomena are also ncluded in this effort The math modeling
and analysis of associated meteorclogical conditions will be studied
both in-house and on gontracts or grants Results of this work
will be applicable to aircraft system design and flight test activities
and to fght operations, routing and scheduling
W78-700567 505-08-18
Wallops Station, Wallops Island, Va
KNOWLEDGE OF ATMOSPHERE - ADVANCED MEASURE-
MENT TECHNIQUES
R E Carr BD4-824-3411

The objective 15 to develop advanced measuring techmques,
to measure, and mathemaiically model varying atmosphenc wind
conditions associated with the air-sea wnterface. varrous surface
roughness and low-level atmospheric turbulence. Data for model
development are being collected from 0-250 feet at 50 foot
ntervals using 3 dimensional anemometers having wind response
frequencies to 100 Hz Empirical statistics denved under various
atmospheric conditions are being analyzed for comelation with
existing theory and development of new theory and modeling
parameters
wW78-70058 505-08-18
Marshall Space Flight Center, Huntsville, Ala.
KNOWLEDGE OF ATMOSPHERIC PROCESSES
D W Camp 205-453-2087
. The objectives are {1} to define, model, and simulate the
wind and turbulence environments for awcraft accident invesuga-
tion; {2) the definitton and investigation of severe environments
relative to the identification of awrcraft operating hazards, (3)
the development of techrmiques and procedures whereby the
knowledge of the natural environment can be better utilized for
the safe operation of aeronautical systems, and (4} research
relative to the need for new and/or improved meteorological
mstrumentation for use i enhancing the safe aperation of
aeronautical systems To accomplish the objectives, the following
four-prong approach i to be used (1) the development of
models of atmospberic boundary layer flow properties: {2 the
development of probabilistic models of turbulence and the
conditions which lead to turbulence: (3) performing znalytical
and laboratory tasks relatve to the life cycle of fog, and (4) the
development and/or modification of meteorological instruments
as needed to meet the reguirements of the first three parts of
the approach To accompltsh the above objectives, the following
tasks are to be performed (1) induced wind environments and
the correlation of lateral and longitudinal gusts and their effect
on aeronautical systems, (2) natural environment reconstruction
for accident and operating hazard investigation: {3} definition-of
free atmosphere perturbation, tusbulence studies, and thunder-
storm nvestigation; {4) fog modification model development {5}
development of new {or modification of) meteorological instrumen-
tation needed for use relative to the safe operation of aeronautical
systems; and {6) hypersomc vehicle design criteria
W78-70059 505-08-21
Ames Research Center, Moffett Field, Cahf
AVIATION SAFETY OPERATING PROBLEMS AND SURVIV-
ABILITY MATERIALS, NTSB ASSISTANCE
Leonard ‘Roberts 415-965-8567
{505-01-31, 510-56-01, 505-09-03, 505-08-01)

The objective of this RTOP is to improve aviation safety by
mncreasing the understanding of the causes of acodemts, by

10

developing materials and piloting techniques for avording
accidents, and by increasing the probability of survival of accidents
when they occur The approach to operations studies will include
developing new techniques for sensing and displaying wind shear.
Addrtionally, as part of a joint NASA/FAA program, simulator
investigations will be coanducted on the effectiveness of integrated
head-up displays (HUD} on reducing hazards associated with
wind shear and low visibihty in the landing approach The fire
hazards program pertains to the exploration of fire-hardened
concepts for cwil awrcraft cabin materials systems such as
lavatories. galleys, cargo compartments, and awrcraft interior
passenger compartments n order 1o enhance human survivability
i aircraft in-flight, ramp, and post-crash fires The technology
base for fire safe arcraft systems will be developed utihzing the
autputs of the R&T programs on fire-resistant matenals and fire
control systems Laboratory and sub-scale tests will be conducted
to assess the flammability, smoke and other properties of
state-of-the-art and .advanced cabin maienals which have a
potential for increasing the fire-hardeming of arcraft Post-accident
analysis is a cooperative program with the National Transportation
Safety Board, Bureau of Aviation Safety {(NTSB-BAS) The
general objectives are to develop wmproved data processing
techniques for analyzing aircraft acaident recordings In addition,
the effects of solid fire extinguishments on engine nacelle fires
will be assessed and the flammability characteristics of hydrau-
Ite fluds will he evaluated
VW78-70060 505-08-22
Lewis Research Center, Cleveland, Ghio.
AIRCRAFT PROPULSION SYSTEMS SAFETY TECHNOL-
oGY
J W. Gregory 216-433-4000

The purpose of this research 5 to provide a broad base of
safety orfented technoloay for identifying, defining and dealing
with hazards associated with aeronautical propulsion systems,
establish criteria for systems design and operating techniques
leading to reduction inv accidents, loss of Ife and injuries. and
loss of equipment: support and perform research and technology
activities that lead to solutions of problems impacting on aviation
safety with particular emphasis on propulsion systems, and
coordinate activity results with the FAA, NTSB, DOD, other
interested government agencies and the aviation community
Specific areas of current activitias include  rotar burst protection,
general aviation engine tolerance to substtute fuels, arcraft fire
technology, and measurement 6f ozone cencentrations in aircraft
ntenors
W78-70061 £05-08-23
Langley Research Center, Langley Station, Va
AVIATION SAFETY TECHNOLOGY - FLIGHT SAFETY
A W Hall 804-827-3274

A technology base will be devaloped which can be used to
reduce the number of aviation accident opportunities and to
mimimize the fatalities and damage resulfting from accidents This
will be accomphshed by programs aimed at providing a data
base for continued knowledge of the usage of various types of
general aviation and transport aircraft relative to their original
design criteria Research on equpment and systems will be
undertaken to improve the accuracy and relability of oper-
ationa! information relative to wisibility and meteorological
phenomena. Research will also be conducted to provide improved
protection of the aircraft and its systems from hazards such as
lightming, turbulence, and wind shear.
W78-70062 505-08-25
Jet Propulston Lab, Calf Inst of Tech, Pasadena
AYIATION SAFETY TECHNOLOGY - APPLIED FLUID
MECHARNICS
W E Bachman 213-354-4420

The overall objective of this effort 15 directed toward improving
arcraft safety The studies wnclude those aspects of safety
assoctated with  {1) the reduction of fire hazard by modification
of the fuel and by the development of analytical methods for
predicting thermochemical behavior of the: polymers n a fire
environment, (2) the development of an enclosure fire modeling
methodology for the prediction of awcraft fire characteristics and



the associated dynamic response of materials in an acoidental
fire environment, and {3} the marking of tralling vortices generated
by large arcraft with emphasis placed on injection of nonpolluting
aerosel into the vortex to identify its lacation.

W78-70063
Lyndon B Johnson Space Center, Houston Tex
AVIATION SAFETY R&T - FIRE TECHNOLOGY
R W Bricker 713-483-3166

The effort defined in this RTOP consists of a contnuation
of fire resistant materials development work onginaily started in
FY-75 and continued into FY-77 It also prowides for the additional
tasks of developing polyimide molding compounds, adhesive,
potting, and edging compounds, flexible coated fabrics, thermal
acoustical insulation, and fibers for textiles

505-08-27

W78-70084
Ames Research Center, Moffett Field, Cahf.
AIRCRAFT SYSTEMS OPERATIONAL SAFETY AND
EFFICIENCY IMPROVEMENT
S. R Ricatielle 415-965-5986

The objective of this RTOP 15 to improve awcraft safety and
efficiency through the use of advanced materials in arcraft tires
This involves the evaluation of new tire formulations having wear
charactenstics supenor to state-of-the-art tires The wear
charactenstics of the new formulated tires will be compared to
the state-of-the-art formulations in actual flight testing by
commercial arhnes and compared to the hmited ilight test
evaluation accomplished through the FAA. The evaluation sample
for this test comprises a fifty (60) tire set. In additton to the
tire tests being conducted by the airlines, tire tests will be
conducted at the Langley Research Center to establish relatronship
between runway surface conditions and tire composition Another
area to be mnvestigated 1s that of tire tread and side wall flaws
resultsng from use and manufactunng procedures The method
to be considered to determine flaws will be holography which
is nondestructive and could represent a possible qualty control
procedure for all tires used on aircraft

505-08-31

W78-70065
Langley Research Center, Langley Station, Va
AIRCRAFT LANDING SYSTEMS EFFICIENCY IMPROVE-
MENTS
J L McCarty 804-827-2796
The specific objective 1s to examine new concepts and
techmiques in aircraft systems in order to determine thewr potential
to reduce both cperational complexities and costs with a view
toward use of the improved systems by air carners Aircraft
operattons on prepared runways under adverse weather conditions
and on certain unprepared surfaces present requirements of
braking and steering systems., tires. and the runway that are
vital to aireraft safety and passenger comfort The objectives of
programs covered by this RTOP are: (1) to improve the
performance of braking systems, {2) to improve the wet
performance and lifetime of pneumatic tues, (3} to develop new
landing gear systems that would permit operattons on unprepared
fields, in¢luding water, and permit contimuous use of pnme runways
for all-weather operations, {4} to evaluate tire-carnering behavior
with and without braking such that high-speed turnoffs can be
designed to increase the flow of traffic at congested airports,
and (B) to relate the character of the runway surface to aircraft
- braking and steering performance. Research to meet these
objectives will employ full-seale aircraft. landing gear systems
and subsystems, and scaled pneumatic tres The test facilities
will consist of the Landing Leads Track, airport runways, including
the landing research runway at Wallops Fhght Center, ground
test vehicles. flight-type arcraft simulators, and varous laboratory
equipment,

505-08-33

W78-70066
Ames Research Center, Moffett Field, Calif.
ACCEPTANCE OF AIRCRAFT GPERATIQNS - TECHNOLOGY
ASSESSMENT
H P Klein 415-965-5094

The objective of this program s to develop an understanding
of the social and psycholegical effects of large scale technological

505-09-11

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

nnovations, as exemplified by awr transportatton systems, and to
attempt to model such effects so as to impact the design of
these systems Studies of both the short and long term social
impacts {including psychological, political, enwvironmental, and
economic) of air transportation as an element of the total
transportation system will be continued Field studies of existing
systerns such as the Dallas-Fort Worth Regional Awrport and
other regional airperts will be conducted as needed to meet the
cbjective. Supperting wark developing theory and methodelogy
for assessing community acceptance of aircraft operations and
social and psychological impact of related technologies will be
conducted

W78-70067
Langley Research Center, Langley Station, Va
HUMAN RESPONSE TO NOISE
D G Stephens 804-827-3561

The objective of this research 15 to define and quantify
stimulus, environmental, and human factors responsible for
affecting indvidual and commumity response to aircraft noise
and operattons Research studies will include laboratory tests to
subjectively evaluate the properties of aircraft-generated noise
that are responsible for causing tndividual annovance and field
surveys to study the broader problems of community acceptabulity
including psychological and sociclogical factors. The laboratory
program 15 aimed at developing enteria for evaluating the noise
from single arcraft events as well as evaluating the response to
ionger term multiple aircraft exposures Subjects will experience
the recorded noise of aircraft or the synthesized noise of future
systems under simulated indoor and/ or outdaor conditions Varous
psychophysical measures such as annoyance and speech
interference will be used by the subjects to judge or rate the
noise. The resulting single event dose-response relationships will
be directly apphcable to the engineerng assessment of source
noise modifications and to aircraft certification procedures whereas
the multi-event resuits will be apphcable to the evaluation of
a:rcraft/alrport operations The community acceptance studies
are directed toward the develcpment of a predictive model of
community acceptance which includes, in addition to the details
of each noise exposure, other physical and psychological
characteristics such as the ambient noise level, the frequency of
events, the time of day/night, and commumity attitudes The
model will be formulated such that i1t can be used to assess
the noise abatenent resulwg from AJC modifications, A/C
operations, and land use strategies

505-09-13

W78-70068
Langley Research Center, Langley Station, Va
AIRCRAFT INTERIOR NOISE REDUCTION
D. G. Stephens 804-827-3561

The objective of this research is to prowide design guidelnes
for reduchion of aircraft interior noise by attenuation of noise
and wibration transmitted via air and structural paths The design
crnteria are to be based on consideration of human response.
Intenor noise research will concentrate on improved noise control
for awrcraft including STOL, helicopter, general aviation and
turboprop atrcraft where levels are particularly high The technology
base will include results from studies being conducted with STOL
{AMST} vehicles. helicopters. and general awation aircraft to
identify noise sourcefpath relationships The development of
structural noise transmission prediction methods is fundamental
to this pragram and includes. the defimtion of the near-figld-noise
inputs t terms of spatial distnbution, frequency content, and
correlations, the response of structural panels indindually and
In combination, and the coupling of the structural models with
the intenior cavity modes over a range of forward speed, curvature,
and pressurization, The results will be included in a prediction
program capable of minimizing the intenor noise within the
practical constrants of cost, weight, and operatigns Finally,
acceptable levels (cnteria) of interior noise will be estabhshed
for the safety and cornfort of crew and passengers. Safety
considerations will include speech intelhgibility and auditory effects
whereas the comfort studies will emphasize passenger acceptabil-
iy and speech mterference

505-09-23

1"



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

W7B-70069

Ames Research Center. Moffett Field, Calf
FLIGHT MANAGEMENT SYSTEMS

H P. Klen 415-965-5094

(6158-51-11, 505-08-21)

This program will investigate flight management and
crew/system interaction mechanisms and requirements far current
and advanced awcraft Specific objectives are to develop (1)
procedures for the measurement and assessment of aircrew
performance for ¢urrént and future systems under varied conditions
of automation, ground authonity, traffic complexity and environ-
mental conditions: [2) new technology and methodology for
training, and {3} principles of optimal crew utihzatton The research
will include exploration of {1) new technology for wmproved
current and future man-system information nterfaces such as
navtgation charts, operating manuals, warning and status
annunciater systems, pilot mput systems, head-up displays, and
panel displays, and {2) the fundamental characteristics of human
cognitive and decision-making behavior and their relationships
to pilot performance To accomplish these objectives, manned
full-mussion and part-task simulattons will be conducted to evaluate
performance and workload measurement methodology and aircrew
perception and decision-making functions in a vanety of tasks
and mission scenanos These in-house studies, in conjunction
with those supported by University Grants, will be used to develop
principles of optimal crew utikzation and to evaluate training
effectiveness Collaberative studies with the FAA, Industry and
the Military will be pursued to evaluate specific subsystems such
as speech synthesis and recognition systems, head-up displays
and crew procedures

505-08-31

W78-70070

Langley Research Center, Langley Station, Va
FLIGHT MANAGEMENT

M. C Kurbjun B804-827-2282

{513-52-03)

The objectives of this effort are to define crew responsibilities
and mteractions, flight procedures and control and display
requirements for the future civil ar transportation system of the
1980-1990's These tasks will be accomplished by taking the
following approach (1} continue to develop tools and techniques
that wilt define the crew responsibilibes and interactions, and
measure ther workload, {2) apply these tools and techmiques to
assess current and contemnplated flight systems, and (3} develop
analytical techruques that will assess advanced system require-
ments and human operatton, and define cockpit displays and
controls needed for a satisfactory fight management system.
This concerted effort should result i improving the safety and
efficiency of advanced transport systems and will require research
n hardware, software, and human elements to systematically
carry out the pragram objectives

505-09-33

wW78-70071
Ames Research Center, Moffett Field, Calf.
SIMULATION TECHNOLOGY FOR AERONAUTICS
H. P. Klen 415-865-5094
{606-09-31, B15-51-11)

The general ocbjective of this research and development activity
15 to provide a scientfic and technical base that can be used as
a resource to develop vald, reliable and econonmical simulators
for aeronautical research, development and crew traimng Specific
objectives are {1) to develop advanced hardware and software
concepts for high fidelity ssmulation of vision, motion and aural
systems; {2} t0 evaluate existing and prototype simulator systems
using comprehensive assessment techniques, (3} to develop task
related fidelty criteria for simulators based on a detailed analysis
of human operator requirements and engineering principles, and
{4) to develop -computer systems approprate for simulation of
advanced awcraft These objectives will be accomplished by .
{1} continuing study of advanced perception and performance
with an emphasis on developing task related fidelity cnitena and
associated fidelity measurement technigques, (2} evaluating existing
simulators using both traditional assessment methods and new
methods developed in {1} above. {3} continuing development of
new visual scene technology with an emphasis an reduced visibiity
scenes; (4} continuing development of a flexible high-fidelity sound

505-09-41
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system for recreating aircraft cockprt noise, and (5) studying
improved stmulatton computing techniques and hardware $ystem
concepts
W78-70072 505-09-43
Langley Research Center, Langley Station, Va

APPLICATION OF FLIGHT SIMULATION TECHNOLOGY
Roland L Bowles 804-827-3304

The abjective of this RTOP ts 1o apply simulation technology
to existing fhght simulators to support Langley’s research
programs This RTOP walt cover both in-house and contractural
studies which address current caonstraints in Langley simulator
equpment, in the formulation and vahdation of simulation math
models. and n the hnkage of the hardware/software systems
to previde, in the closed-loop prlot/ ssmulator environment, effective
simulations Principle tasks for FY-78 include studies of simulation
requirements for directional controf on runways, evaluation of
kmesthetic cues for DMS and VYMS, development of improved
real-ttme simulation computing techmiques for the Real-Time
Simulation System, development of mteractive performance
assessment techmques and validation of the man-machine systems
mode! for analysis of ilight simulator engineenng requirements
Results of thus effort will be documented in NASA Technical
Notes and Contractor Reports, and will be apphed to simulations
of interest to Langley Research Center,
W78-70073 505-10-11
Ames.Research Center, Moffett Field. Calf
GENERAL AVIATION AERODYNAMIC PERFORMANCE
TECHNOLOGY
C T Snyder 415-265-5567
{505-06-51)

The objectives of this program are to provide an advanced
technelogy base for the design of future light arcraft that are
safer, more productive, and clearly superior to foreign competition,
including- the development of advanced techniques and design
data on aerodypamic performance, stabilty and gentrol, and
handhing qualities The approach 1s to analyze wind-tunnel and
flight tests of optimized airfoils and wings. to develop techniques
for reducing aerodynamic and engine-cooling drag, to develop
techniques for improving stall/spin charactenstics: to obtain a
data base with which mission-related stability, control and handhing
qualities cntena may be established, and to optimize procedures
for configuration design In order for the results of this research
program to be valid and meaningful. full-scale tests need to be
conducted in the Ames 40- by 80-foot wind tuanel This will
assure the user that scale effects have been thoroughly
mvestigated and that proper generalization can be made to new
designs

W78-70074
Langley Research Center, Langley Station, Va
GENERAL AVIATION AERODYNAMICS AND HANDLING
QUALITIES TECHNOLOGY
A W Hall 804-827-3274

An advanced technology base will be developed to permut
the design of general aviation arcraft that are safer, more
productive, and clearly supenor to foreign competition This
technology includes aerodynamic and propulsive performance;
stability and control, and handling qualties The work will be
accomplished: by computer analysis and techmques; simulator
studies: and wind-tunnel and flight tests of models and full-seale
arcraft The work will involve tests and analysis for {1}
interference and design optimization, {2) drag reduction, {3} engine
coohng drag: {4) improved arfoil design capability, {5} mission
related stability. control and handing qualties cntena, (6)
improved stall/spin characteristics, {7) propeller/nacelle or
fuselage integration: and {8) awplane response to turbulence

505-10-13

W78-70075 505-10-14
Hugh L Dryden Flight Research Center, Edwards, Calf.
GENERAL AVIATION MANEUVERABILITY, SAFETY AND
PERFORMANCE IMPROVEMENT
S. W. Gee B05-258-3311

Experiments and studies are being conducted to identify and
demonstrate optimum levels of perfarmance. stability and control,



and handling qualities for general awiation that can be achieved
through the application of advanced technology The potental
application of the free-wing concept 15 the present center of
effort Both in-house and contracted studies are indicating that
the gust allewiating concept is feasible with significant improve-
ments over conventional designs in ride quality performance,
maneuverability, and safety. A radio-controlled model of the
free-wing concept 1s providing 2 hmited amount of fight data
that tends to venfy the present studies Results of these and
future studies could iead to the development of a manned
free-wing research aircraft

W78-70076
Wallops Station, Wallops Island, Va.
GENERAL AVIATION AIR TRAFFIC FLOW DYNAMICS
Loyd C Parker 804-824-34141

The objective is to collect and analyze general awiation piloting
procedures and aircraft flight dynamics data to define sigrificant
performance and operational parameters during landing approach
and departure from airports A data base has been collected
which 15 compnsed of over 3000 three dimensional radar tracks
of arival and departure flight profiles and the corresponding
environmental conditwons which existed for each fhght Math
models for the analysis and quantitative defintion of pilot and
ancraft performance and piloting procedures have been developed
Math models for analysis of the mid-air cellision hazard in
uncontrolled awspace. simulation of existing ar traffic and for
assessment of new air traffic pattern concepts have also been
defined and prototype models demonstrated Utilizing these
models, pitot procedures will be characterized for various aircraft
type and environments and simulations of vanous uncontrolled
traffic pattern concepts conducted to minimize the mid-air collision
hazard and improve community noise exposure created by present
patterns

505-10-18

W78-70077
Ames Research Center, Moffett Field, Calif
ROTORCRAFT AERODYNAMIC PERFORMANCE, DYNAM-
1CS AND HANDLING QUALITIES
L Roberts 415-965-5066

This RTOP covers research on all aspects of rotor aeromechan-
ics {aerodynamics, dynamic loads and stabihity, performance, and
noise charactenstics) and rotorcraft flight dynamics Theoretical
and expenmental research will be conducted to develop technigues
to design optimum aifolls for rotary wing applications and to
predict thewr dynamic performance. particularly at high subsonic
and transonic speeds The benefits of optimum airfoil sections
upon complete rotor performance will be studied, and methods
for predicting optimum tip shapes based on theoretical and
expenimental results will be developed. The design and fabneation
of an advanced research rotor will be continued This rotor wall
incorporate the latest concepts in rotor airfoils, camber, twist,
ete,, and will he used to evaluate rotor aeromechamics prediction
methods Specific advanced rotor configurations will be tested
i the full scale wind tunnel to verify predicted performance,
and to obtain data on which to base-the design of advanced
rotors  Rotorcraft flight dynamics research walf be directed to
development of flying qualittes and flight control design crtena
for specific mibtary and cwl tasks (for example, low level
operations such as nap-of-the earth{NOE)maneuvers and
pipelne surveillance}. Fixed and moving base piloted simulations
will be used to evaluate task performance Selected results will
be verified with flight expenments using a variable stability
helicopter as an infight simulator Advanced control systems
will be applied to the tilt rotor arcraft

5056-10-21

W7B-70078
Langley Research Center, Langley Station, Va
HELICOPTER AEROELASTICITY, ACOUSTICS AND FLIGHT
DYNAMICS
R. J. Tapscott 804-827-3149

Unrversity grants and contracted studies will be continued
to defing wake geometry and analytical procedures which include
unsteady aerodynamic effects and wake charactenstics n
predicting airlcads, structural response, vehicle dynamics, and
performance In-house experimental studies will be continued to

505-10-23
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better define local flow parameters for improved prediction of
rotor blade airfoil performance. Analytical, wind-tunnel, whirl
tower. and flight investigations will be made to define configuration
improvements for better performance and operational suitabihty.
In-house analytical and experimental studies will be made to
evaluate potential of lgher harmonmic control nputs for wvibra-
tion reduction and to evaluate the effects of higher frequency
fluctuating blade loads and airfoil thickness distribution on radiated
noise Both ground-based simulation and flight vehicles will be
used to conduct expenmental studies exploring advanced control
and display congepts based on computer-centered flight control
technology. computer-generated symbology for enhancing
real-world scene displays, and synthesized integrated control/
display formats. A specially equipped CH-53 helicopter witl be
used to conduct real-world instrument flight operations studies
n congested, remote, and offshore areas to establish the
technology base for design of IFR suitable vehicles. guidance
systemns, and navigation and air traffic control procedures.

W78-70079

Ames Research Center, Moffett Field, Calif.
VTOL AERODYNAMIC PERFORMANCE AND HANDLING
QUALITIES

L Roberts 415-965-5066

[505-03-11)

The objective of thus RTQOP s to provide the technology
required to enable the development of viable miltary and civil
aircraft having VTOL capability with mission capabilities compar-
able to current conventional aircraft More specilfically, research
on high speed aerodynamics includes development of a compre-
hensive data base. the identfication of cnitical areas of aerodynam-
Ic uncertainty to guide future research efforis, development and
application of three-dimensional aerodynamic prediction schemes,
and development and use of small scale propulsivn simulators
to insure that all major propulsien systemfairframe interactions
are accounted for properly. Low speed aerodynamic research
will concentrate on the development of high performance
augmentors, a large scale V/STOL fighter model, new concepts
for VTQL, and prediction methods for low speed tramsition
aeradynamics and ground effects ingluding reingestion of
exhaust gases The augmentor and large scale model tasks wall
be integrated so that results from the augmentor studies can
be apphed on the model. Fhght control system and display
requirements will be investigated primanly through piloted
simulation Control system and display requirements will be
investigated concurrently, since each influences the overall task
performance and pilot assessment The X14B vanable stability
gircraft will be used in studies of specific response requirements
for hovering flight The fhight contro! and display requirements
obtained from simulation will be verified for all VTOL hft fan or
jet flight phases when a suitable research aircraft becomes
available

505-10-31

W78-70080

Ames Research Center, Moffett Field, Cahf
R/STOL AIRCRAFT AERODYNAMIC PERFORMANCE AND
HANDLING QUALITIES

C T Snyder 415-965-5567

(505-06-31, 505-06-21)

The objective of this RTOP 1s to develop the technology to
attain the integrated performance, noise and handling qualities
for a viable cvit or military short-hau! transport having significantly
reduced takeoff and landing distance Aerodynamics research n
FY-1978 will include theoretical ground effect studies with a
thick jet, an investigation of the characteristics of thick-jets, and
further studies of the combined blewing concept MNoise research
will include studies of flap noise and thrust reversers In addition,
studies to improve corrections for wind tunnel boundary effects
will continue. Results of cruise augmentors continue to be
promising Analysis, simulation. and flight research will provide
data for rewision and extension of existing handling qualities
and certification cnitenia for STOL awcraft The data will apply to
the following cntical areas flight path, airspeed, and attitude
control, landing flare in presence of ground effect. roll and yaw
control for ¢ross-wind landings, and control of powered-lift
STOL following loss of an engine Flight research 1n these areas

505-10-41
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will be accomplished using the Augmentor Wing Jet STOL
Research Aucraft, a spoller equipped DHC-6: and the QSRA,
YC-14, and YC-15 as they become avallable.
w78-70081 505-10-43
langley Research Center, Langley Station, Va

R/STOL AEROACOUSTICS AND LOADS

b. L Lansing 804-827-2617

The objective of this research is to establish the technology
for reducing the community noise and acoustic loads induced
vibrations of conventional and advanced design commercial
transports, in particular, those having reduced or short-takeoff
and landing capability based on the use of propulsive hit or
mechamcal high hft flaps The activity addresses a broad range
of noise and fluctuating loads problems common to R/STOL,
EBF, and USB configurations. In-house and contract studies are
providing data and prediction methods pertaiming to cntical
acoustic and [oads phenomena The mean and turbulent flow
field around jet impinged wing-flap combinations are being
measured and predicted as inputs to the development of validated
noise prediction methodologies Traihng-edge noise is being
studied using laboratory models to deterimine flap noise source
locations A new formulation of the equations of aeroacoustics -
the Bernoull enthalpy theory - is being explored as a means of
predicting noise from jet impingement flow field data The shielding
benefits of over-the-wing enging location are being measured A
data base on jet impingement mduced structural loads 1s being
collected and used to derive and venfy scaling laws Computer
programs for predicting steady loads on USB and EBF configura-
uons will be written and will be venfied aganst flight data
WI78-70082 505-10-51
Ames Research Center, Moffett Field, Cahf
HYBRID ROTOR/AIRSHIP FLIGHT CONTROLS AND
AERODYNAMIC PERFORMANCE
W H Deckert 415-965-5887
{505-10-21; 791-40-31)

The objective of this RTOP 1s to provide aerodynamics
technology development for promising modern airship concepts.
Empbasis will be on the fight dynamics simufation of an airship
concept employing substantial amounts of rotor hit and designed
for transporting heavy payloads over shert ranges. The program
will initially concentrate on areas known to have the greatest
uncerntainties. modeling and control of interconnected rotors, and
aerodynamic interactions of rotors and envelopes. Later efforts
will concentrate on gust and turbulence modeling, effects of
structural flexability. and control law development The work to
be done includes analytical studies, computer simulation, and
wind tunne! testing, and would lead to a control system design
and fight simulation program Because of mihtary interest n
the heavy-lift/short-haul aurship concept, close coordination will
be maintained with the Awuship Project Office at the MNaval Air
Development Center and it 1s anticrpated that some of the
technology development for this concept will be jointly supported
by NASA and the Navy.

W78-70083

Ames Research Center, Moffett Field, Cahf
QOBLIQUE YYING AERODYNAMICS
Richard H. Petersen 415-865-6133
(505-06-51)

The prnmary objective. of this research will be to support
the aerodynamic design of the low-cost oblique wing demanstrator
{AD-1) proposed by the Dryden Flight Research Center This
support shall include analytical, wind tunnel, and ssmulation studies
to define the aerodynamic configuration with a specific empha-
sis on identifying the wing geometry and its aeroelastic characters-
tics

505-11-11

w78-70084
Langley Research Center. Langley Station, Va
MEBIUM AND LONG HAUL CRUISE AIRCRAFT AERODY-
NAMICS AND FLIGHT DYNAMICS
R T. Whitcomb 804-827-2252
{516-53-01)

The objective of this research Is 1o develop practical means

505-11-13
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for improving the aerodynamic performance of high subsonic
and supersonic cruise awcraft. Innovauve configurations with
improved crusise efficiency will be nvestigated analytically and
expenmentally For the most promising of the proposed new
configurations both theory and wind tunnels tests will be used
to assure that the performance, buffet, loads, stability, and
controllability are acceptable over their entire fhght envelopes
Further, theory and experiments will be used to investigate
advanced high lift systems for landing and takeoff and means
for ncreasing the off-design performance of configurations with
high cruise efficiency. Work will be conducted in-house and by
contracts and grants

W78-70085 . 506-11-14
Hugh L Pryden Flight Research Center. Edwards, Calf
AERODYNAMIC FUGHT RESEARCH

W. G Schwerkhard 805-258-3311

The objective 15 to develop new methods, technigues, sensors,
and analyses for evaluating the performance of moden fiight
test vehicles The effort will be accomphshed through in-house
and contract support
W78-70086 505-11-22
Lewis Research Center, Cleveland, Qhio
NON-AXISYMMETRIC NOZZLE AEROTHERMODYNAMICS
Ross G Willoh 216-433-4000
(505-04-12}

The objective of this program 1s to estabhsh through analytical
studies, system design efforts, and full-scale test programs, the
technology base required for the application of unigue configura-
tions to future combat arcraft Current activities are specifically
directed toward providing the technology required for the design
of nonaxisymmetric exhaust nozzles for turbine engmes The high
maneuverability requirements anticipated in future aircraft designs
lead to the application of nonaxisymmetric nozzles capable of
thrust vectoring and reversing Expenmental and analytical efforts
will be undertaken to improve the technelogy avalable for the
design of nonaxisymmetric exhaust systems Principal areas of
concern will include cooling, heat transfer, structural design, weight
and internal aerodynamics The objectives will be accomplished
through contract studies, nozzle design and fabncation carned
out under this RTOP, and altitude testing of existing hardware
under the Inlets and MNozzle .RTOP (505-04-12). Particular
emphasis will be placed on solutions to the complex cooling,
structural and nternal aerodynamic problems associated with
nonaxisymmetric nozzles Close coordination will be maintained
with Langley Research Center and the Air Force to assure that
work in the propulsion area approprately supports Air Force
requirements and the aerodynamic work at Langley.

W78-70087
Langley Research Center, Langley Station, Va
COMBAT VEHICLE AND MISSILE AERODYNAMICS AND
FLIGHT DYNAMICS
C M Jackson 804-827.2134

The technical objective of this work Is to develop the
aerodynamic technology base for the design of future mltary
aircraft and missile concepts Analytical and experimental studies
wili be made to develop arcraft design rationale and evaluate
advanced aerodynamic concepts such as supercntical aerodyna-
mics, wing warp, maneuver devices, thrust-induced I1ft, nonaxisym-
metric nozzles, and component interference Similar studies will
be made to expand the aerodynamic technclogy base for missile
systems including conventional cruciform stability and control
concepts, am-breathing propulsion mtegration, and monoplanar
concepts

§05-11-23

W78-70088 505-11-24
Hugh L Dryden Flight Research Center, Edwards, Calf.
HIGH-SPEED AIRCRAFT AERODYNAMICS
T. G Ayers B05-258-3311

The broad objectives of this RTOP are to {1} prowide a
continuing research and development effort for the cost effective
evaluation of new and emerging aerodynamic, propulston, fiight
controls, and man-vehicle interface technologies for high
performance arrcraft, {2} assess the feasbility and valrdity of



predicting full-scale afrplane stall, departure, spin entry, and
recovery charactenstics from small-scale wind tunmel and free
flight tests through a phased major fight program; and {3} provide
an aerodynamic data base for application to preliminary design
of future igh performance amcraft

W78-70089
Langley Research Center, Langley Station, Va
HYPERSONIC AJRCRAFT AERODYNAMICS AND FLIGHT
DYNAMICS
F S Kikharn 804-827-3877

The pnmary abjective of this effort 1s to provide an aerodynam-
ics technology base for future airbreathing hypersomic aircrafi
through theoretical analysis and expenmental investigations of
configuration aerodynamcs, stability and control, asrodynamic
heating, and propulsion system integration Areas to be empha-
sized are those which held the highest potential for future pay-offs,
such as deriving benefits in vehicle performance from mutual
mnteractions of the amcraft and its propulsion system and the
development of configurations which minimize areas of interfer-
ence heating Many aspects of thig program sueh as the advanced
analysis and design techmigues are generally apphcable to
supersonic aiwrcraft and future space transportation systems as
well as to hypersonic vehicles The approach to be uvsed will
emphasize the development and apphcation of advanced analytical
and experimental methods which are capable of addressing
complex flow phenomena such a3 the propulsion system exhaust.
Analysis methods will include such effects as viscous flows, inlet
spillage. embedded shocks. and finite rate chemistry. Experimental
methods will include provisions for making force measuraments
in conventional wind tunnels of models with simoulated exhaust
flows A systematic conceptual design and evaluation procedure
will be implemented with which meaningful trade studies can
be made and the conceptual design work will be used to gude
future technology development

505-11-33

wW78-70050
Ames Research Center, Moffett Field, Calf.
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
L. Roberts 415-965-5848

Technical assistance, consultative services and support,
through the use of NASA faciliies, will be provided to outside
agencies and the awcraft industry Principal assistance 15 to the
Department of Defense (DOD) for airgraft and missile systems
development programs Additionally, jeint activities will be
conducted with other government agencies and mdustry on a
fee or reimbursable hasis Areas of support include research
activities to aid in assuning satisfactory aerodynamic and handhng
qualities of piloted arcraft in routme coperational flight and In
advanced weapon delivery tasks, and in assunng satisfactory
flight path and attuitude contral of these argraft in given autornatic
fight meodes such as radar-guided approaches and landings on
an aircraft carrier Also included are efforts to define and develep
techniques far mmprovement of marginal or unsatisfactory
charactenstics of new awplane designs Wind tunnels. fhght
simulators, and central computer facilities (360, 7600), together
with applications of advanced control theory, will be employed
as required Specific systems for which support is planned durnng
FY-1978 include: Type A VTOL AV-8, XFV-12. HIMAT, F-18,
F-16, Advanced Fighter Technology Integration Program {AFTI),
B-1. F-4, A-BE, 8-3A. F-14. McDonnell-Douglas DC-X-200.
Boeing 7X and 7N-7 Aircraft Programs.and Advanced Missiles

505-11-41

W78-70091
Lewis Research Center, Cleveland, Chio
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
D N Bowditch 216-433-4000

The objectve 1s to support requests from the Deparntment
of Defense., Department of Transportation and other Federal
agencies outside of NASA for aercdynamic testing in the facilities
of the Lewis Research Center Facilibes typically used under
this RTOP mnclude 10x10 SWT, 8x6 SWT, 9x15 SWT. cing
tunnel and PSL.

505-11-42
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W7B-70092
langley Research Center, Langley Station. Va.
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
W P Henderson 804-B27-2676

The broad objective is to provide techmical assistance and
consultative services to outside agencies and the aircraft industry
programns which involve specific requests for NASA support The
principal assistance Is to the Department of Defense for aircraft
and missile development programs Current activity i1s focused
1n the areas of stall/spln: aerodynamic charactenstics at subsonic,
transomic, and supersonic speeds, flutter and aeroslasticity;
structures; landing loads and simulation. The approach will involve
tests i applicable Langley facilities consistent with the avaitability
of test trme and the utlization need for the particular facilities
requasted Analysis of test results will be performed and selected
results will be documented Consultation will include participation
in pretest conferences, technical evaluation boards, and technical
coordination committees

505-11-43

W78-70093 505-11-54
Hugh L Dryden Fhight Research Center, Edwards, Calf
REMOTELY PILOTED RESEARCH AIRCRAFT TECHNOL-
oGcY

P C Loschke 805-258-3311

{723-01-04)

This RTOF covers effort in three areas, the AD-1 obligue
wing research vehicle, the RPRV capability development program,
and the RAV development An exploratory low speed fight study
of the piloting characteristics of oblique wing aircraft 1s proposed
using a low cost expenmental manned jet-powered model.
Objectives have been selected with a view to providing a basic
framework of data and flight experntence for planming a more
comprehensive transonic evaluation of the concept using a TF-8
aircraft. A remotely piloted research vehicle (RPRV) capability
will be developed for performing fight research with supersomg,
maneuverable vehicles, and for conducting flight reserach using
a supersonic RPRV as a versatie high performance research
test bed A Firebee Il target drone on loan from the USAF has
been modified to the RPRV configuration The RAV development
covers conceptual investigation of several candidate interfaces
between simplex ground computers and multichannel airborne
fly-by-wire control systems The effort will include pilot-in-the-loop
control and FMEA analysis for these systems Applications of
this effort will include the PA-30. F-16 CCV, and F-8 DFBW
amrplanes

W7B-70094

Ames Research Center, Moffett Field, Calf.
APPLIED MATHEMATICS AND COMPUTER SCIENCE

H Lomax 415-965-5124

{505-06-11)

The objective 1s to develop new mathematical methods and
models for computer simulation of fiud flows Various numerical
techniques for the solution of the complete governing partial
differential equations of flud dynamics with attendant boundary
and iitial conditions will be analyzed. tested. and evaluated for
reliability, accuracy. and effictency. Splitting of the finite difference
operators, implicit algonthms, and direct elliptic solvers are some
of the approaches to be stucdied WNumerical analysis will be
emphasized rather than the physical phenomenon The ultimate
objective 15 the efficient use of the ILLIAC IV, CDC 7600, and
other large computers 1n the simulation and understanding of
flutd dynamics phenomena.

505-15-31

W78-70095
Langley Research Center, Langley Station, Va
APPLIED MATHEMATICS AND COMPUTER SCIENCE
W D Enckson 804-827-2471

This RTOF provides for the condugt of basic research in
applhed mathematics and computer science The research is carried
out by a combmation of in-house efforts, university research
grants. and the continuing operation of the iInstitute for
Computer Applicatons in Science and Engineering [ICASE} located
at the Langley Research Center. The in-house and grant efforts
include research dealing with numencal solutions of differential

505-15-33
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and algebraic systems, data analysis, computer graphics. symbohc
and algebraic manipulation, data base management. programming
languages, microprocassor software, and software engineenng
The broad research areas pursued in ICASE include the efficient
use of vector and parallel computers, numencal analysis,
computational research in selected areas of science and
engineeting of interest to NASA, and computer systems and
software.

System Studies (Aeronautics)

W78-70096

Ames Research Center, Moffett Field, Calif
SHORT HAUL AIR TRANSPORT CONCEPTUAL DESIGN
STUDIES

W H Deckert 415-965-5887

{616-50-11, 511-57-01)

Technology 1s constantly being developed 'through analytical
and experimental programs in all the tradmional aeronautical
disciplines--aerodynamics, propulsion, structures, matenals and
avionics Currently, through programs such as Aircraft Energy
Efficiency (ACEE), there 15 renewed emphasis in improved
subsome transport aireraft design and the integration of these
technologies into a total awcraft system. The objective of this
RTOP 15 to dentify the potential payoff of these aeronautrcal
technologies apphed to short- to mid-range transport awrcraft
Also, the output from this work will be used to define the need
for additional experimental and fight research projects

791.40-11

W78-70097

Langley Research Center, Langley Station, Va
AIR TRANSPORTATION SYSTEM STUDIES
D. W. Conner 804-827-3838

{516-50-23)

The objective 15 to develop through studies and analyses an
overview of the technical, economic, and benefit aspects of existing
and potential air transportation systems and systems elements
The approach will be. to identify the technology needs for
advancing these systems: to assess the impact of these
advanced technologies on present and future ewil and military
ar transportation, to assess the impact on total transpartation;
and to establish a basis for planning future technology programs.
Both in-house and contractural efforts will be utilized

W78-70048

Ames Research Center, Moffett Field, Calif
MILITARY V/STOL AIRCRAFT CONCEPTUAL DESIGN
STUDIES

W H Deckent 415-965-5887

{505-10-31, 505-10-36)

The objective of tius RTOP 1s to support DOD programs,
with emphasis on technologies that parallel ongoing civil programs
Current emphasis 15 placed on the conceptual design of Navy
V/STOL supersonic and high subsomc arcraft The approach
will be the modeling and integration of advanced technologies
into m-house mulitary arrcraft synthesis programs and utihzation
of these programs n the analysis of V/STOL aircraft systems
intended to meet rmussion requirements obtaned from or developed
n cooperation with appropriate DOD planning personnel These
design studies are closely coordinated with both the low speed
and lugh speed V/STOL test programs currently underway at
the Ames Research Center Experimental results will be factored
into the design studies, and in tum, the study results will define
future test requirements Histoncally. NASA has supported the
DOD by generaung advances in technology and by providing
analysis, test, and development assistance when requested {on
specific designsl This RTOP seeks to involve NASA in assessing
the readiness of advanced technologies and assisting the military
services m exploiting the same for future aircraft

W78-70099

Langley Research Center, tangley Station. Va
FUTURE MILITARY AVIATION SYSTEM STUDIES
W C Sawyer 804-827-3181

791-4D0-13

791-40-21

791-40-23
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The technical objective of this work 1s to identify aerodynamic,
propulsion, and structural technology areas significant to the
development of future generations of milrtary systems including
missiles and aircraft In close coordination with DOD. one or
more technology stucies will be conducted to evaluate alternative
vehicle and system concepts and build an information base for
research program planning in support of future mibtary aviation
systems

W7B-70100 791-40-31
Ames Research Center, Moffett Field, Calif

UTIUTY AIR VEHICLE SYSTEM AND CONCEPT STUDIES
W .H -Deckert

{514-50-01}

The objective of this RTOP 1s to identify the potential payoff
of advanced aeronautical technology applied to short range utility
air vehicles Emphasis 1s placed on rotorcraft, but lghter than
air vehicles are considered as well Definition of apphcable
technologies is found primanly 1n the R&T base through analytical
and expenmental programs in all the tradiional aeronautical
disciplines--aerodynamics, propulsion, structures, maternals and
avionics [n turn, output from this work will be used 1o define
the-need for additional expenmental and flight research projects

W78-70101
Wallops Station, Wallops Isfand, Va
AIRBORNE EXPERIMENT PLATFORMS
H € Needleman 804-824-3411

This study effort 15 directed toward establishing the utity
and technology requirements of two classes of unmanned air-home
experiment platforms - high attitude powered platforms, including
heavier than ait and hghter than ar vehicles, and amcraft or
shuttle launched ballcon borne platferm - for use by the scientific
and applications experimenter community as tools to complement
existing research techniques User apphcations. mission concepts,
and system concepts will be investigated with emphasis on high
altitude and development operations, compatibihity with science
user requirements, and system integration.

791-40-38

W78-70102
Ames Research Center, Mofiett Field, Calif
AERONAUTICAL SYSTEMS & PLANNING ANALYSIS
J. L Jonas 415-965-5566

The objective of this effort is to define and clanfy economic
and government policy issues affecting awation and transportation,
to assess technology impacts and benefits, and to develop methods
and an information base for use in QAST R&T program planning
This work will: (1} develop an understanding of the important
factors mfluencing the growth of aviatton and a methodology
for assessing the potentizl benefits and costs associated with
the miroduction of improved aeronautical R&T on future cwil
aircraft, (2} enbance NASA’s understanding of the contribution
of aercnautics n providing adequately for the Nation's future
transportation needs, ancluding aw transportation’s relationsbup
to other transportatton modes and 1ts role in inter-modal systems,
develop and utihze a systems methodology, encompassing
soclo-economic, technological, demographic, and political
factors, to dentify transportation systems, hence technology,
requirements for selected developing nations, and assess the
technology required to design large-scale computers capable of
providing wind tunnel type data, and so supplement wind tunnel
testing This effort will allow NASA to better identify, and quantify,
the research with the greatest potential for application to improve
the air transportation system.

791-40-41

W78-70103

Langley Research Center, Langley Station, Va
SYSTEMS AND PLANNING ANALYSIS

D. W Conner 804-827-3838

(791-40-41, 791-40-13)

The objective of this effort is to define and clanfy economic
and government policy issues affecting aviation and transportation.
to assess technology fmpacts and benefits, and to develop methods
and an information base for use n OAST R&T program planning
The approach will be to search out and develop an understanding

791-40-43



of the important factars influencing the growth and use of aviation
for transportation of passengers and cargo, to identify. through
analysis of present situations. opportumities for technology
advancements which can significantly reduce operational costs
or improve operations of el systems, and to develop and exercise
methodology for assessing the potential market demands,
economics, and cost/benefits for air transportation as affected
by the introduction of improved technology in future aircraft
and thelr operations.

W78-70104
Langley Research Center, Langley Station, Va.
GENERAL AVIATION SYSTEM STUDIES
A W Hall 804-827-3274

The objective of this work 1s to undertake studies to evaluate
missions and aireraft concepts in order to identify the technology
requirements for increased productivity of general awiation aircraft
These studtes will define the technology requirements for existing
missions as well as studies of new mussions The imitial thrust
of this work 15 to study system design reguirements for an overall
aerial apphcation system to identify potential new concepts for
implementing advanced technologies to aenal applications Aerfal
and ground systems will be explored, along with cost and benefits,
to improve productvity, systems integration. environmental
compatibibty, and safety of systems for aenal planting, fertihzing,
and pest control Operations analysis of current agncultural aviation
systems will be made to establish state of the an as an
engineering design datum

791-40-63

Aeronautics Systems Technology
Programs

W7B-70105

Lewis Research Center, Cleveland, Qhio
MATERIALS FOR ADVANCED TURBINE ENGINES (MATE)
N T. Saunders 216-433-4000

{505-01-12}

The purpose of this program is to accelerate the applicaton
of advanced matenals technologies to aircraft turbine engines in
order to achieve improved engine performance benefits. The
pragram involves the application of previously laboratary-verified
advanced materfals technologies for engines planned for the
1980-85 time frame It covers the advanced development, rig
testing, and engine testing necessary to demonstrate the potential
of the new materals for use n future engines The program s
conducted through contracts with domestic engine manufacturers
and therr vendors New matenals that have shown laboratory
feasibility in exploratory development programs have been selected
for further development and evaluation under this program,
Cost/beneﬁt and nisk analyses are conducted to help guide the
selection of the best candidate materials The selected materials
are then scaled-up. manufactured mto appropriate engine
hardware, extensively evaluated 1o prowide preliminary design
data, and tested in both engine-simulation ngs and experimental
engines to demonstrate therr potential for future engine use

510-53-02

W78-70106

Langley Research Center, Langley Station, Va
INTEGRATED PROGRAMS FOR AEROSPACE-VEHICLE
DESIGN

R E Fulton 804-827-2887

(605-02-33, 743-01-03. 524-71-03)

The objective i5 to reduce vehicle design cycle tme by 50
percent and design costs by 25 percent by 1980 through
develapment of a computer-aided design system for industry A
statement of work ncorperates results of Boeing and General
Dynamics |IPAD Feasibility Studies, cntiques of those studies,
and a missile system design application study Industry interface
approach has been formulated and summanzed in a prospectus
dissemitnated to industry. An adwisory group to the prime contractor
was organized by the prune contractor and contains representa-
tives from the aerospace and computer industnes. Industrial
development has been undertaken with a prime contractor.

510-54-03
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In-house work will be aimed at monitoring the contractor to
ensure development of software which will improve the
productivity of the U S aerospace industry

wW78-70107
Lewis Research Center, Cleveland, Ohio
AEROELASTICITY OF TUREBINE ENGINES
i J. Hartmann 216-433-4Q00

The aeroelastic program is directed toward improving flutter
boundary design cntena so that the occurrence of flutter in fans
and compressors for advanced propulsion systems is essentially
avoided if flutter is encountered these cnitera may also be used
to expeditiously clear flutter from the operating region. The
program will also prowvide, through analytical and experimental
research, a more fundamental basis for relrable analysis, prediction,
and thus the avoidance of instability regions Analytical methods
and computer codes will be developed to predict the unsteady
aercdynamic forces under vanous flutter conditions, and to
calculate the structural modes of blades, shrouds and disks as
utilized n fans and compressors for advanced engines The
unsteady aerodynamic analysis will be verified in cascades in
which the blades are driven as if they are in flutter The structural
analysis will be verified in a vaguum spin rig and n wibration
rigs The coupling of the aeredynamic forces and structure will
be venfied n suitgble mstrumented experimental fans The
prediction metheds will be further venfied by application to
realistic data such as that obtained in full scale engine research
programs This aeroelastic program s the NASA portion of an
interdependent and coordinated pregram wnvolving LeRC and
AFAPL The effort involves inhouse projects, as well as contract
research with aerospace companies, and grants to various
universities

610-55-02

W78-70108

Ames Research Center, Moffett Field, Calif.
FIRE-RESISTANT MATERIALS ENGINEERING
D A Kourudes 415-965-5226

{505-01-31; 505-08-21)

Appropriate materials technology will be developed in
conjunction with the airframe manufacturers to make aircraft
components as fire resistant as feasible in order to prowide an
increased probabity of passenger and crew survivabilty in aireraft
interior and crash fires. Fire-resistant matenals technology will
be utlized for possible application in the design of fire safe
airframe structures and aircraft interiors Laboratory and small
scale tests will be conducted to assess the flammability and
other properttes of the state-of-the-art and improved matenals
Fire resistant composite systems will be evaluated for ultimate
application as lavatory, celling and sidewall sandwich panels In
addition, these and other composite structures will be evaluated
for fire protection agamnst postcrash fuel fires. Vanous films and
adhesives will be evaluated for aircraft interior applications which
will result in significant reduction of flame propagation and
associated hazards Fire resistant materials including foams and
fabrics will be evaluated as components of aircrait seats. This
program will be conducted primanly with the major airframe
manufacturers

510-56-01

W78-70109
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
FIRE RESISTANT MATERIALS ENGINEERING
J. D Ingham 213-354-4401

The cbjective of thus RTOP 15 to reduce the fire hazard
associated with matenals used in aircraft This objective will be
accomphished by research on the modification of polymenc
matenals by developing additives, fillers and compositional
changes which will reduce the flammability while also reducing
the smoke and toxic gases generated during combustion compared
to conventional flame retardants that usually contain halogens,
phosphorous or other elements that evolve toxic, smokey products.
The approach i this work will be to formulate polymers which
contain large amounts (60 wt % or more) of fillers that ecan
evolve nontoxic gases and enhance char farmation under pyrolysis
conditions In addition, on the basis of theoretical analyses. fillers
will be coated to extend the ignition times and reduce volatile
evolution rates after ignition

510-56-05
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wW78-70110 510-56-17
Lyndon B Johnson Space Center, Houston, Tex

FIRE SYSTEMS AND FULL SCALE TEST

R W. Bricker 713-483-3166

{506-08-21})

The effort defined in this RTOP consists of a continuation
of work originally started in FY-76 and mamtamned to FY-77 It
prowides for the full-scale baseline, calibration, and newly
developed matenal tests in aircraft cabin and cargo bay simulators
It provides for flammabihity testing of components in the JSC
737 fuselage at JSC utliming GFE matenals [n addition, the
RTOP prowides for the continuation of the task for the delivery
of technical data and reports which will expedite the evaluaton
and analyses of the vanous program segments and for the in-house
support and coordination of the overall total program. It further
provides for the development of new polymer molding techniques
and processes and the development of improved techniques for
evaluating the toxicity of new matenals
W78-70111 510-57-01
Ames Research Center, Moffett Field, Gahf.

COMPOSITES DURABILITY TECHNOLOGY
H G Nelson 415-965-6137

The objective of this work 1s to develop the necessary
understanding of composite behavior to permit the design and
performance of accelerated tests to establish the durability of
advanced composite matenials under the combined effects of
environmental exposure and cyclic [oads This will be accomplished
by a combined program of analysis and expenment directed at
defimng the relationships between time, temperature, environmen-
tal parameters, and matenal charactenstics which control the
amount and rate of moisture uptake and its distribution 1n the
matenal, determiming the effects of moisture content and
distnbution on material properties such as tension, compression,
and shear strengths, and fatigue life: 1dentifying the mechanisms
for such environment-induced property variations and establishing
the effects of combmed environmental exposure and cyche
loading, developing an analytical method for predicting an
accelerated time environmental exposure sequence for producing
any expected long-time} moisture content and distnbution. and
conduct tests under accelerated condittons to confirm the
adequacy for inducing matenal praperty variations similar to
real-time exposures
W78-70112 510-57-02
Lewss Research Center. Cleveland, Ohio.

ENGINE COMPOSITES DURABILITY
R L Davies 216-433-4000
{505-01-32, 505-02-12}

The overall objective of this research 15 to develop long-hfe,
durable composite engine components such as fan blades and
engine static structures This will be accomplished through
programs aimed at developing improved composite blade designs
and demonstrating their durability through rotating ng fereign
object damage (FOD) tests, and also fatigue and other hfe-cycle
suvivability requirements. In addition, the necessary guality
assurance {QA) procedures for long-life. durable composite engine
components wili be estabhished The QA procedures should permit
manufacture and acceptance of umiform qualty fiber-reinforced
polymer matrix composites. The cost effective vse of composites
requires that components be designed and manufactured in an
efficient manner with an ability to assure reproducibility and
integnty The effort will mitially focus on generating the technology
needed to upgrade qualty assurance procedures with emphasis
on improved testing methods for quality control and inspection
Subsequently. efforts will be drected at applying the improved
QA procedures to the manufacture of a few selected engine
components and then democnstrating the durability benefits of
the improved-quality parts in long-term tests under simulated
engine operating conditrons.
W7B-70113 510-57-03
Langley Research Center, Langley Station, Va
COMPOSITES DURABILITY TECHNOLOGY
E. E Mathauser 804-827-2036
(605-02-13}
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The objective 1s ‘to develop and demonstrate methods for
relating composite materials charactenstics to the lfetume
perfarmance of arframe components under operating load and
environments. Included are studies to develop fundamental
understanding of environmental effects, to develop improved
design concepts, and to develop critenta that will assure long-term
service ife Emphasis will be directed at identification of significant
parameters and development of procedures for quality control
of graphite/epoxy composites Studies will be made to develop
reliable composite materials test methods and to establish
accelerated test and analysis methods to predict long-term
performance Composite materials will be exposed n the fhght
environment to determtne effects of moisture and other
degradation mechanisms on mechanical properties Fatigue-tests
will be undertaken to identify failure modes in typical wing-type
composite structures Compressive strength tests of structural
panels will be made to provide a data base for composite structures
and to indicate fallure modes and failure stramn levels The results
of this program are expected to give added confidence m structural
design by providing information on the durability and long-term
service [ife of composite structures
w78-70114 511-63-02
Lewis Research Center, Cleveland, Ohio.

QUIET, CLEAN GENERAL AVIATION TURBOFAN {QCGAT)
G K Sievers 216-433-4000
{505-03-12)

An experimental program 15 beng conducted to provide the
technology for quiet, clean and econormcal general avration
turbofan engwmes The program utbzes existing general aviation
turbine-driven gas generator cores In expenmental, quet, high
bypass turbofan engines. The expenmental engines wncorporate
the latest quiet engine technology derived from the Quet Engine
Program, the Quet, Clean Short-Haul Experimental Engine
Program, and other related component technolegy programs The
approaches selected for noise reduction are those considered
appropriate for one or more specific engine applications They
mclude both source noise reduction and noise suppression
techniques Three study contracts awarded to three engine
manufacturers to provide NASA with information required to
start an experimental engine program [(QCGAT) have been
completed Two contractors for the cument phase have been
selected and both are under contract Each will design, fabricate,
assemble, ground test, and .deliver an experimental turbofan
engine
W78-70115 511-54-02
Lewis Research Center, Cleveland., Ohio
ENGINE COMPONENT IMPROVEMENT PROGRAM
Joseph A Ziemianski 216-433-4000

The objectives of the Engine Component Improvement
Program are 10. (1} develop components with improved
performance which would reduce fuel consumption of current
engines and be ready for introduction into new production of
these engines in the 1980-1982 time penod or soaner. and {2)
provide additional technology which can be used to mimmize
the performance degradation of current and future engines The
program has been divided into two parts: performance
improvement and engine diagnostics . The performance improve-
ment part is aimed at developing fuel saving components for
new production of the JT8D, JTED and CF6 engines and for
upgrading of existing JT8D, JTID, and CF& engines The pnmary
elements of this part of the program are feasibility analysss,
component ng/model tests, and full-scale engine tests. Compo-
nents to be evaluated will nclude seals, clearance controls, exhaust
nozzle mixers, and engme digital electromic fuel control The
engine diagnostics part of the program will consist of analysis
and test of the JTID and CF8 engines to idenufy and quantify
the sources and the causes of engine performance detenoration
with time This information wal be used to iImprove current engings
and ad n the design of future engines
WwW78-70116
Lewts Research Center, Cleveland, Ohic
STRATOSPHERIC CRUISE EMISSION REDUCTION
D A, Petrash 216-294-6860
{505-03-22)

511-55-02



The objective 1s to establish and demonstrate the technology
necessary io reduce exhaust emissions from modern gas turbine
aireraft engines to environmentally acceptable levels over the
entire subsome fhght envelope with mummum adverse effects
on performance, weight and complexity Special emphasis will
be placed on achieving extremely low (< 3g NO2/kg fuel burned)
oxides of nitrogen (NOx) emissions at stratosphenc cruise
contitions. NOx emissions will be reduced by operating the
combustion system at extremely lean fuel-air mixtures Initially,
fundamental in-house, grant, and contract studies will exaring
practical problems associated with this techmque Studies wall
be conducted to examine NOx production in lean combustion
systems, flashback and autoigmtion liruts, fuel preparation and
stabiity augmeniation techniques, and cembustor constramnts
imposed by the engime With the design nformation from the
initial studies, combustor concepts will be integrated into engine
system designs and assessed Concepts which show potential
for achieving program goals wiil be tested and screened The
most promising designs will be developed through component
tests leading to an engine venfication If resultant optimized
concepts cannot be incorporated into an existing engine, a
preliminary engine design compatible with the combustion system
will be developed

W78-70117
Lewis Research Center, Cleveland, Ohio
VARIABLE CYCLE ENGINE COMPONENTS
Albert G. Powers 216-433-4000

Advanced supersonic transport aircraft are required to operate
over a wide variety of flight conditions This creates conflicting
requirements on the propulsion system which, in many cases,
can be most effectwely met by a vanable cycle engine (VCE) A
VCE typically has 2 or more distinct operating modes, each
tailored to provide optimum efficiency at one-of the major flight
conditions, ¢ g. takeoff, subsomc cruise and supersonic cruise
SCAR engine studies conducted under RTOP 743-03-41 have
identified two VCE candidates of pumary interest These are the
vanable stream control engine {VSCE} and the double bypass
engme (DBE} Both engines offer significant potential improve-
ments over conventional engines in terms of both performance
and environmental impact. Each depends, however, on the efficient
functioning of novel and unique components including their
compatibility with each other and with other engine subsystems
when integrated nto the selected engtne configuration It 1s the
objective of this RTOP to provide the component technology
and component/engine wtegration data requred wn the most
critical areas of both selected engines to demonstrate the critical
components technology required for supersonic cruise engines
with high propulswe efficiency together with reduced noise and
emissions

511-56-02

W78-70118
Ames Research Center, Moffett Field, Calf.
ADVANCED TURBOPROP PROGRAM - INSTALLATION
AERODYNAMICS
Leonard Roberts 415-965-5887

The objective of this research I1s to support the development
of the technology required to demonstraie the feasibiity of
acdvanced turboprop transport aircraft capable of cruise speeds
and altitudes up to 8 Mach number and. 35,000 ft System
studies will be conducted to analyze specfic alrcraft design
tradecfis These studies will serve to identfy the most premising
directions for future research and the potential market for advanced
turboprop arcraft To provide an analysis of the flow field about
the actual propeller blades, an advanced computational method
using finite difference techmques will be developed The method
will identify the near and far field flow conditions which can be
used 1n the analysis of the acoustic and aerodynamic charactens-
tics of the propeller Through a combination of theoretical and
expenmental stuches, the aerodynamee technology required to
ntegrate advanced turboprop propulsion systems with transport
aircraft using supercntical wing technology -will be developed
Detaled flow interactions among the propeller shpstream, nacelle,
and wing surface will be examined and metheds identified to
optimize the installation Theoretical analyses will include existing

511-57-01
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lnear metheds and the development of an advanced method
capable of handhng the transonic shpstream-nacelle-wing
interaction Expenmentally, the flow nteractions will be investi-
gated using (1) a shipstream simulator to define the characteristics
of the shpstream-supercntical wing interaction, and (2) a powered
semispan model to provide an accurate simulation of the actual
flow conditions

W78-70112
Lewis Research Center, Cleveland, Ohio.
ADVANCED TURBOPROP PROGRAM
James F Dugan 216-433-4000
{511-50-01. 716-01-01, 505-04-72)
The objective of the Advanced Turboprop Program s to
demonstrate technology readiness for efficient, rehable, and
acceptable operation at crwse conditions comparable to current
turbofan-powered aircraft The Advanced Turboprop Program will
be implemented in three phases This RTOP covers Phase 1 of
the program. In Phase 1, wind tunnel tests will be performed
to determine the aerodynamic and acoustic performance of
two-foot-diameter models. The sound pressure level of an
advanced two-foot-dtameter propeller model will be determined
in fhght tests or in wind tunnel tests at Mach 08 Propeller
noise prediction programs will be developed to include thin swept
propeller blades expenencing arflow greater than Mach 10
Propeller blade matenals and structural concepts will be screened
for feasibility and aeroelastic behavior. Prelinunary designs for
advanced large-scale propeller blades will be evaluated Through
analysis and wind tunnel model tests. the interactions of the
propeller, nacelle. and wing will be evaluated Propeller noise
attenuation will be investigated by conducting fuselage wall
acoustic attenuation studies, by performing model tests, and by
investigating the feasibility of scahing fuselage acoustics. Design
concepts for advanced gearboxes and pitch change mechanisms
will be evaluated Existing gas turbine shaft engines and cores
will be sereened for use as a propeller drive for Phases 2 and 3

511-57-02

W78-70120 511-57.04
Hugh L Dryden Fhght Research Center, Edwards, Cahf
ADVANCED TURBOPROP PROGRAM - FLIGHT TEST

W. G Schweikhard 805-258-3311

[511-57-02)

The objective is to develop and demonstrate by flight tests
the technology for advanced turboprop propulsion systems having
hgh propulsion efficiencies at cruise speeds,and altitudes up to
Mach 0B and 35.000 feet This technology could provide fuel
savings of 20% to 25% relauve to current high-bypass turbofan
engmnes while meeting reliability reguiremental and environments
noise constraints A two-feet diameter scale model of an advanced
high tip speed propeller will be mnstalled on a subsonic arcraft
capable of flying Mach .8 at 30,000 feet aliitude. Microphones
will be placed on wing and fuselage, and acoustic flight test
will be performed to obtan near field noise data A feasibility
study by one or more acraft manufacturers will be performed
to investigate the vanous approaches to evaluate advanced
full-scale turboprop engines either as a testbed engine or as a
replacement of existing arcraft engines

W7E-70021

Lewis Research Center, Cleveland, Ohio
HELICOPTER TRANSMISSION SYSTEMS TECHNOLOGY
W J Anderson 216-433-4000

[805-04-42, 506-16-22)

The objectives of this work are to develop the technology
required for the design of advanced transmmssion systems for
helicopter applications, to extend beanngs, geanng, lubncation
and traction concepts to achieve lightweight, compact, low-noise.
long-life. low-cost, mechanical-power transmission systems for
advanced commercial helicoptets, and to evaluate these concepts
in component and transmission tests A hehcopter hybnd traction
drive which has the potential of being more compact and more
reltable while being less costly and quieter than conventional
transmissions will be designed and tested Advanced MNASA
beanng, geanng. seals and lubrication technology will be
demonstrated an standard type transmisston systems to evaluate
wnprovements 1n [ife. load carrying capacity and survivability.

511-58-02
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W78-70122 512-61-03
Langley Research Center, Langley Station, Va

DIGITAL FLY-BY-WIRE FLIGHT EXPERIMENT

J R Elhott B04-827-4681

(505-07-33; 512-51-04)

The overall objective of this effert with DFRC is to provide
the technology necessary for the implementation of advanced
rehable Digital Fly-By-Wire systems in future arrcraft The program
is to be carned out in accordance with the sehedules and resources
wentrfied by the Digital Fiy-By-Wire Project Plan The Phase |
fight-test program to establish Digital Fly-By-Wire systems
feasibility has been completed In Phase Il which is currently
underway, a multi-channel digital system has been developed
and s undergoing flight tests i the F-8C airctaft This is 3
three-channel system utilizing redundancy management concepts
sinlar to Space Shuttle applications and providing the capability
to evaluate, in flight, advanced control laws beng developed
jointly with DFRC In FY-78, fiight evaluations of an adaptive
control law will be completed and analytical redundancy
management concepts developed for evaluations in FY-79

W78-70123 512-51-04
Hugh L. Dryden Flight Research Center, Edwards, Calif.
DIGITAL FLY-BY-WIRE FLIGHT EXPERIMENT

C R. Jarvis 805-258-3311

{612-51-02}

The overall objective of this effort with LaRC is to provide
the technology necessary for the implementation of advanced
reliable digital fly-by-wire systems in future awcraft The program
15 to be carried out in accordance with the schedules and resources
identified by the digital fly-by-wire project plan The Phase |
fight test program to estabiish digital fly-by-wire systems
feasibiity has been completed. In Phase il. which is currently
underway, a multichannel digital system has been developed
and is undergoing fight tests in the F-8C aircraft This is a
three-channel system utiizing redundancy management concepts
similar to space shuttle applications and providing the capability
to evaluate, w flight, advanced control laws being developed
jointly with LaRC In FY-1978, flight evaluations of an adaptive
contral law will be eompleted and analytical redundancy
management concepts developed for evaluations n FY-1979,

W78-70124

Ames Research Center, Moffett Figld, Calf,
GENERAL AVIATION ADVANCED AVIONICS SYSTEMS

C T. Snyder 415-965-5427

(612-52-02; 513-50-11)

The objective of this program Is the design and demonstration
of a totally integrated advanced, low-cost aviomcs system to
enhance the safety. relrabulity. and utiity of future general awviation
arcraft The approach is to synthesize various subsystem concepts
and conduct supporting studies of the projected microelectronic
and fludic technology, awcraft design, and air traffic control
environment of the 1980, to formulate a system definition
which can be scrutimized against requirernents and cost-benafit
cnterra to formulate final specificatons and designs The system
design will be verified in simulations and fhght tests with active
participation of the FAA and the aviation ndustry This 1s a
joint program between ARC and LaRC The lead center 1s ARG
who, n addition to subsystems development, is responsible for
the overall final system design, fabrication, simulations and
flight tests LaRC 1s responsible for the development of fludic
and other avionic sybsystems with emphasis directed toward
the light arcraft end of the general awiaton spectrum

512-52-01

W78-70128

Langley Research Center, Langley Statton, Va
GENERAL AVIATION ADVANCED AVIONICS
H. J. E Red, Jr. 804-827-3561

{505-07-13)

The objective of the work under this RTOP 15 the development
of subsystemn concepts, using fludic and electronics technology.
winch will enhance the safety and wtlity of general awviation
light awrcraft The approach is to develop and test i simulation
and fight, navigation, control, and display components, instrumen-
tation, and subsystems, Potential relabiity and low' cost are

512-52-03
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stressed in this work Control concepts for autopilot application,
which are independent of aircraft primary control, and with a
reduced authority, are examples A fundamental thrust of this
work 15 10 develop autopilot concepts which eliminate expensive,
high-mantenance compenents such as gyroscapes This I1s a joint
program between ARC.and LaRC The lead Center is ARC which,
in addition to subsystems development, 1s responsible for the
overall final system design, fabrication, simulations and fhight
tests. LaRC is responsible for the development of flmdic and
other avionic subsystems with emphasis dwrected towards the
fight aircraft end of the general aviation spectrum

W78-70126 513-50-11
Ames Research Center. Moffett Freld, Calif.
SYSTEM TECHNOLOGY STUDIES
C. T Snyder 415-966-5567

The overall objective is to analyze the operational compatibility
and safety of future air transportation systems and concepts,
identify technology and systems requirements, and evaluate the
cntical cost-benefit parameters The three following programs
will be cariied out to accomplish this: (1) demonstrate the
feasibility of low cost microwave landing system {MLS)Y avionics
by designing, fabricating and testing a MLS awborne recerver
for small community operations and assess sutable cost/
performance/technology tradeoffs; (2} through contractor and
In-house studies, simulation methods for the validation and failure
effects analysis of advanced digital flight control and avionic
systems will be identified, evaluated, developed and demonstrated
through a joint NASA/FAA[Industry pragram to improve the
certification process, encourage the technology transfer of
advanced flight control and avionic concepts and to increase
confidence in failure modes analysis methods, and [3) the
operation of commuter transport aircraft at major hub awporis
will be wnvestigated to determine flight path control, terminal
aceess turn araund time, aircrait/airport compatibility, congestion
reduction, operational aspects, safety and environmental impacts
such as noise, emission, public acceptance. ete.

W78-70127
Langley Research Center. Langley Station, Va.
SYSTEMS TECHNOLOGY STUDIES
B L. Dove 804-827-3681

An Omega nawvigation awcraft receiver, developed in-house,
will be evaluated in a flight test program at the Wallops Fight
Center. Receiver performance when operating in the difference
mode, to expand distingt lane width, will be assessed as wwill
the standard and differential operational modes of Omega. .Also,
a generahzed capability will be developed to analyzesthe functions
and safety of hardware and software destgns of representabve
digital systems

513-50-13

W7B-70128

Langley Research Center, Langley Station, Va.
TERMINAL CONFIGURED VEHICLE PROGRAM
J P Reeder 804-827-2377

(505-07-31)

The Terminal Configured Vehicle {TCV} Program s an
advanced technology actvity focused on conventional takeoff and
landing {CTOL} transport aircraft that will be operating m reduced
weather miruma in the future high-density terminal areas equipped
with new landing systems, navigational aids. and increased
survelllance and autemation under development by DOT-FAA
The broad objectives of the program are to provide Improvements
n the arberne systems {avionles and air vehicle) and operational
fight procedures for reducing approach and landing accidents,
reducing weather mimma, increasing an traffic controller
productivity and airport and airway capacity, saving fuel by more
efficient terminal area operations, and reducing community noise
by operational procedures This involves research analyses,
simulations, and fight studies A moedified Boeing 737 amplane
{Research Support Flight System, RSFS) equipped with highly
flexible display and control equipment made available by
DOT/FAA, will be used to study operations in simulated future
terminal area environments, Active coordination will be matntamned
with DOT/FAA and DOD. Particular emphasis will be given 20

513-52-13



compatibility with the microwave landing system (MLS} under
development by DOT/FAA and with traffic control systems.

‘W78-70129
Ames Research Center, Moffett Field, Calif
STOL OPERATING SYSTEMS
C T Snyder 415-865-5424
Experiments will be conducted on navigation. gudance,
control, and flight management systems concepts for STOL awrcraft
using advanced integrated airborne avionics including advanced
strapdown laser gyros and a time-reference scanning beam {TRSB)
microwave landimg system The results will be used to define
design cntena and operational pracedures for STOL aircraft in
the terminal area Investigations will be conducted encompassing
analysis, simutlation, flight expenments. and supporting studies
These mvestigations will emphasize the termunal area nawigation,
guidance, control, and flight management problems which must
be solved to take maxamum advantage of STOL aircraft capabilities
for making steep ascents and descents, tight turns, and slow
speed approaches and landings The flight expenments will be
canducted using the flexible airbome digital research avionics
system [STOLAND) and the strapdown laser gyro inertial reference
system in conjunction with DHC-6 (Twin Otter] arcraft. Augmentor
Wing Jet STOL Research Awrcraft, YC-15 AMST awrcraft, and
Quiet STOL Research Aircraft (QSRA} The ground nawigation
aids used n these investigations include VOR/DME, TACAN,
and a prototype TRSB microwave landing guidance system
furmished by the FAA

513-53-11

W78-70130

Ames Research Center, Moffett Field. Calf.
VTOL GPERATING SYSTEMS EXPERIMENTS
C T. Snyder 415-965-5430

{513-83-11)

The objective 1s to develop a data base for use in establishing
navigation, guidance, and control system concepts, design critena,
and operational procedures for VTOL aircraft This technology
base will aid the development of efficient. economical VTOL
short haul operations with minimum adverse enwvironmental
impact The objective also includes a research and technology
program to support Army requirements for assunng a VTOL
operational capability into a wide variety of landing sites. under
reduced visibilty conditions The approach will utilize: analytical
studies, piloted closed-loop simulations, and flight experiments
Analytical studies will be carned out 1n-house and under contract,
Piloted simulation studies will be accomplished at Ames prior
to flight tests Fhght expenments will be carried out in the Tilt
Rotor Research aircraft (XV-15} using the V/STOLAND aviomcs
system. Two V/STOLAND systems are being procured and will
be installed alternately in the 5-19 dual-purpose {UR-1H & XV-1E5}
fixed-base simulator cab and in the UH-1H and XV-15 arrcraft
The simulator installation will be used for piloted simulation studies
and computer software development for the NASA and Army
programs The navigation, guidance, and display concepts being
developed for use mn the XV-15 operating systems fhght
expenments will first be evaluated on the UH-‘IH/VSTOLAND
system The XV-15/VSTOLAND will be used to mvestigate
alternative functional configurations. time: constrained flight paths,
and ommidirectional approaches

513-54-11

W78-70131

Langley Research Center, Langley Station, Va.
ROTARY WING VTOL OPERATING SYSTEMS EXPERI-
MENTS

J F Gamen 804-827-3621

{505-07-13)

The program will encompass .the mvestigation of operating
systems and piloting techmques for operations from downtown
vertiports under all-weather conditions Termmal air traffic
procedures, arspace requirements, and aviontes system reguire-
ments will be defined The scope of the objective includes
technical integration of advanced contrel and display concepts
with advanced navigation and guidance systems, coupled with
development of surtable terminal-area operating procedures, to
permit the routwne uthzation of trajectornies optimized from the
standpoint of noise, airspace, fuel. and overall efficiency

§13-54-13
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considerations. Flight vehicles and simulatton facilities equipped
with electronic display systems and advanced control concepts
will be used to define the degree of automation required in the
argraft control system and in the guidance, display. and
communicatian systems onboard the aircraft for VTOL termunal-
area operations

W78-70132

Ames Research Center, Moffett Field, Calf.
ADVANCED ROTORCRAFT DESIGN AND APPLICATION
STUDIES

W H Deckert 415-965-5887

{505-10-27, 791-40-31)

The ohjective of this effort is to wvestigate advances in
rotoreraft technology which offer umque performance and
operational advantages for civil and military application Advanced
technology applied toe the problem areas of vibration, noise, safety
and gust response will be evaluated in terms of the overall
vehicle configuration It 15 anticipated there will be numerous
tradeofis for reduced weight and improved fuel economy which
will vary for different configuration-mission combinations In
addition, the detailled design integration study of a hingeless tilt
rotor XV-15 aircraft will be continued to clearly identify major
design problems and prowide design solutions. This study wil!
define both a test program and a flight research program for
evaluating this advanced tilt rotor technology

514-50-01

W78-70133
Ames Research Center, Moffett Field. Cahf
WAKE VORTEX MINIMIZATION
C T Snyder 415-965-6567

The objective of this program 1s to reduce the wake vortex
behind asrcraft in order to reduce the landing separation distance
imposed on transport aircraft by hft-generated wak< vortices from
the present 3 10 & miles to 2 miles without sigmficant detriment
to awcraft performance. Experiments will be conducted in fhight
and in ground-hased facihities and theoretical studies will be
made on innovative techoniques to reduce the wake vortex behind
transport aircraft.

514-52-0%

W78-70134
Langley Research Center, Langley Station, Va.
WAKE VORTEX MINIMIZATION
A W Hall 804-827-3274

The objective of this effort 1s to reduce the hazard potential
of wake vortices shed by transport aircraft through aerodynamic
means without significant detnimental effects on arcraft
performance This objective will be met by developing expenmental
techniques and theorstical numencal methods to enhance the
understanding of the fundamental flow mechamsms assoeiated
with the. generation of multiple vortex wakes, their interaction,
and turbulent decay. A detailed understanding of the relationship
of aircraft span-load distnbution and turbulence effects will be
obtaned

514-52-03

W78-70135 514-52-04
Hugh L Dryden Fhght Research Center, Edwards, Calf.
WAKE VORTEX MINIMIZATION
M R. Barber 805-258-3311

This RTOP covers continuing DFRC activines related to
full-scale, flight test evaluations of various aerodynamic wake
vortex allewiation devices. These devices have been, and[or. are
being developed in ground facility tests at ARC and LaRC. The
approach taken 15 that of flying the devices on actual transport
awcraft {eg. 747's, PC-10%, L-1011'5 etc) Comparisons of
the vortex characteristics with and without the devices are made
by probing the ancraft's wake with specially instrumented probe
aircraft (e g, DFRC's T-37. ARC's Lear Jet. and the FAA's DC-9)
To faciitate wake probing. specialized vortex visuahization systems
are being used and developed

W78-70136 514-54-04
Hugh L. Dryden Fhight Research Center, Edwards, Calif
AIRFRAME/PROPULSION SYSTEM INTERACTION

T. W Putnam B06-258-3311

{505-06-34}
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Two F-15 aircraft are being flown at DFRC to obtain fiight
data for correlation with wind tunnel data and analytical results
These data are being obtained in order to improve predictive
techniques. The specific objectives of this effort are to determine
full scale F-15 airframe/propulsion system interference drag for
correlation with scale model wind-tunnel test data; assess F-15
engine/inlet compatability for correlation with wind tunnel data:
evaluate ap improved n-flight thrust measurement technique,
assess F-15 high alpha and agility flight characteristics for
correlation with wind tunnel test data and 3/8-scale mode! flight
data; and support the USAF in determining the aceeptability of
F-15 component improvement items

W78-70137

Langley Research” Center, Langley Station, Va
LAMINAR FLOW CONTROL

R. J. Muraca 804-827-2045

{516-53-13)

The broad abjective of thus Eammar-Flow Control {LFC)
element of the NASA Aircraft Energy Efficiency (ACEE) Program
1s to demonstrate that predicted reductions in fuel consumption
are attainable for new-design commerical transports through the
apphcation of larmnar-flow control and to vahdate acceptable
economigs In the manufacture and safe commercial operation of
LFC airplanes The technology developed wall be applicable to
although nsufficient for military transports The LFC element of
ACEE consists of three phases; {a) precursor activities and systems
definition, {b) systems development, {¢) fight validation The Phase
I activites which will be accomphshed n fiscal years 1976
through 1978 are covered by this RTOP

514-55-03

wW78-70138 515-51-11
Ames Research Center, Moffett Field, Calf

HUMAN FACTORS IN AVIATION SAFETY

H P Klem 415-965-5094

{505-09-31, 505-08-21}

This research is designed to obtan information regarding
factors in the national aviation system that cause or contnbute
to the occurrence of human errors in aviation operations, to
evaluate the nsks attributable to those factors, and to examine
ways of elimmating them from the awiation system, or of
amehorating ther potentially harmful effects Descriptive and
analytic studies of accurrences, incidents and accidents are used
to determine system and other factors associated with human
errors in aviation operations Full nussion simulation studies are
performed to evaluate the ways in which these factors influence
human performance These studies are supplemented where
required by laboratary studies of human behavior in complex
systems Candedate solutrons and intervention strategies are
examined 1 full raisston simulations or i fight The pragram is
carried out i close collaboration with other government and
ndusiry groups which must implement promising solutions
designed to reduce ‘the number of serntousness of human errors
7 the aviation system.
W78-70138 516-50-01
Ames Research Center, Moffett Field, Calf
SHORT-MEDIUM RANGE ADVANCED TECHNOLOGY
AIRCRAFT DESIGN STUDIES
W H. Deckert 415-965-5887
{791-40-13}

The objective of this work 15 0 help develop a sound
technological base for future decisions relating to the design,
development. and operation of commercial air transportation
systems This objective will be achreved through studies and
selected expenments that examune the relationships between
aircraft technology, anline economics and markets, and environ-
mental constraints, and also through the support of advanced
analytical techniques that will provide an effective tool in analyzing
advanced configurations This work will be done in sufficient
detarl 1o provide a realistic assessment of the critical technical
problems regarding transport aircraft design, development and
operations and their development and operational costs Results
will be used to help define the future direction of productive
technical {and system related) activity for ar transportation
systems. This will include defining the need for a flight research

22

program to demonstrate the integration of technologies. During
the next year this work will concentrate on deterrmmng the
potential for advanced short-haul commuter awrcraft incomor-
ating the most promising applications of advanced technology
to improve the arcraft performance while reducing costs. These
investigations will be performed in-house and under contract

W78-70140 516-50-23
Langley Research Center, Langley Station, Va.
ADVANCED TRANSPORT AIRCRAFT TECHNOLOGY
D w. Conner 804-827-3838

The objective will be to provide technology for advanced
transport aircraft through {1} studies of all-new total aircraft
configuration concepis. {2) studies of fncorporating promising
new subsystem concepts in advanced areraft configurations, and
(3} precursor studies to generate the technology identified as
critical to advanced subsystems where such technology needs
are not otherwise being addressed These studies, covering future
needs for both passenger and cargo transports, are aimed at
improving anwcraft economics, fuel use, noise, emissions and
airport congestion Subsystem areas mvolve advanced structures,
advanced aerodynamies, mcluding lammar flow control and
advanced propulsion systems, tncluding use of alternate fuels
The approach will be to utibze both in-house and contractual
efforts

wW78.70141 516-51-04
Hugh L Dryden Flhight Research Center, Edwards, Calif
YF-12 FLIGHT EXPERIMENTS
B. M Kock 805-258-3311

The YF-12, the only awcraft capable of tnple somic speed
for long durations, is used as a true environment facility for
testing full-scale advanced technology expemments Technology
readiness and feasibility can be assessed by experimentation on
the YF-12 far i advance of future military or civil needs and
can supply the confidence of full-scale and true arcraft environ-
ment. Numerous structures, aerodynamics and propulsion concepts
are being tested and evaluated agamst other predictions and
analysis technigues, thereby updating the capabiity to more
confidently apply the predictive techmiques for more advanced
aircraft of the future.

W78-70142

Langley Research Center, Langley Station, Va.
ENERGY EFFICIENT TRANSPORT

W.J Alford 804-827-2396%

The objectives are to expedite industry acceptance and
apphcation of advanced aerodynamics and active controls
techneology in an integrated manner to achieve significant energy.
economic, and awcraft sales benefits In-house and industry
expenmental and analytrcal efforts will be continued 1n the areas
of supercntical aerodynarnics, high-Ift systems, propulsion/
arrframe integration, wiscous drag reducton, and wing/
empennage/active controls integration utiizing reltable, maintain-
able flight control systems The industry activities are generally
onented at near-term denvative aircraft and the in-house activities
are generally focused at the longer term.new gensration aircraft
technologies that have higher potential with commensurately
higher risks Emphasis will be placed on technologies having
the greatest benefits to long-haul subsonte transport aircraft

516-53-03

W78-70143 516-53-04
Hugh L. Dryden Flight Research Center, Edwards, Cahf
ENERGY EFFICIENT TRANSPORT FLIGHT RESEARCH

M. R. Barber B05-258-3311

{516-53-01. 505-02-24)

Flight tests of Whitcamb winglets on a KC-135 aircraft wall
be conducted This effort 15 directed toward the development of
a system Integration technique resuviting in the design of an
active control system to prowide gust alleviatron, maneuver load
eontrol, and flutter suppression for the Aeroelastic Research Wing
Vehicle [ARW-2). A determination will be made of the extent of
natural laminar flow that can be achieved in a fhight environment
over the upper surface of a subsonic cruise airfoil



w78-70144
Lewss Research Center, Cleveland, Ohio
AERIAL APPLICATIONS DISPERSAL SYSTEMS EVALUA-
TION AND IMPROVEMENT
W. C Strack 216-433-4000

Existing and new technologies for dispersal system improve-
ment will be evaluated analytically and, if sufiiciently promising,
by hmited expenmental testing Improvement in ligqud droplet
size uniformity 1s specifically sought, although conceptual
improvements in other areas such as dry matena! spreaders and
automatic flow control will also be addressed

516-67-02

W78-70145

Langley Research Center, Langley Station, Va
AERODYNAMICS OF AERIAL APPLICATIONS AIRCRAFT
AND SYSTEMS

A W Hall 804-827-3274

(791-40-53)

The objective of aerial applications research is to improve
the effectiveness and effictency of agricultural production systems
threugh apphcation of aeronautical technology Specifically, the
technology will be developed for both short- and leng-term
improvements 1n the accuracy of distnbution, environmental,
health, and safety aspects of aenal applications. and improvements
n awcraft aerodynamics, flight controls, and structures The
program will take an tegrated systems approach to the total
process of aerial applications of agnecultural chemicals, fertiliz-
ers, and seeds

W78-70146
Wallops Station, Wallops Island, Va.
AERIAL APPLICATIONS SYSTEMS PERFORMANCE
EVALUATION AND MEASUREMENT
Lloyd C Parker 804-824-3411

The objectives are to identify and define systems for evaluation
and measurernent of aerial application systems performance, and
to conduct field measurements and expenments which validate
instrumentation reguirements and provide baseline data on aerial
application systems performance Studies will be conducted
which define current state of the art. deficiencies in present
knowledge and measurement concepts and new technological
approaches Field test expenments will be planned and conducted
to provide baseline data on present systems performance and
to evaluate sensor concepts Based on these studies a field test
and measurement system will be defined

516-567-03

516-57-08

w78-70147

Ames Research Center, Moffett Field, Calf.
ROTORCRAFT SYSTEMS FLIGHT VALIDATION
Leonard Roberts 415-365-5066

{B05-10-24, 516-50-01)

The objective of this systems technology program 1s to exploit
the potential for significantly improved helicopters 1n the broad
areas of performance, efficiency. noise and dynamics through a
program of advanced rotor technology advancement The goals
of this program are to substantrally improve the performance,
utility, efficiency, dynamics, noise, mamtainability and ownership
cost of ewil and mihtary helicopters and tilt-rotor awcraft through
system design studies, focused small and large scale tests in
ground-based facibties and selected flight tests of current
state-of-the-art rotors and advanced concept rotor systems This
RTOP also covers the tasks involved in the transfer of helicopter
research from Langley to Ames This includes the transfer of
the two Rotor Systems Research Aurcraft: the AH-1G, UH-1H,
SH-3. and CH-47 helcopters with associated equipments as
specified in the transfer plan: and transfer of the CH-53 helicopter
stnce it is currently being used in the hehcopter operating systems
program which is being transferred to Ames. As soon as funds
become available, a coordinated senes of system design stuches
and wind-tunnel investigations will be initiated to define advanced
rotor concepts for fhight investigations on the Rotor Systems
Research Awcraft and the Tilt-Rotor Research Aarcraft

518-51-01

W78-70148

Langley Research Center, Langley Station, Va
ROTOR SYSTEMS RESEARCH AIRCRAFT (RSRA} OPERA-
TIONS

£18-51-03
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5 White 804-827-3864
{505-10-23: 745-01-03}

The Rotor Systems Research Awcraft {(RSRA) operations
objective is to provide Langley in-house support to bring into
operation two versatile flight research awcraft to provide
economical rotorcraft research capability in the dynamic environ-
ment of flight These research aircraft will prowide research
capabilives that cannot be duphcated in ground-based facilities
This 1s 10 suppert of a joint project with the Army, 1n accordance
with the Memgrandum of Understanding between NASA and
the Army dated November 1, 1971 The project will be managed
through a joint Project Office In accordance with the NASA/Army
Rotor Systems Research Awcraft Project Plan which was jointly
approved by NASA and the Army on February 23. 1973, and
updated February 7, 1974

Aeronautics Experimental Programs

W78-70149
Lewis Research Center, Cleveland, Ohio
ENERGY EFFICIENT ENGINE
Neal T. Saunders 216-433-4000
{(511-54-01; 510-53-01, 505-04.02)
The objective of this program s to develop and demonstrate
technology for a next generation turbofan engine hawing 10 to
15% lower specific fuef consumption, about a 5% reduction in
direct operating cost, and reduced emissions and noise levels
a5 compared to current high-bypass turbofan engines Contracts
for engine definiton were awarded to two engine companies in
order to define engine type and performance charactenstics on
the basis of both engine preliminary design and aircraft integration
considerations Each engine company 1s working with three
airfframe company subcontractors to provide the awcraft ntegration
data Fwo airhnes are under direct contract to NASA to evaluate
the studies from a user pomnt of view From these studies, the
energy efficient engine design characteristics will be chosen The
major part of this program will then be imtiated with award of
parallel component development and ntegration efforts to two
engine companies Engine system analysis, design, and integration
will continue In order to provide refinement to the engine designs
and performance estimates Technology {analysis, design and
small-scale concept testing) in areas not covered by related
programs will be performed Advanced engine components will
be designed and developed, and petformance will be venfied by
ng tests The high-spool core system will be designed, fabricated,
and tested to evaluate its performance characteristics and to
further refine the design of the components The low-spool
assembly will be integrated with the core 10 evaluate two-spool
ntegrated performance

716-01-02

W78-70150
Langley Research Center, Langley Station, Va
HIGHLY MANEUVERING AIRCRAFT TECHNOLOGY
W. P Henderson 804-827-2676

The objective of this research 1s to promote and sttmulate
the application of new and innovative technologies i a multichse-
phrary manner so as to explot, to the highest practical degree,
the synergistic potential of the new technologies for the design
of future fighter arcraft. A wital part of this research will be to
support the ongoing NASA HiMat programs The study of the
highly integrated canard-wing concept will be pursued with the
objectives of defining the stability and control characteristics at
high angles of attack Promising i1deas for obtaming high
aercdynamic performance for maneuvering fighter awcraft will
be examined analytically and expenmentally with primary emphasis
on Investigating their aerodynarmc performance, propulsion,
stability, and control charactenstics RBepresentative promising
concepts which may be ncorporated into the basic canard-wing
concept include a high aspect ratio, two-dimensional, vectoring
nozzles and anti-spin™devices The expenmental studies will be
conducted in the langley 16-foot, full-scale and spin tunnels.

723-01-03
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and simulator studies in the Differential Maneuvering Simulator
{DMS)

WIB-701581 723-01-04
Hugh L Dryden Fhight Research Center, Edwards, Calif
HIGHLY MANEUVERABLE AIRCRAFT TECHNOLOGY

P C Lloschke 805-258-331%

(505-11-54, 505-02-24)

This RTOP covers the fhght-test phase of a program to
provide improved technology for the design of lughly maneuverable
aircraft Present design restraints will be relaxed to permit complete
freedom in the application of state-of-the-art systems such as
integrated, computenzed controls, composite structures, propulsion
augmentation of hft and control, and the hke, in otder to achieve
maximum benefits from synergistic effects. The complex and
innovative configurations such as the HIMAT design can only
be validated and the high risk technology matured for manned
vehicle application through extensive testing of the complete
configuration 1n the real and dynamic environment of flight The
high level of technical nsk inherent in the HiIMAT designs prectudes
their apphcation to manned prototype vehicles because of pilot
safety concerns and the enormous cost of these aircraft This
program wall use large scale free-flying models controlled by
remote piloting techniques ta acquire actual flight-test data at a
minimum cost The facility for these tests exists at DFAC and is
currently being extended to handle supersonic vehicles

Ww78-70152

Langley Research Center, Langley Station, Va.
COMPOSITE COMPONENTS (ACEE}

L. F Vosteen 804-827-3081

{734-02-13)

The objective of the composite components program is to
accelerate the introduction of composite structures in commercial
transport aircraft This will be accomphshed through the
progressive mitroduction of selected components in current aircraft
production. Design technology for typreal secondary structure
components and medium-sized primary structures will be
developed. Manufactunng processes suitablé for production will
be developed and verified through comprehensive ground testing

734-01-13

W78-70153

Langley Research Center, Langley Station. Va.
COMPOSITE WING (ACEE}

L. F. Vosteen 804-827-3081

{734-01-13)

The composite wing is part of the ACEE composite structures
program The objective is to develop design and manufactuning
technology to accelerate the introduction of composite structures
in new and denvative commercial transport aircraft. Multiple
contracts will he awarded to investigate the utilization of
composites in wing structure “Following the completion of the
studies, a contractual program will be nitiated to develop
composite wing Struciure

734-02-13

W78-70154

Lewis Research Center, Cleveland, Ghio
QUIET CLEAN SHORT-HAUL EXPERIMENTAL ENGINE

Carl C. Ciepluch 216-433-4000

{505-05-32)

The objective of this program s to design, build and test
expenmental engines to consoldate and demonstrate the
technology needed for very quiet, clean and efficient propulsion
systems for economically viable and environmentally acceptable
powered lft short-haul amwcraft Two expenmental propulsion
systems, engmnes and nacelles. one for under-the-wing and one
for over-the-wing nstallations, will be designed, built, tested and
delivered to the Lewis Research Center Acoustic and aerodynamic
performance testing in wing-flap system installations will be
conducted to vernfy system characteristics and achievement of
program goals

738-01-02

W78-70155

Ames Research Center, Moffett Field, Cahf.
SCAR FUEL TANK SEALANTS

R W. Rosser 415-865-5244

743-01-01
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Fuel tank sealants will be developed which offer-long service
life under conditions encountered in advanced supersenic ancraft
The specific objectives are to. synthesize, charactenze, and
vulcanize sealant elastomers: study mechanismi{s) by which they
detenorate on exposure to heat both in the presence and absence
of fuels. select optimum sealant and determine its thermophysical
and dynarme properties: and evaluate 1t by performing appropn-
ate environment and flight testing Movel elastomers will be
synthesized as candidate fuel tank sealants designed to meet
flight requirements of Mach 2 7-3 0 and higher. The mechanisin
and Kkinetics of thermal degradation of these sealants will be
investigated Gum sealants will be selected, compounded, and
tested under simulated fuel tank conditions to establish their
long term service hfe The optimum sealant will then be apphed
to a fuel tank in an advanced awcraft and flight tested
W78-70156 743-01-03
Langley Research Center, Langley Station, Va
SCAR-STRUCTURES AND MATERIALS TECHNOLOGY
E. E Mathauser 804-827-2036
(743-05-03)

The objective of this program is to establish a supersonic
structures and matenials technology base by developing capability
in structural concepts and design, Joads and aeroelasticity, and
in materials, fatigue, and manufacturing methods The development
of capability for computer-aided analysis and synthesis will be
undertaken, and validation of the computer tools and methodology
by apphcations to SCAR configurations will be made Advanced
transomc/supersomc flutter methodology and aeroelastic load
prediction methods will be developed Walidation of active landing
gear design methodology will be made and a description of
high altitude atmospheric turbulence environment obtamed
Included also 1s work on strength, fatigue and fracture to establish
structural integrity of materfals and representative components;
performance of time-temperatare-stress studies to deterrmine
capabilities of advanced matenals, apphcation of advanced resins
and adhesives: development of fabncatton methods including
superplastic forming of titanium. and fabrication, ground test.
and installation of components on the YF-12 and Boeing 737
aircraft for flight service evaluation The structures and matenals
technology from this program will permit major reductions n
structural wesght, improved structural ntegrity and lower cost
for supersomic cruise awcraft.

W78-701857 743-01-04
Hugh L Dryden Fhight Research Center, Edwards, Calif
SCAR STRUCTURES AND MATERIALS TESTING
J M. Jenkins B805-258-3311

The objective 15 to determine the structural performance of
candidate supersonic materials and fabrication technigues. A
coordinated program of flight tests on the YF-12 awplane and
supporting laboratory tests in the DFRC Fhight Loads Research
Facility will evaluate such advanced concepts as corrugated and
honeycomb sandwich, composites, skin stringer, and superplastic
formed ttanium concepts i a load and thermal environment

W7B-70158
Lewis Research Center, Cleveland, Ohio.
SCAR PROPULSION TECHNOLOGY
R J Weber 216-433-4000

Advances in propulsion system technology will be required
to permit the development of a quiet, clean, economical
commercial supersonic transport Contracts for the study of such
arplanes have been let by Langley Research Center, and other
supporting work 1s being performed at each of the NASA Research
Centers As part of that efifort, LeRC 1s studying the propulsion
system in order to defina the most desirable engine cycle, identify
technology requirements, and advance the vanous component
disciphnes pecullar to supersonic flight to the pont where
development of an actual engime could be undertaken when
desired. The effort involves n-house and contracted research In
engine cycles, noise and pollution, stabihity and contral, materials,
and various umque components.

743-03-22

W78-70159
Langley Research Center, Langley Station, Va

743-04-13



SCAR - AERODYNAMIC PERFORMANCE TECHNOLOGY
F. E McLean 804-827-4576

The objectives of this program, are to advance the state of
the art in supersonic aerodynamics through the generation of
comprehensive data bases on promising advanced supersonic
configuration concepts, through the development of better tools
for serodynamic design and analysis. and through continued
research on important sonic boom phenomena. Aerodynamic
advances resulting from this program will be studied in concert
with technology advances in the related disciplinary areas of
propulsion, structures and materials, and controis through detailed
systems mtegration and technology studies of representative
supersonic cruise aircraft concepts Throughout the studies, major
consideration will be given to the factors which influence and
improve the noise, pollution, energy efficiency. and overall
performance of potential future supersonic cruise aircraft.
Objectives of the program will be accomplished through
construction and tests of models of industry and NASA supersonic
configuration concepts, through support of in-house, industry and
university approaches to the development of critical design and
analysis methods, and through in-house and unmversity studies
of sonic-boom. In-house NASA and industry design integration
teams will bulld up to an adequate level to perform meaningful
technology studies and provide reliable direction 1o the future
research effort

W78-70160

Langley Research Center. Langley Station. Va
SUPERSONIC CRUISE AIRCRAFT RESEARCH--ACTIVE
CONTROL OF AEROELASTIC RESPONSE

W H Reed, Il 804-827-2265

{743-01-03)

In order that dynamically scaled aeroelastic wind tunnel
models may be used to study and wvahdate active control
apphications for the minimization of argraft aeroelastic response,
the state of the art of meodeling technology. including model
design and construction and testing techmiques, will be advanced
as required for active control apphcations In addition to basic
technique development. considerable emphasis will be placed
on validating model procedures by correlating wind tunnel results
with analytical and flight data So that future supersonic cruise
aircraft can take full advantage of the potential benefits of active
control for the minimization of aeroelastic response. research
will be conducted to develop new active control concepts and
approaches that are particularly applicable to SCAR class arcraft.
These efforts are designed to help meet the general objective
of establhishing an expanded supersonic stabibty and controls
technology base in parallel with the expansion of other supersonic
disciplinary technologies which will provide major control system
advances applicable” to airrcraft operating at supersonic cruise
speeds

743-05-03

W78-70161 743-05-04
Hugh L Dryden Fhight Research Center, Edwards, Calsf.
SCAR STABILITY & CONTROL TECHNOLOGY
D. T. Berry 805-258-3311

Significant handling qualties problem areas genenc to
supersonic cruise vehicles have been observed during XB-70
and YF-12 fight tests This RTOP 1s concerned with analytical
techniques suitable for the development of handling qualittes
critenta for supersonic cruise flight The problem areas of concern
include  arframe, propulsion  and  structural  interactions,
requirements for automatic control, atmosphenc influences, and
inadequangy of current criteria for luigh speed cruise fight These
goals are being pursued by unwersity grants and/or contracts
to private industry.

w78-70162
Ames Research Center, Moffett Field, Calf
TILT ROTOR RESEARCH AIRCRAFT
W H Deckert 415-8365-5442

The abjective of this‘RTOP 1s to design, develop, and conduct
flight research 1n two XV-15 Tiit Rotor Research Aircraft to
prove the tilt rotor concept for petential military and gvil missions
The following proof-of-concept tasks utihzing the two XV-15
aircraft will be performed {1) investigate through flight research

744-01-01
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the wiability of the tlt rotor concept, particularly by venfying
rotor/ pylonfwing dynamic stability and awcraft performance over
the entire operational envelope, (2} expenmentally establish a
safe operating envelope and initially assess the handling qualities
of the XV-15 Tilt Rotor Research Aurcraft for use i fellow-on
advanced flight research; {3) investigate tilt rotar aircraft gust
sensttivity: and (4} investigate the effect of tilt rotor disc loading
and tip speed on downwash and noise.

W78-70163 744-01-04
Hugh L Dryden Fhght Research Center, Edwards, Calif
TILT ROTOR RESEARCH AIRCRAFT
R E Klein 805-258-3311

This RTOP covers DFRC's support to the Ames Research
Center in the segments of the Tilt Rotor Arcraft fight test program
that may impose a high risk to surrounding communities in the
event of an emergency The Edwards Air Force Base complex
with its dedicated airspace suggests that all the high-speed testing
be performed at the DFRC faciity The DFRC would support a
joint flight test team with-Operations, Aeronautical Projects and
Research Directorates expertise as needed 1o successfully
complete the high-speed fhght test program High speed 15 defined
as speeds equal to or greater than 250 knots. -

wW78-70164

Langley Research Center, Langley Station, Va.
ROTOR SYSTEMS RESEARCH AIRCRAFT (RSRA)

S White 804-827-3864

{606-10-23, 518-01-03)

The Rotor Systems Research Aurcraft {RSRA) objective 15 to
develop and bnng into operation two versaule flight research
aircraft ro provide economical rotorcraft research capability in
the dynamic environment of flight These research awcraft will
provide research capabilities that cannot be duplicated in
ground-based factlities. Rotorcraft research has previously been
restricted because of the expense of developing specialized
vehicles The versatulity of the Rotor Systems Research Asrcraft
will provide (1) economical flight research of a wide vanety of
promising new rotor concepts. and (2} dynamic venfication of
rotorcraft supporting technology ofienng potential solutions to
existing or anticipated problem areas. This 15 a joint project
with the Army. in accordance with the Memorandum of
Understanding between NASA and the Army dated November
1, 1971 The project will be managed through a joint Project
Office in accordance with the NASAfArmy Rotor Systems
Research Aircraft Project Plan which was jointly approved by
NASA and the Army on February 23, 1973, and updated
February 7. 1974

745-01-03

W78-70165
Ames Research Center, Moffett Field, Calf.
QUIET SHORT-HAUL RESEARCH AIRCRAFT (OSRA)
Waliace H Deckert 415-965-5662

This RTOP covers the design. fabnication. and test of a quiet
propulsive-hit research aircraft which will permit flight research
beyond the fight regime of the AMST and the existing augmented
jet flap Buffalo aircraft The approach stresses low-cost modifica-
tion of another existing Buffalo aircraft Key design simphfication
guidelines are use of fixed landing gear, 160 knot maximum
speed, 4-2g, -0 5g hmit load, and design life of 500 fhight hours
The fhight research will advance technology for future development
of reltable, quiet, and economical propulsive Lft transports The
test program will provide specific information on fiight ¢charactens-
tics, and powered hft performance, as well as informaton on
design, noise, operational features and propulsive-lItft system
economics The research aircraft design goals include capability
of usable approach lift coefficients greater than 4.6, 90 EPNdB
nose footpnnt smaller than cone sguare mile, and roll contral
power greater than 1 rad/sec2 The project will include
meodification of an existing C-8 Buffalo aircraft into an advanced
hybnd/upper surface blowing propulsive-Iift configuration with
updated Lycoming YF-102 engines and A-9A gearbox accessones
to power the arrcraft in its flight research program. Please refer
to the following documents for all the required addittonal RTOP
wformation (1) Project Plan for QSRA. May 11, 1977, {2) Flight

769-02-01
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Test Plan for QSRA, March 1977, and (3} Environmental Impact
Statement for QSRA, July 1976.
W78-70166 . 769-02-02
Lewis Research Center, Cleveland, Ohio.
QUIET PROPULSIVE LIFT TECHNOLOGY - QSRA PROPUL-
SION SUPPORT
M F Valerino 218-433-4000

LeRC is supporting ARC relative to the propulsion system
of the QSRA awcraft This support has included the study of
engines potentially suitable for the research awcraft in achieving
its powered lift, noise, and near termunal performance goals.
Based upon the results of the engine and the aicraft studies,
the hybrid upper surface blowing system was selected for
incorporation INto the Buffalo Aircraft and the Lycoming YF-102
senes, and this turbofan engine was selected as most suited for
the application. The propuision support has included the
determination of the updating required to government-owned
YF-102 engines to meet the needs of the research atrcraft, the
use of one YF-102 engine for supporting ground-test studies by
LeRC, the prowvision of 2 nonoperational mockup engine to the
airframe contractor. and the prowision of four updated/ refurbished/
acceptance-tested engines for the fight awcraft The continuing
support effort will include {1) provision of a fifth (spare) fight
engine, {2} review of propulsion system performance and acoustic
results obrained during the flight acceptance tests, and (3}
participation as required in all other propulsion aspects of the
aircraft program

Space Research and Technology base

W78-70187 506-15-21
Ames Research Center, Moffett Fiefd, Calif
ADVANCED ELECTRONICS AND MATERIALS RESEARCH
E E Whiting 415-965-5690

The cobjective 1s to mvestigate the atommstic structure and
physical properties of epitaxially absorbed layers of metallic and
semiconducting materials on well defined single crystal substrates,
and to study the change of adsorption properiies when co-
adsorbing active gases The cntical materfal parameters that
contiol the achievement of very low work function surfaces by
adsorption will be defined Improvements on the new Auger-
microprobe will be mmated after performance testing determines
the application imitations of the instrument Another objective
15 to continually advance the state of the art of computing wave
functions for molecules and atomic clusters The wave functions
will in turn be used to compute molecular properties such as
dissociation energies. potential surfaces and optical ¢ross sections
The computed properties will be of great utility in the areas of
reentry physics, stratospheric pollution studies. and materials
science
W78-70168 506-15-23
Langley Research Center, Langley Station, Va.
ADVANCED ELECTRONICS AND MATERIAL SCIENCE
E. J. Conway 804-827-3127

This basic research program 1s composed of two major thrusts
R&D on high-efficiency GaAs solar cells for space application
and computational chemustry of solids, surfaces and gaseous
reactions The technology #for high efficiency {18 5% AM-O)
GaAs-GaAlAs solar cells with high-temperature (200-300 C)
operating capabiity and high radiation resistance is being
developed for potential space applications. such as solar electric
propulsion/ Halley's Cornet rendezvous mission, or a space-power
station With the goal of 18 to 20% AM-O efficiency at the
beginning of Ife achieved, this effort emphasizes radiation and
high-temperature stability to maxmize end-of-ife efficiency
Detalled experimental and theoretical vestigations of cell
parameters which affect radiation stabiity, e g. band-gap grading
and junction depth, are made In addiion, radiation damage
measurements are performed on GaAs crystals The metallurgy
and electrontes of electncal contacts to GaAs solar cells at bugh
temperature are stuched Quantum theoretical techniques are
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developed and used to study covalently bonded sohds leg.
diamond) and a vanety of gasecus molecules By developing a
method for computing the energy and structure of solids and
surfaces, general chermical trends are obtamned Computaticnal
chemistry on atmospheric gases investigates rapid molecular
reactions of trace reactive species, such as NO3 This approach
avoids the experimental difficulties associated with low concentra-
tions and side reactions of short-lived intermediate species by
fundamental computations of reactions and chemical and
SPectroscopic properties.
W78-70169 508-15-25
Jet Propulsion Lab, Cabf. Inst. of Tech, Pasadena
PROPERTIES OF MATERIALS FOR ELECTRONIC APPLICA-
TICNS

G. W. Lewicki 213-354-4530

{606-16-15])

This program pursues basic investigations into new technolo-
gies needed to meet NASA’s requirements for electronics
Investigations are directed at thin metal-oxide-silicon {(MOS)
structures, advanced GaAs solar cells, advanced cryogenic infrared
detectors, superconducting digital mierocirewits, and high
temperature superconductwity. Thin MOS {metal-oxide-siicon)
structures with oxide thicknesses of 100 A or less are being
investigated in order to (1) solve basic instabiity problems in
LS| {large-scale-integration) technglegy, and (2) establish the
properties and limiation of thin MOS structures which are
precursors of ultrahigh-density microelectromies 10 to the 8th
power bits/ sq cm) Another task is aimed at new methods of
achieving low-cost, high-efficiency galllum arsentde solar cells
Variations of Schottky barrier structures are being used because
of thesr inherent simplicity, reproducibility, and radiation resistance
Deposition of these structures by chemical vapor depositton and
the use of selective chemical etches can lead to ultrathin
hght-weaight solar cells and lower costs by allowing for the use
of reusable substrates Detectors based on phenomena existing
at cryogenic temperatures are being investigated for applications
in the millimster and submilhimeter wavelengths Studies are also
being undertaken to develop superconducting detectors operating
at high temperatures in order to reduce demands on the supporting
cryogemic system Another task involves the study of digital
microcireuits based on superconducting technology and Josephson
effect devices which could provide improvements of two orders
of magnitude in speed, power consumption. and circuit density
This program 15 aimed at develeping a technology base for
microcircuits embodying these features The possiblity of
synthesizing a high temperature superconductor, eg. T sub ¢
approximates 100 K, i1s being investigated for future applica-
tions in space and energy technologies The approach involves
a coordinated physics and chemistry effort directed towards the
study of quasi-one-dimensional orgamiec metals {which represent
the most promising system for achieving high T sub c} The task
is focused on understanding and controlling the major obstacle,
te, interchain coupling, which inhibits the attainment of a high
temperature superconducting state.
W78-70170 506-16-11
Ames Research Center, Moffett Field. Calif
SURFACE PHYSICS AND COMPUTATIONAL:-CHEMISTRY
E E. Whiting 415-965-5650

Understanding of metal interface properties are expanded
by probing their structure on an atomistic scale Knowledge of
surface/environment interaction (corrosion) 15 improved by
studying gaseous surface reactions and their relationship to
microscopic matenal properties Well-defined metal clusters wall
be used to simulate preferential surface interactions which will
be comrelated with basic catalytic processes Another objective
is to develop efficient computer codes to calculate reliable wave
functions and thereby compute many basic properties of matter
such as dissociation energies, optical absorption cross sections,
and catalytic properties of small particles The codes will be
continually upgraded for use on the CDC 7800 and other 'super
computers’ to enable more precise results and the consideration
of larger systems Emphasis will be placed on studies of
chemisorption, monolayer growth, catalysis, and modeling of
hydrogen embnttlement



W78-70171
Lewis Research Center, Cleveland, QOhio,
PHYSICS AND CHEMISTRY OF SOLIDS -
R. A. Lad 216-433-4000

The objective of the basic research is to increase the base
of understanding of the relationships between the electromig,
atomic, molecular, and microscopic structures of solids and their
mechanical, structural, and chemical properties The focus is manly
on prablems assccrated with the strength and impact behavior
of metal matnx composites, the high temperature corrosion
processes In gas turbine engines, and battery material problems
in the Ag-Zn battery The emphasis in composites s on factors
that limit the strength and impact resistance and on the properties
of the fiber-matnx mterface that play a role in imiting strength
and fatigue resistance The migh temperature corrosion studies
center on (1} measurement and identification of the role of the
chemical species 1nvolved 1n corrosive combustion systems, {2)
the establishment of the thermodynamics that pertain, {3) study
of the contributory roles of species such as HCI, NaCl, and
NaCH, and {4) theoretical and expenmental studies of the process
of deposiion of Na2804 on hot surfaces from flames. The battery
materials research is designed to determine how the electrochemi-
cal processes occurring in the battery are affected by the
separator material and its structure and by the charging cycle

506-16-12

W78-70172
Jet Propulsion Lab., Calif Inst of Tech . Pasadena
VISCOELASTIC PROPERTIES-OF POLYMERS
J Moacamn 213-354-3178

This is a program of fundamental research on the mechamcal
behavtor of polymers 1t 15 intended to determine the molecular
paramenters: which control rheological behavior This has been
successful in simple amorphous rubbery systems which are not
chemically reacting The goal now is to extend this work first to
longer times, where degradation may set in, and then to shorter
tmes. where the material is glass-hard. At the same time a
modified theory must be developed to describe crystalline and
polyphase systems. The general approach involves the syntheses
of 'both new and modified polymenc and prototype chemical
structures, the charactenzation of these matenals, and the
determination of chemical structure, morpheology. and property
relationships Applications for the mechanical properties work
might range from improved solid propellants, expulston bladder,
and valve seat matenals for hquid propulsion systems, sealants
for high-speed aircraft, new types of reinforced plastics, fugh
relability belts and tapes for spacecraft magnetic recorders, and
solar sall materials

506-16-15

wW78-70173

Lewis Research Center, Cleveland, Ohio
ADVANCED MATERIALS. MANUFACTURING. AND
LUBRICATION PROCESSES

W. D Klopp 216-433-4000 )

[505-04-42; 511-54-02; 511-58-02)

The objectives of this program are te characterize the

suitabiity of present materials, develop \mproved materials and
. manufacturing processes. and better understand the friction, wear,
and adhesion behavior of materials for advanced space systems,
such as power-generation, propulsion, and communications
systems. Matenals and manofacturing studies include space
environment effects-on mechanical properties of superalloys and
improvement of alumina/aluminum and baronfalumimum com-
posites. Lubrication studies are directed toward advancement of
technology of aerospace devices by application of improved
matenals and designs, utibzatwon of advances i aerospace
materials, lubricants, and lubrication methods for the general
benefit of mankind, and pursuit of solutions for anticipated
matenals and lubncation problems in aerospace vehicle mechanical
components

506-16-22

W78-70174
Langley Research Center, Langley Station, Va
MATERIALS FOR SPACE STRUCTURES
R. T Swann 804-827-2969
(743-01-03: 524-71-03)

The objectives of this research are’ (1) to identify rnechamisms

506-16-23
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of mechamcal property degradation in advanced matenals such
as metal matrix composites: {2) to expand-capabiity to predict
mechanical property degradation of these materials; {3} to define
the operating conditions for which these matenals are swuitable,
and (4) to modify the materials to improve properties and reducé
degradation Metal matnx composites such as Borsic/Ti, BfAL
and Borsic/Al, as well as other advanced structural matenals
will be subjected to thermal, environmental and mechanical cycles
Residual mechanical properties will be evaluated, and degradation
of these properties will be comrelated with mucrostructural and
physical changes Analyses of diffusion, phase change, and
chermical reactions will be developed, and these analyses will
be applied to predict micrestructural changes. Atenmic models
will be developed of point and extended defects and their
interactions These analyses will then be extended to predict
residual mechanical properties directly in terms of thermal and
loading histories Fnally, with this quantitative analysis in terms
of maierials vanables available, the matenals will be madfied
to reduce degradation

W78-70175
Ames Research Center, Moffett Freld, Calif
HEAT PIPE TECHNOLOGY
C. R MecCreight 415-965-6525

The objectives of this RTOP are: (1) to develop basic control
mechanisms by which heat pipes may achieve vanable conduet-
ance., feedback control, or thermal diode performance. (2) to
improve liqud transport capacity and reliabiity, and (3) to
participate n fhght tests of advanced heat pipe technology to
establish fhght level confidence Ames Research Center shall
act as the lead OAST Center and provide guidance to OA, QSS,
and OSF in this capacity as a means of extending basic
understanding mto practical mssions Development of basic
control techniques will be continued with sustamed emphasis
on cryogenic thermal diodes, cryogenic gas-controlled heat pipes,
and gas absorption reservoir heat pipes Liquid transport capacity
and reliability will be increased through the continued development
of non artertal heat pipes, flexible arteries, and the application
of improvad evaporative and artetial pnming concepts. A figh
performance cryogenic diode heat pipe will be developed, tested,
and delivered for flight aboard the Long Duration Exposure Facility
(LDEF).

506-16-31

W78-70176

Lewis Research Center, Cleveland, Ohio
HIGH TEMPERATURE HEAT PIPES
James F Mormis 216-433-4000
(606-23-32)

Heat pipes afford umique capabilities for thermal control of
envirenmental effects These simple self-contained, self-pumped
systems operate with no moving parts except thewr working fluids
to transfer and transform heat from nuclear, solar, or chemical
sources. In effect heat pipes transport great thermal power
densities with shght temperature gradients, low weights, and
small volumes at high, intermediate, or low temperatures Such
characteristics are valuable for many space heating. cooling,
and thermal control applications Accordingly a major NASA
objective 1s to provide efficient. durable, economical heat pipes
in appropriate temperature ranges for anticipated space apphica-
tions And the approach to these intended accomplishments s
to establish materials, designs, and processing for space-effective
heat pipes and to venfy ther efficacy through performance
evaluation and life testing

506-16-32

W7B- 70177
Langley Research Center, Langley Station, Va
SPACE ENVIRONMENTAL EFFECTS ON MATERIALS
W. 5 Slemp 804-827-3041

An expenmental program 1s 1n progress to provide improved
matenals and techmiques for long hfetime and greater reliabibity
of spacecraft under space environmental conditions Specific
thrusts are: (1) developing thermal control materals; {2)
deterrmiming effects of solar radiation on matenals for large space
structures, and (3} establishing an mterplanetary/planetary
meteoroid environment model The development of accelerated
solar radiation test technigues will be emphasized. The ap-

506-16-33
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proach shall include {1} the imtiation of an expenmental program
to evaluate the effects of solar radsation on raterials for large
space structures, {2) the development of a model of the meteoroid
environment w the solar system; and (3} completion of Shuttle
qualificaion testing on the nonspecular second-surface rirror
coating.

W78-70178
Goddard Space Flight Center, Greenbelt, Md
FLIGHT TESTING OF HEAT PIPES
R. McIntosh 301-982-6071

The objective of this RTOP is to improve the quality and
relaibility of spacecraft, subsystem and sensor temperature control
through the wse of heat pipes During FY78 primary emphasis
will be placed on design of rehable low temperature heat pipes
which can be used for cryogenic sensor temperature control
and/or solid cryogen cooler ife-tsme enhancement As part of
the testing program a eryogenic heat pipe expenment will be
designed for flight aboard the LDEF or another suitable spacecraft.

506-16-36

wW78-70179
Marshall Space Fhight Center, Huntswille, Ala
THERMAL CONTROL COATINGS
Donald B Wilkes 205-453-2405

As a continuation of work in the thermal control field, efforts
will be diected toward methods of improving NASA’s capabilities
of controlling spacecraft temperatures Development will be
completed on a new improved white paint based on a Zn2Ti04
pigment Environmental tests of this new coating, along with
other thermal control surfaces, will ba carned out to determine
their long-term stability in the space environment. The continued
development and testing of an improved white paint with an
ultimate solar absorbance of 0 08 has been determined as essential
technology by the Space Transportatien System Technology
{STST) Thermat Control Working Group

506-16-39

W78-70180

Ames Research Center, Mofiett Field, Calif.

TPS MATERIALS AND SYSTEMS EVALUATION
H. K, Larson 415-965-5369

(506-26-21)

The objective is to provide thermal protection systems
concepts and matenals for heat shields to protect earth and
planetary entry vehicles and planetary probes during atmospheric
entry. The specific objectives are are to (1) evaluate the
performance of and improve the space shuttle thermal protection
system; (2} develop improved minimum weight TPS for fully
reusable advanced space transportation systems, (3) to develop
planetary probe heat shield matenals and determtng methods to
minimize heat shield weights, and (4} develop concepts and
heat .shield materials for safe earth entry of radicactive power
sources and to support DOD requirements The system require-
ments for each end use arg defined. Thermal protection matenals
parameters are determined that meet these requirements.
Materials are either selected from the extensive technelogy n
existence or new maternals with optimized propertres are
developed Candidate thermal protection concepts and matenals
are subjected to systematic analysis and testing to qualify them
for the defined end use Extensive Ames arc plasma test facilites
developed for space shuttle and planetary entvy probes are used
in the expenmental evaluations Analytical studies are performed
utiizing unique environmental computer codes developed by ARC
that include detailled models of both, the aerothermal environment,
and material response to obtain in-depth understanding of the
matenal characteristics. Detalled temperature dependent radia-
tion propeities are computed for gaseous species required for
thermal response analysis. Materials are often developed as a
result of these studies to meet the ever more stringent
requirements for atmosphenc entry thermal protection

506-16-41

wi8-70181
Langley Hesearch Center, Langley Station, Va.
TPS MATERIALS FOR SPACE TRANSPORTATICN SYS-
TEMS
R'T Swann 804-827-2969

The objectives of thus RTOP are to provide heat shield testing

506-16-43
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to support the space shuttle program, and to develop improved
thermal protection matenials and systems for advanced space
transportation systems Available arc-tunnel and other facilities
will be used as required to validate the space shuttle TPS. If
problems are discovered in the course of this testing. in-house
pragrams will be undertaken to find solutions. Environmental
exposure testing of RS! will continue. Technology studies of
alternate shuttle TPS will be continued For advanced vehicles,
new materials and materials configurations will be developed
with emphasis on metallic matenals. High temperature creep
will be studied, data will be generated on vanous alloys and- a
design methodology will be developed based on statistical analysis
of the data. A model for cyclic creep will be developed
Thermomechanical processing techniques which improve creep
resistance and other properties of materials will be evaluated
W78-70182 506-17-13
Langley Research Center. Langley Station, Va.

ADVANCED SPACE STRUCTURES

M F Card 804-827-3054

{605-02-13)

The objective 13 to develop the technology required for
obtaining wnproved efficiency and reduced costs in space
structures and space transportation systems by the application
of advanced matenals, advanced structural concepts, and advanced
analysis and design methods Research and development is betng
carried out to establhsh a technology base of advanced analytical
methods for predicting the strength, stiffness, dynamic, and
thermal behavior of typical structural components. An adequate
test data base 15 being estabhshed for analysis verification as
well as for burlding confidence New concepts are explored by
conducting preliminary trade studies followed by detailed design
and experimental evaluation of selected configurations Rapid
design procedures are being developed to provide reliable weight
and performance characteristics of advanced concepts so that
meaningful trade-ofis can be made on total vehicle design studies

W78-70183
Lewis Research Center, Cleveland. Ohio.
COMPOSITE STRUCTURES ANALYSIS AND DESIGN
METHODS
R. H. Johns 216-433-4000

Composite matenals offer a high potential for reducing the
weight of many structural components. However, before full
advantage can be taken of the unusual properties of composite
matenals in such applcations, considerable design and material
property information 15 needed it 15 proposed that studies be
continued that will develop analytical design techniques for (1)
predicting structural characteristics of given composite configura-
tions and for optimizing composite structures for mtrimurn weight,
cost, and structural efficiency through finite element analyses
such as NASTRAN., (2] predicting tugh velocity impact characteris-
tics: and (3} predicuing defect growth and arrest under simulated
service environments Other studies will experimentally determine
the mechanical properties of appropnate composite systems under
complex-loadings and environmenits, 1 e , multi-axial loading, cychc
loading. high velocity impact, and in the absence or presence of
various representative defects. The results of this work will also
serve to venfy the anlaytical design techmiques referred to above.
Current programs involving composite pressure vessels and
fracture control technology. which were funded under other RTOPs,
will be completed under this RTOP in FY-78

506-17-22

W78-70184
Langley Research Center, Langley Station, Va.
VEHICLE DESIGN METHODS
M. F Card 804-827-3054

The objective of this effort is to provide-advanced structural
analysis and destgn methods which will accurately and economic-
ally predict the performance and durability of future space systems.
Theoretical analysis and design efforts include research to devise
new equations representing structural behavior and rapid solution
techniques to make complex analysis/design feasible In addition,
the effort includes computer code development of large scale
analysis tools as well as selected structural experiments to confirm
the accuracy of advanced methods In current studies, efiorts

506-17-23



are dedicated to completion of new coding development for two
major analysis tools for structural analysis of complex structures.
Studies will be conducted to develop methods for including
damage criterra i both the sizing for residual strength and n
the prediction of fatigue life of composite structures Design
technigues to increase the residual sirength of damaged structures
will also be evaluated In addition, new methods for predicting
loads and non-linear behavior or large flexible space structures
will be investigated

W78-70185
Langley Research Center, Langley Station, Va
SPACE VEHICLE DYNAMICS
M F Card 804-827-3054

The cbjective of this effort i1s to develop and validate advanced
analysis and test methods for the prediction of dynamic, acoustic,
and aercelastic response of space transportation systems and
payloads. A major part of the effort is to establish new analysis
and test techmiques for dynamic response which will permit
rapid. accurate prediction of the response of new candidate
payloads from knowledge obtained on early launch vehicle flights
In current studies, refined methods of vehicle payload coupling
will be investigated, as well as advanced methods of measuring
and reducing n-fight dynamic data on a c¢andidate shuttle
payioad Research will also be conducted on the dynamic response
of very large, flexible structures with distributed control force
loadings and deployment motions The effort also includes studies
of the control of dynamic and aeroelastic phenomena associated
with space vehicle performance including flutter and ground wind
loads and the thermal acoustic response of thermal protection
systemns Current efforts in this area involve tests on wind tunnel
medels and TPS panels to provide cntical data. evaluate analytical
prediction techmgues, and investigate advanced aerpelastic test
techmques

506-17-33

W78-70186
Jet Propulsion Lab, Calf Inst of Tech., Pasadena
SPACE VEHICLE DYNAMICS
E Heer 213-354-3060

The principal objective of this five-year effort 15 to perform
research and advanced development in dynamics critenia, design,
analysis. and testing to develop and uwpdate analysis and test
methods These methods will be used for the prediction and
verification of structural response and stabidity w support .of
advanced design, optimization and qualfication of space transpor-
tation systems and payloads The activibes will be coordinated
with NASA headquarters: other NASA Centers, and the
Dynamic, Acoustie, and Thermal Environment {DATE} Working
Group chaired by GSFC The task will utilize existing data from
fight programs {Viking, Voyager. and others) until the shuttle
arbiter bay flight data are available

506-17-36

W78-70187
Goddard Space Flight Center, Greenbelt, Md.
PAYLOAD ENVIRONMENTS AND DYNAMICS
J. P Young 301-982-4284

The overall objective is to develop and validate improved
analysis and test methods for the prediction of structural
dynamic/acoustic enviranments, for response computation, and
for the venfication of hardware flightworthiness. Mear term specific
objactives are to develop an improved method to predict STS
payload random wibratton environment, to improve the accuracy
of analytical predictions of the vibration response of structures
to acoustic excitation, and to plan for the acquisition and analysis
of STS fight data that is spexmfically suited for providing venfication
of environment prediction metheds The approach to satisfy the
above near term objectives will be to develop empirically based
transfer functions that relate payload random wibratwon environ-
ment spectra to acoustic input excitation, to perform an
experimental evaluation of the significance of spatial correlation
effects on the random wibration response of spacecraft structures,
and to participate in the DATE Working Group activities

506-17-36

W78-70188
Marshall Space Fhight Centar. Huntswville. Ala
SPACE VEHICLE DYNAMICS

506-17-39
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R. 8 Ryan 205.-453-2481

The objective 15 1o develop and validate dynamic, acoustic
response, and stability prediction capabihity to provide for improved
design optimization of space transportation systems and payloads
The thrust of this technology enhancement shall be to improve
the accuracy and efficiency of analytical predictions through
improvements in structural/environmental modeling. numerical
methods and computer applications, response computations,
structural dynamic testing, and analysis/test correlations The
approach will be to conduct basic hterature and expernence
searches, develop concepts and approaches, formulate analytical
and/or test procedures, equations, etc, and verify by analysis
and test. The following major task areas will be undertaken to
accomplish the objective (1} component design and test critena
{high frequency}, and {2} simproved structural and flurd dynamics
analysis capabihity -
W78-70189
Langley Research Center, Langley Station, Va
INFRARED ULTRASENSITIVE DETECTORS
H D Hendncks 804-827-3418
{606-20-33)

The objective of this research 15 to develop advanced
ultrasensitive detectors required for apphcation in future aeraspace
missions such as earth resources, pollution and envirenmental
monitoring The masn thrusts are- {1} to develop monolithic indium
antimomide detector arrays with on chip signal processing and
readout of mfrared sensers utilizing charge coupled {CCD)
technology, and {2) to develop improved pyroelectric detectors
with greater D¥ (increased sensitwity) that will operate near
room temperature Matenals processing, device technology and
fabrication technolegy will be developed to give improved signal
to noise ratios, wncreased resolutton and broader spectral
sensttivity

506-18-13

wW78-70190

Jet Propulsion Lab. Calf. inst. of Tech. Pasadena
ADVANCED IMAGING SYSTEMS TECHNOLOGY
D D Norns 213-354-6350

{186-68-52)

The objective of this work is to continue and extend the
development of Charge Coupled Device (CCD) technology for
two dimensional, monolithic 1maging arrays with emphasis on
the following ftems. {1} completion of the small pixel technology
and extenston of array size within the hmits of state-of-the-art
optical lithographic methodology, {2] determine the optimum
approach for extending spectral sensitivity into the ultraviolet
spectral range, and {3} determine a feasible approach consistent
with future NASA programmatic plans for extending monolithic
CCD technology for area array images into the infrared (IR}
spectral range The use of CCD's will increase wmaging spectral
range by more than 2, increase imaging sensitivity by 100X
and reduce unit cost. weight, and power at increased reliability,
Planned use of the 800 x 800 CCD's includes exploration of
the solar system on spacecraft {including comets), Mars surface
exploration, planetary observations from spacelab. and space
telescope wide field camera and faint object spectrograph

wW78-70181 506-18-16
Goddard Space Flight Center, Greenbelt. Md
ASTRONOMICAL HIGH RESOLUTION SENSORS
J. T Willrams 301-982-5095

The objectve of this RTOP s the development of high
performance astronomical sensors which will complement the
telescopes and optical instruments now being developed for use
on shouttle astronomy flights and advanced NASA space astronomy
misstons [n particular, we will investigate a photon counting
TV, using intensified Charge Coupled Devices {ICCD) amays,
development of improved CCD arrays for photon counting
applications, and development of a windowless intensified charge
coupled device for far UV applications

506-18-15

W78-70192

Langley Research Center, Langley Station, Va
ELECTRO-OPTICAL SENSOR TECHNOLOGY
5 L Ocheltree 804-827-2791

(750-03-03)

506-18-23
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The objective of this research 15 to nvestigate advanced laser
and electro-optic sensor concepts, develop ralated systems
technology and perform proof-of-concept field demonstrations for
remote and In situ sensing of oceanographic and atmosphernc
properties Sensor concepts to be investigated are laser backscatter
and fluorescence techniques for marne and estuarine water
parameter measurement; and continugusly tunabte wisible and
infrared laser techmiques for high resolution absorption and
emission spectroscopy and measurement of low concentration
atmospheric constituents

W78-70193 506-18-26
Goddard Space Fhight Center, Greenbelt, Md

'"HIGH RESOQLUTION LASERS

M W Fuzmaurice 301-982-4948

{645-40-01}

The thrust of thns RTOP 15 te develop the high performance
components and high resolution measurement techmgues needed
to support the NASA programs in Geodynamics. Chmatology,
and Earth Observation Spectal emphasis is placed on instrumenta-
tion systems which can provide global coverage from an orbiting
platform such as the Space Shuttle Specific objectives are (1}
to develop an effictent flash-pumped. mode-locked Nd. YAG with
a 0.1 ns pulse width for use in a Shuttle-based laser ranging
system, (2} to develop a swept imade converter detector with
sclid state readout for use as a space quahfiable picosecond
precision ranging recewer, (2) to develop designs and fabrication
techniques for low cost ground-based optical cube comers, (4}
to develop arc-second pointing and control system technigues
.for ground-based and space-based optical systems, and {5) to
develop Shuttle-compatible cloud Iidfar and visibility instruments
for globa! chimatological studies.
W78-70194° 506-18-33
Langley Research Center, Langley Station, Va.

BROCADBAND MICROWAVE RADIOMETER TECHNOLOGY
W F. Croswell 804-827-3631

The objective of this program 15 to develop the technology
of and demonstrate the feasibility of an array of broad-band
microwave precision radiometers for simultaneous imaging of
earth surface parameters on an ali-weather basis The technical
approach will be to 1mprove the basic radiometers by improving
the' performance, resclution, bandwidth stability. and rehabibity
of these devices through the development of low loss front end
components, broadband dewvices with flat frequency response,
microwave integrated circuit devices. broadband antenna feads,
etc. Broadband laboratory breadboard sets of improved microwave
radiometer arrays with simultaneous imaging will be constructed,
cahbrated and evaluated
W78-70185 506-18-35
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
DEVELOPMENT OF SUBMILLIMETER WAVELENGTH
RECEIVERS
J. W Waters 213-354-3025

This RTOP s for a2 five-year program to develop low noise,
coherent, submmlhmeter wavelength recervers for multifunctional
uses The goal of the program 1s to provide the technological
developments necessary for constructing receivers operating up
to 1000 GHz frequency (0.3 mm wavelength) with noise
temperatures less than 1000 K. These recewers will be of
importance to the following areas of the space program in the
time period beyond 1980. (1} Terrestnal atmospheric observations
from awcraft and from Earth orbit, {2) Astronomical observations
from aircraft and from Earth orbat, {3} Missions 10 planets and
comets, and (4} Supporting laboratory spectroscopy A logical
five-year prograra will be followed to develop low noise receiv-
ers operating at frequencies up to 1000 GHz Four major technical
areas must be addressed (1) Development of efficient quask -
optical techmques for submilhmeter recewer front ends, (2}
Development of techniques for efficrent couphng of submillimeter
radratron to nonlinear devices, {3} Development of appropnate
nonlinear devices capable of efficient operation at submullimeter
wavelengths, and (4} Development of local oscillator sources
Some -of the new techmques to be developed here will mmally
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be tested at frequencies in the 100-200 GHz frequency range,
and will be applied to higher frequencies in steps where each
step s an approximate doubling of the previous operating
frequency. At each step a prototype receiver will be constructed
and its performance evaluated Development of this receiver
technolagy will make possible for the first time a wide range of
measurements in atmospheric, planetary, and astrophysweal
sciences Many molecular spacies of importance 10 stratospheric
and mesopheric chermistry have rotational lines with maximum
intensity at submillimeter wavelengths The submilkmeter recevers
will provide the capability for continuous -momtoring of those
species. The results could provide sigmificant information
regarding regulation of technological activities which might affect
Earth’s protective ozone layer

W78-70196 506-18-36
Goddard Space Flight Center, Greenbelt, Md
MULTIFUNCTION MICROWAVES FPR ENVIRONMENTAL
SENSING -
J L King 301-982-4949

The objective of this RTOP 15 to wnmprove the performance
and rehability of passive microwave systems used In sensing
the earth’s environment These sensors must operate in selected
bands over a frequency range from 1 GHz to about 200 GHz
to measure such parameters as atmosphenc water vapor profiles,
temperature profiles, precipitation, sea surface temperature and
wind speed, soil moisturg, snow pack conditions, etc These
multifrequency and multfunction systems require advanced
receiver technology development above 100 GHz and in the
lower frequency range (1-10 GHz) large {10-30M) scanning beam
anténnas pose the major advanced development obstacle in being
able to provide enough resolution and swath coverage for
meantngful application expenments This program wifl conduct
design studies and develop breadboard subarrays for a 10 meter
square 14 GHz electrically scanned microwave radiometer array
Milimeter wave low noise {100-200 GHz} subharmonic mixers
with 20 GHz RF and 10 GHz IF bandwidth will be developed
with solid state local oscillator sources for the 118 GHz 02 and
183 H20 hne atmaspheric profiling radiometers

wW78-70197 506-18-45
Jet Propulsion Lab, Calf Inst of Tech, Pasadena

HIGHLY RELIABLE SENSOR TECHNOLOGY: PREDICTABLE
LONG-LIFE

G W Lewickt 213-354-4530

(186-68-83)

The use of LS! components in NASA missions is rapidly
becoming a necessity i1 order to meet mission goals Existing
methaods for assuring reliability of these dewices are not adequate
The purpose of this ATOP is to develop new methods which
will provide a8 means for predicting LSI raliability and for assuring
rehable operation in the NASA space environment The applica-
tion of these methods s important to many of NASA’a near
term mussions 'where LSE will play a key role These include (1)
data systems which use the NASA standard Remote Terminal
Unit (RTU). {2} synthetic Aperture Radar data processing, {3}
Mars 1984 Rover, and (4) the Jupiter Orbiter Probe (JOP}
Specifically, the long range goal 1s to provide NASA the capability
of acquinng LSI components with ten operating lifettmes and
safe operation in space radiation environments The current focus
1s on MOS technology with pnimary emphasis on CMOS bulk
and S0OS The approach to achieving hfetime predictions of LS|
involves five steps: first, a fundamental understanding of falure
mechamisms must be acquired, second, diagnostic techniques
are developed to acquire information relating to basic physical
parameters, including their stress time dependence The next
step 15 to have a vehicle for obtaining data from LSl fines - -
this vehicle 15 the test chip The fourth step is a device model
which accurately predicts device performance in terms of measured
fundamental parameters With this information, IC sirnulations
can be performed which will provide life prediction Thus, by
deterrining the stress time dependence of the few key parameters,
It 1= possible to predict the output characteristics and time-to-
failure of complex LS| components These basic developments
will be done in-house, and verification will be done through



interaction with LS! lines in industry and with other government
agencies

W78-70198

Ames Research Center, Moffett Field, Calif
PRECISION POINTING AND GONTROL: VIDEO INERTIAL
POINTING SYSTEMS

K R Lorell 415-965-6530

(358-41-06}

The objective of this RTOP is to define, develop, demonstrate,
and evaluate advanced pointing and control' system technology
with specific application to astronomical payloads and expenments
One task involves the development and demonstration of an
attitude reference system for shuttle attached pavicads This
system, the Video Inertial Pointing (VIP} system, will substantially
improve the rapid acquisition of targets, greatly enhance the
flexibility and. performance of the pointing control system. and
enable dnft free astronomical observations without the use of
multiple star trackers or on-axts guide stars VIP s directly
applicable to the Shuttle Infrared Telescope Facility {SIRTF) and
utility instrument mounts such as the Annular Suspension Panting
Systern (ASPS) A second task involves the development and
demonstration of pointing and control system concepts and
hardware for use with spaceborne astronomical spatial interferom-
eters Prablems to be solved include precise co-pointing of several
telescopes, precision baseline and path length control, and
stabihization of the interferometer base. Appheations include a
Shuttle-borne infrared {IR} nterferometer to be flown in the late
1980°s and a larger multi-element orbiting interferometer being
considered for the 1980°s

506-19-11

W78-70198

Langley Research Center. Langley Station, Va.
PRECISION POINTING AND CONTROL: ADVANCED
SPACECRAFT/EXPERIMENT SYSTEMS

W W Anderson 804-827-3049

{750-03-15)

The objective of this RTOP 1s to develop techmgues, hardware,
and software to further the long-range spacecraft guidance and
control, and information system’s 1980 goals of 10 times the
information acquisiton through precise pointing, and 1/10 the
spacecraft systems Ife cycle costs through standardized
configuration in sensitive guidance and control To achieve these
goals, new devices, concepts, and analyses are being pursued.
These include (1) spacecraft, attitude control momentum devices,
such as the magnetically suspended Anbular Momentum Control
Device {AMCD}): (2) new techniques for experimental vermer
pointing, such as the Annular Suspension and Painting System
{ASPS). a magnetically suspended pomting platform concept.
which promises better than an order of magnitude improvement
in pointing accuracy. and (3) analyucal studies of optimum
spacecraft maneuvering and performance and stability studies of
dual spin satellites Through these efforts, technology is being
developed to permit the design and implementation of cost-
effective spacecraft and experiment control concepts for earth
orbital missions. System and component requirements as well
as canceptual designs are being defined through the use of
simulations Effective system configurations, low-cost system
intagration, multipurpose. operation, and component standardiza-
tion will be used to reduce system and component costs.while
achieving required performance. Development of control software
and hardware will be undertaken and critical hardware elements
will be carried through laboratory evaluation to establish feasibility.
This effort is being directly coordinated with GSFC, JSC. MSFC,
and JPL.

506-13-13

W78-70200
Jet Propulsion Lab, Calif Inst. of Tech, Pasadena
PRECISION POINTING AND CONTROL: TECHNOLOGY
DEVELOPMENT
S Z. Sawrmay 213-354-4431

The long range objective of this RTOP 1s to develop and
demonstrate precision poinung and control conceptual designs,
analysis tools, and implementation approaches applicable to a
wide rangerof NASA programs, including large structure control
and pomnting. expenment peointing and spacecraft contrg), These

506-19-15
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misstons demand systems and components with longer life, lower
weight, and less power The use of tugh accuracy pointing systems
will facihtate the attainment of the long range goals of a
tenfold ncrease n the acquisition of new and usable data, and

" B0% decrease i cost Prncipal Program Targets are {1) to

develop and publish a taxonomy of control concepts and potentral
mechanizations for the attitude & figure control of large space
structures and arrays up to 5 km across with rms surface
accuracies ranging from 1 meter to 01 mm by end of FY-78
{2). to demonstrate a breadboard extended Wfe attttude control
system {ELACS]) with a 001 degree pointtng accuracy and a
Ifetime potenttal of more than eight years by FY-79; (3} to
develop for planetary apphcation the control system technology
for three axis precision pointing and tracking (PPTS) capable of
one arcsecond stabiity while tracking at rates up to 2 degrees
per second by late FY-BO, (4) to provide definition of advanced
control technigues for control of- large, flexible spacecraft and
complete mnitial companson studies by FY-80, and (5) to identify
advanced technologies required for control of large space
structures and a plan of development implementation by FY-80

W78.70201

Goddard Space Fhght Center, Greenbelt, Md
PRECISION POINTING AND CONTROL: ADVANCED
COMPONENTS

H E Evans 301-982-4194

{506-19-13, 506-19-14)

This task covers research, design, and evaluation of cost
effective advanced components and control electronics for
precision ponting applications and long duration missions
Components and control systems for both free flying spacecraft
and shuttle based instruments are included. For precise pointing
systems, prototype components and systems will be developed
with (1) broader dynamic range controt{100X}, {2} greater
efficency and hinearity (2X), and {3} ncreased relability by
elimimation.of hfe limiting efements {10X). Component technology
advancements are utihzed which iclude technical innovations in
the areas of electronic commutation, magnetic suspension, and
microprocessors These concepts are utihzed in cost effective
precision control systems such as long Iife efifcient rotating
systems, nen-contacting vibration isolators, and controlled
multiaxis scanning systems. New concepts in actuators, sensors,
and nen-contraciing power and signal transfer are incorporated.
Phase-lock velocity and position control systems utilizng these
components also form pan of this task.

506-19-16

W73-70202

Langley Research Center, Langley Station, Va
ONBOARD NAVIGATION: LANDMARK TRACKERS

W. E Howell 804-827-3551

(750-03-14)

This proposed landmark tracking study and expeniment 1s
designed to support the development of a landmark tracking
techmique for evaluation aboard an early Shuttle flaght The method
is based on pomting or tracking via contrast properties of the
landmark, prowviding poiating and tracking error signals not
dependent on knowing spacecraft ephemeris and attitude to great
precision, as required i present methods. This effort will allow
an early assessment of instrument charactenstics, software
requirements, and proper fhght experiment objectives. These
objectives will be evaluated 1n simulated orbital passes owver
representative targets using equipment developed under earlier
contracts.

506-19-23

W78-70203
Goddard Space Flight Center, Greenbelt, Md
ONBOARD NAVIGATION: NEAR-EARTH SATELLITES
Arthur J Fuchs 301-882-6846

The prmary objective of this RTOP is to develop the
techmiques and procedures for on-board orbit and attitude
processing on near-earth satellites with the intent of improving
the accuracy of satelhite navigation and control, of providing the
ancillary date necessary to convert raw data to user-onented
information n real-time; of prowiding 1mages registered to a
one-pixel accuracy directly to the user from the spacecraft and
to select data for processing and transmission on-board the

505-19-26
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spacecraft thereby reducing the total data flow. The technology
advances and companion RTQP's that make this work possible
include mucroprocessor developments, the advent of the Global
Positioning System (GPS) and precision spaceborne timing
standards, the Multi-mission Modular Spacecraft on-board
computer, high speed image retrieval with CCD’s and work
mnvolving Landmark trackers Under this RTOP optimal algonthms
necessary 10 process GPS data on-board a spacecraft will be
developed thereby providing for the avallability of precision orbit
and timing informatien on-board a near-earth satellite for the
first tme This RTOP will also investigate the accuracy and
distnbution of Landmark data required on-board a spacecraft to
both register the images to a one-pixel accuracy and for use in
conjunction with CCD's and Landmark trackers for precision
instrument pointing The algorthms necessary for the on-board
navigation waill also be developed and simulated The approach
of this RTOP will be to develop a simulation laboratory where
applicable on-board orbit and attitude determination and control
algorithms can be developed and rigorously tested using existing
minicomputers and a group of microcomputers that generate
appropriate spacecraft sensor data in parallel This will reahstically
simulate spacecraft conditions for the purpose of developing
algonthms for autonomous navigation Candidate algonthms for
proeessing and estimating the orbit and attitude state from GPS
and Landmark data will be programmed and evaluated Emphasis
will be to select those techniques surtable for automated
processing subject to the core and speed hmitations of onboard
computers
W78-70204 506-19-29
Marshall Space Fhight Center, Huntsville, Ala
ONBOARD NAVIGATION: INERTIAL SENSORS
B, F. Walls 205-453-5910

The objective of this work is to continue development of a
group of inertial sensors for measuring angular rate. position
and attitude This program has already produced sensors and
technology that are presently being used in systems by NASA,
US Air Force and U.S Navy. The work includes the design,
construction, test and evaluation of new sensors for specific
improvements 10 operational charactenstics. size, weight. power,
cost and relizbiity Some of the items already produced with
this technology are” a three-axis strapdown laser gyro navigation
system, a laser rate gyro package, 8 high resolution laser gyro
attitude sensor, and a redundant strapdown laser gyro naviga-
tion system The proposed work for FY-78 1s the continued
technology development in the sensor area. the testing and
evaluation of the above mentioned systems and the development
of a solid state imaging detector.

W78-70205

Jet Propulsion Lab, Calf. Inst. of Tech, Pasadena
ARTIFICIAL INTELLIGENCE FOR INTEGRATED ROBOT
SYSTEMS

E. Heer 213-354-3060

(506-19-21, 199-51-04: 506-20-11, 506-19-14}

This plan covers a robotics applications program to meet
MNASA's needs The objectives are to develop and flight qualfy
specific technology. Specific objectives are: {1) automated
assembly techmiques for large-scale systems {LSS). (2} automa-
ted mission operations (MOS} for a varnety of missions, {3)
automatic image cataloging and retrieval, and (4} a system study
of a completely autornated spacecraft of the late 1980s. The
first objective will combine laboratory assembly demonstratrons
using the JPL Robotics Research Program Facilities with the

506-19-35

apphication of high-leve! assembly languages This work will lead:

to development of a space-shuttle experiment with a special
assembly tool. A near-term  milestone relating to the second
objective involves automation of the onboard TV instrument
ponting function, using vision data to aim the camera This
pointing function will be ground commanded by a high-level
MOS language. leading to a fhght experiment. The thud objective
is based on the use of automated image. data processing to
extract important visual charactenstics from TV images A
cataloging technique will be developed, and automatic retrieval
hased on image charactenstics will be demonstrated on Viking
pictures. The fourth objective 15 intended to combine distnbuted

a3z

computing and on-board data processing with the work descnbed
m this RTOP to develop an autonomous spacecraft for the
1980s. Related work is described in RTOP's 506-19-21 (Gudance
and Navigation for Unmanned Flanetary Vehicles): 506-20-11
{Advanced Digital Data Systems): 506-19-14 (Precision:Pointing
and Tracking Systems): 189-51-04 {Advanced Teleoperator
Technology Development)

W78-70206 506-20-23
Langley Research Center, Langley ‘Station, Va
ON-BOARD DATA PROCESSING
Charles Husson 804-827-3535

The objective of this work 15 to develop data processor
technotogies useful for the economic and expeditious reduction
of data obtained from remote sensing vehicles Such improvements
should lead toward stand alone. small hghtweight real time
programmable processors which lead to a 1000-fold decrease
in the density of data sent back to earth processing stations or
a 1000-fold increase in the capability of earth based stations to
process multispectral data Current research efforts include the
development and evaleation of a multifuncuon CCD processor
tntegrated circuit and the inclusion of projected devices nto a
breadboard architectural hierarchy based on multivariant interac-
tive digital analog systems processors The resulis of this effort
wili estabhish system design and demonstrate the data processing
capability of analog CCD data processors The breadboard CCD
processor will provide baseline performance parameters for the
extrapolation of this work to larger earthbased or on-board data
systems

W78-70207

Goddard Space Flight Center, Greenbelt, Md.
AUTOMATED DATA HANDLING TECHNIQUES AND
COMPONENTS

Bawd H Schaefer 301-982-5184

506-20-26

{506-20-14)

The focus of this RTOP 15 to develop hardware especially
suited for very high speed analysis of data in the form of images.
Such hardware is especially needed for analysis of images
genarated by Earth Observation and other image sensing
spacecraft The approach is to develop parallel image processing
systems In particular, this RTOP 1s developing digital computer
systems that perform over sixteen thousand operations simultane-
ously The immediate objective 15 te construct by 1982 a
demonstration massively parallel image processing system known
as the'Massively Parallel Processor (MPP) that will perform logical
opetations at an effective rate of 10 to the 11th power bits per
second Input and output rates of the MPP will be greater than
10 to the 9th power bits per second. Running at these rates,
this computer will be able to perform over 5000 million additions
per second and over 1000 million multiplications per second on
eight it numbers Cross correlation of a 128 x 128 image and
a 20 x 20 image, both quantized to six bits, will be computed
in less than three milbseconds The longer term goal of this
RTOP is 1o develop low power system that will process data at
10 to the 12th power bits per second Such systems will be
suitable for use aboard spacecraft or on unmanned planetary
rovers

W78-70208 506-20-33
Langley Research Center, Langley Station. Va

SOLID STATE DEVICE TECHNOLOGY

R A Breckenridge 804-827-3661

{606-20-23)

The objective is to develop advanced electronic devices and
components for increased capability and cost efficiency of
infermation  handling in future aerospace mission Theoretical
studies and laboratory investigations in selected.areas of electronic
materials, device concepts and processes will be condutted
in-house Research contracts and grants will be used to develop
new and wmproved solid state devices and components Those
matenal and process technologies which have potential for yielding
improved and reliable performance in cost effective electronic
devices and components will be emphasized Current efforts
include the investigation of new and improved materials, device



concepts and processes for the development of data processing
devices, data storage devices and data transfer devices.

W78-70209
Lewis Research Center. Cleveland, Chio
HIGH SPEED DATA TRANSFER: ADVANCED MICROWAVE
AMPLIFIERS
R. E Alexovich 216-433-4000

The objective is to advance the state-of-the-art of microwave
power amphfication for space and terrestnial applications above
one GHz, To achieve this objective, research and technology
development programs will be undertaken on microwave
amplifiers, lugh current density electron ermitters and high power
microwave passive components Studies and investigatons of
space-earth propagation and interference will be undertaken to
guide fugh power communication component and subsystem
nvestigation. Specific techriques such as multistage depressed
beam collection and bearn refocusing for Tinear amplifiers are
among promising techniques being investigated in addition to
RF circurt and electron gun optimization studies.

506-20-42

W78-702'10
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
MICROWAVE COMPONENTS AND TECHNIQUES
S A Butman 213-354-2759

The objective of this RTOP is to provide technology develop-
ment of high speed data transfer for NASA low-cost data
distribution system. Design data and techniques will be obtained
to permit the distribution of pracessed data from future space
missions to the user community via space- and/or ground-based
data links in an efficient and economic manner. To mest the
objective, this RTOP develops four fundamental data transfer
technologies (1) digital racio, (2} antenna systems. {3} propagation
modeling. and {4} coding The digital radio development
provides technology for the next generation NASA standard
transponder needed for vse by the mid-80's, achieving the required
performance tn¢reases while halving current cost, weight and
volume. Antennas system studies prowvide efiicient, cost effective,
antenna design and test techniques, and provide technology
required for precision pointing of large spacecraft antennas less
than 7 inches at superhugh frequencies. A solid-state modular
array feed for reflector antennas provides precision beam
steenng at transmitter power levels of hundreds of watts
Propagation modeling, through studies of the effects of earth
and planetary atmospheres, and the interplanetary media on
microwave communications, will provide data needed for more
rehable communications through turbulent media. Coding
development will provide 2 5 db performance improvement thus
allowing near doubling of data rated to earth, while adhenng to
CCIR flux density Iimits. The accomphshment of all above
technology development will make sigmificant contnbutions to
the OAST goals of 1000 increase im mission return with
corresponding cost reduction up to 10 by 1880

506-20-45

Wr8-70211

Goddard Space Flight Center, Greenbelt, Md
HIGH SPEED DATA TRANSFER: $/KU BAND COMPO-
NENTS AND TECHNIQUES

D. E Santarpia 301-982-6375

{310-20-46)

The objective of the work to be accomplished under this
RTOP 1s the advancement of Spacecraft RF Technology in Tracking
and Data Transfer to satisfy the demanding commumications
requirements of future space flight projects The fhight programs
of the 1980's are charactenzed by high data rates {up to 600
mb/sec }. simultaneous multhink and rehiable long Iife operation
The accommodatton of such requiterments shall be achieved
through technological advances in Spacecrait RF technigues
and hardware

506-20-46

W78-70212

Jet Propulston Lab, Calif Inst of Tech, Pasadena
HIGH CAPACITY DATA STORAGE AND DISPLAY: FIBER
OPTICS DATA LINKS

Johnston A R 213-354-4054

(506-18-21, 180-24-51, )

506-20-55
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The goal of the proposed effort is to apply the emerging
technology of fiber optic data links to NASA needs. and to
contrtbute to the advancement .of the technology 1n selected
areas Development of fiber optic data transmission will support
QAST goals both in terms of a great increase n mission capability
and a decrease i mission costs Two long-term objectives will
be the focus of the work development of a space data bus
capabiity and devetopment of high capacity data distnbution
capabibty Dunng FY-78, a hmited digital data bus compatible
with the spacecraft Unified Data System {UDS} requirements
will be breadboarded The JPL CCTV hink operated in breadboard
form in FY-77 will be extended into-a prototype using multifiber
cable Fiber data hnk concepts will be developed for use n
future data distribution systems. High data rate components will
be investigated in connection with the data distnbution system
apphcation Apphcations have been sought for-simple near tarm
demonstration, and this activity will be continued in order to
help set the goals for our experimental work. and to identify
limiting technology. The principal benefits to be expected from
the use of fiber optics are the EM! immunity of the transmission
hne, its small size and weight, wide bandwidth, and ultimately
lower cost than copper equivalents

W78-70213
Marshall Space Flight Center, Huntsville, Ala
HIGH CAPACITY DATA STORAGE AND DISPLAY:
ARCHIVAL DATA STORAGE TECHNOLOGY
G A Baley 205-453-3431

The objective of this RTOP is the development of an
operational optical mass memory system with storage and retrieval
bit capacities of 10 to the twelth power to 10 to the thirteenth
power by 1981 and 10 to the fifteenth: power by the mi1-1980's.
This system 15 mtended to replace the use of magnetic tape
and mierofilm used in archival storage faciliies of large data
base centers Although they are used almost excluswely i this
application, mag tape and microfilm have few of the required
characteristics for archival starage The storage matenal for
instance must provide fow cost per bit. can be recalled efficiently
and accurately, can be duplcated easily, requires no maintenance,
must be compatible with existing systems, and must be cerufiably
archival, 1e, a material that satisfies the NBS standards for
archival storage media Data will be provided to users on
conventional mag tape compatible with thewr respective tape
readers The key features of this system will snclude very high
informatien packing densities (about-50-100 Mb/sq m ). very
low bit error rates smaller than 10 to the minus mineth power,
high recording and readout rates {on the arder of 20 Mbfsec).
very low cost per bit (about .03 cents/kbit), negligible maintenance
requirements and full archwal rehability. The technology basis
will be direct digital recording (optical spot recording) en a
certifiable archival recording medium, eg bismuth thin films on
polyester There are several pnmary milestones necessary to
achteve a cost effective and operationally successful system A
breadboard system 15 completed- and will be demonstrated in
June 1977 This system will be used 10 delineate and characterize
critical components needed for the design of the breadboard

506-20-69

WwW78-70214 506-20-69
Marshall Space Flight Center, Huntsville, Ala
HIGH-DENSITY CIRCUIT TECHNOLOGY: COMPUTER-

AIDED DESIGN AND TESTING '
J M Gould 205-453-3431

The underlying goal i1s the reduction of the cost of electrome
subsystems through enchancement of high density curcurt
technology The principal subsystem cost factors are packaging,
parts fabrication and the screening and reliability testing of parts
To have a significant effect upon packaging cost, it 15 essential
to dramatrcally reduce parts count by increasing the degree of
integration of monolithic arrays while maintaining low parts
fabncation and screening cost Such high density arrays must
consist both of off-the-shelf parts such as microprocessors and
memories and of custom designer arrays for collecting random
nterface and controt logic™ This effort will provide the technology.
techniques, equipments, and sources to insure that high density
arrays can be produced with assured relability in an sconomical
and consistent manner This will be accomphshed through the

3z
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development of: automated design, process and test hardware
and software: high density large scale integrated circuit technolo-
gies. and improved methods and technigues to assess and assure
rehabihty

W78-7021%

Marshall Space Flight Center, Huntsville, Ala
ADVANCED REUSABLE HIGH DENSITY AND DUAL-FUEL
ENGINE TECHNOLOGY

D H. Blount 205-453-3431

(910-03-10}

Advanced reusable vehicle design studies show payload
advantages and reductions in vehicle volume through use of
dual-fuel engines and altitude compensating nozzles Tests are
planned utiizing existing and modified 40K test chambers to
establish the feasibility of LOX/high density fuel and LOX/H2
used as dual-fuel propellants and to experimentally determine
heat transfer, combustion efficiencies. and combustion stability
of LOX/high density fuel at high chamber pressure. The dual
throat, concentric chamber engine provides altitude compensation
by providing two nozzle area ratios. Analysis 15 planned to predict
the aerodynamic and heat transfer effects of the two concentric
exhaust streams from the two throats and te provide design
information on the relative throat sizing and axial positioning
Tests are planned to venfy and augment the analysis in the
areas of aerodynamic behavior, heat transfer, and performance
Two nner chambers will be tested. One with hydrogen cooling
and one with LOX cooling to evaluate the feasibility and merits
of LOX cooling The 40K hardware referred to herein consists
of SSME subscale devices that are to be declared residual in
the SSME program The testing 1s to be conducted in a facility
at MSFC commonly known as the 40K facility. which was used
to test the reference SSME subscale hardware

506-21-19

W78-70216 506-21-25
Jet Propulsion Lab, Calif Inst of-Tech, Pasadena

LONG LIFE ADVANCED PROPULSION SYSTEMS FOR
PLANETARY SPACECRAFT

D L Young 213-354-3217

(525-71-01; 506-21-43}

The objective of this RTOP 15 to provide the research and
technology demonstration for key ‘hquid feed assembly compo-
nents, and of the rocket engine assembly, for advanced liguid
propulsion systems for use on planetary missions The first portion
of this effort will be devoted to the support of an on-going
effort to develop a durable ﬂuorlne/hydrazme engine The work
will invelve both an on-going in-house effort and continued
contractual effort in design and fabncation of preprototype and
prototype engines The three-phase contract, started 1n FY-76,
will continue through FY-78 This effort will support on-going
liquid-fluonne components work, specifically continuation of
long-term materials compatibility testing. procurement and testing
of preprototype rehéf wvalve assembhes, 1solation valve, and
hellum regulator. Space shuttle safety-related action items
identified by OSF will be addressed and necessary research and
technology dentified.
w78-70217 506-21-33
Langley Research Center, Langley Statron. Va.

ANALYSIS OF ENVIRONMENTAL IMPACT OF LAUNCH
VEHICLE EFFLUENTS

The objective of this research 15 to develop a basic understand-
g of the chemistry of exhaust clouds from rocket vehicles and
the interactions of the exhaust clouds with the atmosphere
including precipitation, and to determine the probable effectiveness
and atmospheric perturbations of proposed chemical agents and
dehvery systems for neutralizing the acidic efiluents emitted in
the, troposphere The initial composition of the rocket exhaust
known at the SRM exat plane, 15 only a starting point in
deterrmiming the ultimate chermical and physical distnbution of
these products in the atmosphere, or on the ground The chermical
compaosition of the exhaust cloud changes continually, rapidly at
first as a result of hugh-temperature reactions with atmosphenc
species and nucleation of condensable species and then more
slowly as a result of both thermal and photachemical gas and
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species condensed-phase reactions, turbulent and molecular
diffusion, droplet growth and evaporation, and vanocus other
microphysical and microchemical phenomena. Thus, a complete
chemical charactenization of the resulting cloud as a function of
propellant, atmospheric conditions, and ume 15 needed to
properly assess the environmental impact of the exhaust products
This research will also attempt to assess whether or not (1) the
hydrogen chlotide emitted in the troposphere can be effectively
neutralized by proposed low-cost systems, and {2} the potential
toxic hazards due to HCE can be removed and the possibiity of
an acid rain can be eliminated without significant exacerbation
of weather modification and other environmental effects This
research is part of the technology base required by NASA to
develop and substantiate the environmental impact statements
for fiture NASA rocket launches.
W78-70218 506-21-356
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
ADVANCED SOLID PROPULSION AND PYROTECHNIC .
CONCEPTS

W. Gin 213-354-3790

{506-21-45)

NASA n the perfed from 1980 to 2000 will need enabling
technology in solid propellant rocketry and pyrotechnics in order
to effectively accomplish its missions. The objective of this work
i$ to ¢reate the needed new technology This work will prowde
reductions in costs or increases in performance, reliabiity and
flexubility of solid propellant motors and pyrotachnics, as well as
the creation of new concepts. The technology will be able to be
applted to NASA launch vehicles, and NASA spacecraft for orbit,
landing. and take-off propulsive maneuvers at other planstary
bodies. Attentton will also be given to frequently-encountered
design problems such as sold rocket combustion instability and
long-hfe pyrotechnic.squibs. The specific tasks are (1) Advanced
upper stage motor technolegy: this activity 1s focused on
completion of the rocket metor which incorporates several new
motor compeonents. {2} Advanced earth-to-orbit propulsion
concept: a feasibility design study will be conducted (3} Heat
sterilizable propellants: this will consist of preparing candidate
propellants and subjecting samples to the stenlization thermal
environment (4) Space storage of propellants: this effort will
support the LDEF expeniment (5) Advanced propellant concepts;
propellant formulations will be prepared, tested, and evaluated
using different oxidizers as well as mixed oxidizers i order to
obtain a wider range of ballisttc parameters The Innovative
low-caost synthesis of perchlorate by biochemical methods wall
be further investigated. {6) Planetary atmospheric propulsion, this
effort 1s changing from investigating detonation propulsion for
dense atmospheres to devices which can also utilize the buoyant
or aerodynamic properties of the atmosphere. Feasibibty studies
will be conducted to define requirements «{7) Combustion and
pyrotechnic problems, this effort will be focused on solving
pyrotechnic problems such as lowenng the cost of pyrotechnic
squibs and increasing their storage hfe to 20 years and on
understanding the steady state and dynamic combustion processes
of composite praopellants.
W78-70218 506-21-45
Jet Propulsion Lab. Calif Inst of Tech. Pasadena
CHEMICAL PROPULSION RESEARCH AND DEVELOP-
MENT
J Moacanmm 213-354-3178
{506-21-25; 506-21-35}

The objective of this RTOP 1s to establish scientific bases
for the chemical formulation and mechanical design, of solid
propellants for rocket motors, and to quantify hguid rocket
performance by modeling of experimental results Theoretical and
expenmental investigations will be performed in rheology,
chemistry, and combustion to (1} obtain a better understanding
of propellant mechanical properties, processing and environmental
stability characteristics to permit the formulation of techmques
for the control thereof. and to reduce costs of motor development,
{2} denve information which will enable the design of motors
as structurally integrated units with a minimum of costly empinical
study and to predict their useful ifetimes on the basis of expected
environmental duty cycles, (3} develop computer programs for



analysis of complex flow fields amenable for theoretical.perform-
ance studies of hquid rocket engines of unconventional design
and improve experimentzl analyses of combustion in sprays, {4}
promote standardization of monepropellant testing methodology
and evaluate new hydrazine catalysts as avallable; and {5}
determine plume/spacecraft nieraction effects leading to
guidehines for the mininmization of exhaust plume envelapes

W78-70220
Marshall Space Flight Center. Huntsville, Ala
JANNAF SUPPORT - PLUME TECHNOLOGY WORKING
GROUP
T F. Greenweood 205-453-3288

The JANNAF Plume Technology Working Group (PTWG) has
been funding the development of a Plume Handbook for the
past three years This handbook 13 to be a compilation of existing
plume technology methodology. Chapters on the Basic Flow
Structure [Chapter 2), Plume, Electromagnetic Interactions
{Chapter 4}, and IR Radiation (Chapter 3} are either already
finished or being completed. Chapter 6, which concerns vehicle
base flow and base heating, is to be developed next. NASA
{MSFC} i1s responsible for Chapter & In addition to the Hand-
book, JANNAF {PTWG) plans to sponsor the development of a
state-of-the-art low altitude plume computer program that will
be used as a standard for NASA, DOD, and contractors. This
program will mclude viscous effects, finite rate chemistry, internal
shock structure calculations, and coupled two-phase effects

506-21-49

W78-70221

Lewts Research Center. Cleveland, Ohio
AUXILIARY 10N THRUSTER SYSTEM TECHNOLOGY

R C Finke 216-433-4000

(606-22-32, 506-23-42, 508-22-22, 750-03-09)

The objective 1s to define and develop the technology for
auxihary electric propulsion systems, mcluding thrusters and power
processors, for applicatiofi to stationkeeping and attitude control
of geacentrtic spacecraft and future large space systems The
integration with geocentric spacecraft of mercury bombardment
thrusters with thrust levels between half and two milipounds
will be defined by-study Auxiliary propulsion systems, possibly
with propellants other than mercury, suitable for atutude control
and station keeping of large space systems will be defined by
study The lifetime of the 8-cm mercury bombardment thruster
will be venfied by extended testing of cntical elements and a
complete thrust subsystem including power processor, thruster,
gimbal. and propellant storage systems The definition of
requirements and the develepment of a technology plan will be
imtiated far the apphication of auxihary propulston to large space
systems The work will be performed both by in-house and
contracted efforts

506-22-12

W78-70222
Goddard Space Fhight Center, Greenbelt, Md
AUXILIARY 10N PROPULSION FOR MMS APPLICATION
R A Callens 301-982-4205

lon engme propulsion has reached suffictent matunty that
work needs to be done to find f and how it should be applied
to improve the cost effectivity of free flyers in the Shuttle era.
The approach is to identify the role of the ion propulsion for

506-22-16

the Shuttle deployed Multirussion Modular Spacecraft (MMS)

through the next two decades Lewis Research Center 1s
cooperating in implementing this RTOP and will supply ion engine
cost and performance data

W78-70223
Lewis Research Center, Cleveland, Ohio.
PRIMARY ELECTRIC PROPULSION SYSTEMS
Robert R Lowell 216-433-4000

The overall program goal is to identify and develop the required
technology to demonstrate technology readiness status for pumary
propulsion o thrust systems for proposed missions. Development
and testing of thrusters, power processors, and system elements
will be done to optimize element performance. lifetime. and
rehability and charactenze the critical system interfaces and
requirements The program will result in a basehine technology
and design critena for application to anticipate electric propulsion

506-22-22
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spacecraft The approach 1s to define requirements, develop to
engineenng model status, and.venfy by test and multiple thruster
operation, primary propulsion thrusters which satisfy the range
of requirements of foreseeable missions Power processors will
be designed and developed to functional model status, integrated
with thrusters, and venfied by system level tests Other cntical
system elements such as gimbals, propellant storage and
distribution system, and thrust subsystem-spacecraft interface
hardware and software will be investigated to the extent necessary
to define cntical interfaces and system requirements and reduce
nisk 1n future applications The program will be carned out wvia
both in-heuse and contracted programs

W78-70224
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
ION DRIVE (SEP)/SPACECRAFT AND SCIENCE INTERAC-
TIONS
E V. Pawhk 213-354-34E5

In the long history of 1on duve, the extent.of the mteraction
between the [on Propulsion Modute {IPM) and the science and
mission modules has.been a question mark to the science and
spacecraft design communities These interactions were mvesti-
gated in a prehminary sense during the Advanced System
Technology Program and  several areas, ncluding
telecommunications, EMI, and plume deposition and contamina-
tion were dentified as phenomena which would constrain
spacecraft design With the possibility of a near term application
of 1on dnve to a high energy mission, the need for a program
has developed to build confidence in the science and spacecraft
design communities that these interactions either are understood.
or are being examined in greater detatl This work., which is not
presently bemng conducted at any other NASA center, would
provide a degree of understanding to these areas which would
apply not only to a specific mission such as Halley's Comet.
but to other planetary and earth orbital missions The effort at
JPL involves the participation of scientists/technologists 1n areas
where the interactions are of most concemn This effort is
directed toward understanding the spacecraft and science
interactions with the ton propulsion module and then determimng
the addiuonal constrants that they place® on the module Ways
of mtumizing these interactions will be determined This effort
ncludes participating in LeRC design teamn efforts and key tests,
and insures that the interfaces between the TSS and the rest
of the spacecraft are well defined and workable

506-22-25

W78-70225
Marshall Space Flight Center. Huntswille, Ala
SOLAR ARRAY TECHNOLOGY AND ENVIRONMENTAL
IMPACT FOR SOLAR ELECTRIC PROPULSION (SEP)
L E Young 205-453-2110

The objective of this RTOP 15 te insure the avalabihty of
solar array and environmental impact technology which meets
solar electric propulsion requirements The approach 15 to perform
prelimmary design and analysts activities to identify the technology
required to support solar electnic propulsion This technology will
be compared with the state of the art to tdentfy areas where
demonstration or further development of technology 1s needed
These areas will be worked as specific tasks with results being
fed back into the design effort To accomphsh the objective. the
following tasks will be performed (Task 1 was completed in
Dec 1974). {1} Task 1: prelimmary design for identification of
required technology (>66 w/Kgm), (2) Task 2 materials
demonstration, (3} Task 3. thermo-compressien bonding of- solar
cells to electnical interconnects, {4) Task 4: solar cell selection
and characterization, (5) Task & solar cell module thermal cychng.
{6} Task & nondestructive inspection and tesis, (7} Task 7
full-scale solar array wing fabrication and tests, (8) Task &
extended performance SEP solar array study (>200 W/Kam),
and (9) Task 9§ environmental effects assessment

506-22-29

W78-70226
Lewis Research Center, Cleveland, Ohio.
ELECTRIC PROPULSION RESEARCH AND ADVANCED
CONCEPTS
R C Finke 216-433-4000

The objectives of this RTOP are (1) to perform the

506-22-32
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fundamental and- applied research required to understand the
physical processes nherent to electric propulsion systems, {2}
to develop models of the phenomena in order to establish design
gwdehnes, understand controlling processes, define interface
criteria; (3) to investigate alternative electric propulsion concepts
and predict performance. Iife, and mnterface critena. [Examples
of systems 1n an early development stage requinng further
investigation are the inert gas bombardment 1on thruster
system, and the synchronous linear accelerator (mass dnverl].
{4) to identify, evaluate, develop, and transfer to the user
commumnity nonpropulsive apphcations of fon thruster technology,
and (5) to develop new or improved materials and processes
that are enabled by the application of jon beam technology will
be explored
w78-70227 506-22-35
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena

MPD THRUSTER SYSTEM TECHNOLOGY

E V Pawhk 213-354-3455

(506-24-25)

The objective of this effort 1s threefold {1) to evaluate the
technology associated with generating & quasi-steady state
magnetoplasmadynamie (MPD) thruster with an inductive storage
energy transfer device. (2) to define the potential performance,
efficiency and lifetime of the MPD thruster. and {3) to conduct
a preliminary conceptual study of how a MPD thruster system
might be incorporated mto esther a Solar Electnc Propuision
{SEP) or a Nuclear Electnc Propulsion {NEP) vehicle Pernodrcally
the charging current is interrupted and the energy stored n the
magnetic field of the inductor 1s utihzed for a short duration
thrust pulse Both analytical and expenmental studies of this
concept are required in order {0 determing overall feasibility
‘W78-70228 506-23-12
Lewis Research Center, Cleveland, Ohio
SOLAR CELL TECHNOLOGY
D T. Bernatowicz 216-433-4000

The objective of this RTOP is to develop the technology for
low-cost solar cells and blankets with high end-of-life efficiency.
Research and technology programs will be c¢ontnued in the
following areas (1) Research will proceed into the basic loss
mechamsms and racdiation damage i photovoltaic devices (2)
Cells will be developed with improved end-of-hfe efficiency Such
cells may include some or all of the following features
epitaxially-grown: junction, on imnplanted junction, back surface
field. heavily doped base, thin base wraparound contact,
textured front surface and tailored dopant profile (3} Processes
for fabricating cells at low cost, will be investigated including
thick film processes for contacts, interconnects, and coatings,
and necngaseous diffusion sources {4) Exploratory development
of new concepts for covenng and encapsulating solar cell modules
will be continued.

W7B-70229
Jet Propulsion Lab, Calf. Inst of Tech., Pasadena
PLANETARY SOLAR CELL AND BLANKET RESEARCH AND
TECHNOLOGY
W A Hasbach 213-354-2817

The RTOPs for photovoltaic energy conversion are to imprave
conversion efficiency, reduce mass, reduce cost, and mncrease
ithe operating hfe of photovoltaic converters and hlankets The
following tasks are in suppert of the above specific objectives
and those targets, of the FY-78 PASO, which JPL is chartered
to support: {1) demonstrate pilot production of thin (< 75 micron)
silicon solar cells at efficiencies >12% by FY-79, {2} reduce
solar array total blanket mass to <3 kilograms/kilowatt by FY-73;
{3) test and evaluation of solar cells to develop an improved
understanding of solar cell performance in space, includes
charactenzation of new type cells and evaluation of space radiation
effects; [4) demonstrate automated low-cost {<$10 per watt)
array module fabrication by FY-80; and {5) develop solar array
fabrication materials/adhesive/welded interconnect technolagy
for high temperature operation with or without concentrators

206-23-1%

W78-70230
Goddard Space Flight Center, Greenbelt, Md

506-23-16
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ATS-6 SOLAR CELL RADIATION DAMAGE EXPERIMENT
L W Shier 301-982-4841

The objective of this RTOP 15 to extend the collection. analysis,
and reporting of data from the ATS-6 Solar Cell Radhation Damage
Experiment
W78-70231 506-23-22
Lewis Research Center, Cleveland, Ohio
ELECTROCHEMICAL RESEARCH AND TECHNOLOGY
Stuart J Fordyce 216-433-4000

The object of this program I1s to attain long life, high energy
densities and high rehability, at low cost. for electrochemical
enargy conversion and storage devices The emphasis is on alkaline
batteries and separators, electronic techmques for wmproving
performance and bfe, H2-02 fuel cells to operate at higher
efficency and exploratory studies on higher energy density
systems During FY 1978, the performance matnx for the long-life,
secondary silver-zing cell will be completed, and i1ts apphicability
for planetary probes established. The tests of the single cell
protector technology will be completed and pulse charging
techmques to prolong hfe of alkaline cells will be defined Waork
continues on the siver hydrogen ¢ell A 50 AH, 4Q-watt hr/lb
cell capable of > 500 cycles in a synchronous orbit regime wall
be designed. The lightweight (25 watt hr/Ib} nickel-cadmium
program will be supported wia Lightweight electrodes, introducing
inargantc-organic separatars and exploring deep discharge
reconditioning Alkaline battery separators will continue to
evolve, the wnerganic concepts aimed at low cost, repreducible,
uniform matenals and fabrication methods and exploration of
new polymers and modifications Multi-kilowatt hour storage
technologies will be examined for feasibility, particularly the novel
> 100 AH torodial nickel-cadmium concept H2-02 fuel cell
technelogy aimed at long maintamable fuel cell elecirghzer
missions (energy storage}l as well as orbital transfer vehiwcle
applications will be advanced. Exploration of 100 C sodium-sulfur
cell concept for 150-watt hrflb contmues The NASA Battery
Test Facility at NWSC, Crane. Indiana, will be maintamed
W78-70232 506-23-25
Jet Propulsion Lab. Cabf Inst.of Tech. Pasadena
ADVANCED NICKEL-CADMIUM AND PROBE BATTERIES
A A Uchiyama 213-354-4039

This RTOP 1s directed toward praviding the battery technelogy
basis for future space power systems needed to develaop near-earth
space and to continue exploration of the solar system. The
objectives are to achieve improved performance, energy density,
and hfe, as well as extend operational capability and reduce
cost of space batteries The objectives are to be met by advancing
the technology of battery components, operating and storage
techmques, and test and evaluation procedures. Specific objectives
are: {1) advance the state of the art of mickel-cadmum
technology by developing a battery capable of a 10-year hfe
and an energy density greater than 26 Wh/kg through nnovative
design technology. and by establishing nickel-cadmium destgn
and accelerated/predictive test techmques based on alf available
empincal data and by improved operattonal techniques; and {2}
demonstrate a 330 Wh/Kg [10-yr storage Iife) prmary lithum
battery by FY-82, and a 220 Wh/Kg secondary battery by
FY-82

W78-70233
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
THERMOELECTRIC THERMIONIC ENERGY CONVERSION
W. E Bachman 213-354-4420

Continued exploration of the outer planets will in many cases
require the use of improved and advanced power systems Three
separate tasks (01, 02, and 03) are contained within this RTOP
which is responsive to the level IV element of the OAST Spaca
R&T Program. The work to be done is descnbed in three
technological areas. Task 01 involves thermoelectric systems.
The broad objectives of thiz task are to perform technology
investigations that will dentify new thermoelectnc conversion
matetial which can significantly improve RTG performance and
provide a data base to allow NASA to make appropriate selection
of the thermoelectric material concept for a given application
To achieve these objectives, three areas are being pursued (1}

506-23-35



develop techniques for decreasing the RTG/spacecraft integration
cost: (2) evaluate candidate thermoelectne matenals which are
considered for power systams: and (3) develop new. high effictency
thermoelactrne materials. Task 02 involves thermionic systems
technology The objective of this task is to demonstrate technology
readiness for the system development effort in the areas of
heat pipes, high temperature insulators, and thermionic converter
surfaces The approach taken is to conduct systems work to
assure identification of key technologies and to evaluate higher
system aoperating temperatures (1800 K} Task 03 involves
thermiome converter research The objective of the thermionic
converter technology task is to demonstrate a nominal conver-
ter output power density of 4 W/sq cm and a barner 1idex of
1.75 eV with a comesponding conversion efficiency of ap-
proximately 17% Tentative candidate to achieve such an ebjective
15 a molybdenumn, hybrid thermionic converter which would operate
at emitter and collector temperatures of 1650 K and 850 K
respectively.

W78-70234
Lewts Research 'Center, Cleveland, Chio.
SPACECRAFT CHARGING AND HIGH VOLTAGE PLASMA
EFFECTS
R C Finke 216-433-4000

The environmental interactions considered in this RTOP
involve all interactions between the charged particle enviromnment
of space and spacecraft surfaces that can impact the operation
or hie of spacecraft systems investigations of the interactions
between the geomagnetic substorm environment and spacecraft
surfaces {(spacecraft charging phenomena), and interactions
between higher voltage spacecraft surfaces and the space plasma
envircnment will be conducted. The broad objective of these
investigations is to provide design guidelines for control of the
interactions The approach used to attain this objective is to
conduct a comprehensive analytical and experimental technol-
ogy pregram to identify the environmental fluxes and the
interactions of concern, to evaluate these interactions, to develop
the design guidelines, and to transfer this technology to designers
of vperational systems.

506-23-42

W7B-70235
Lewis Research Center, Cleveland, Ohio.
MULTI-KW LOW COST POWER SYSTEMS MANAGEMENT
Fred leren 216-433-4000

The objective s to prowide the technology base of multi-kW
space power sytems including electrical components. power
processing and distnibution systems needed for low cost
semi-permanent low earth and geosynchronous power systems
in the mud-1980's The proposed work will define and develop
the technology necessary to both extend Shuttle based capabilrties
and estabhish semi-permanent central utiity power capabilities
essential to the habitation and development of near earth
space. Contractor and in-house analysis and.experimentation will
be used to define, develop and test components, subsystems
and systems needed for low cost semi-permanent earth orbital
electrical power systems In-house and contractor studies will
be conducted to deterrmine performance requirements, 1dentify
system constraints, and estimate cost, weight and size of potential
space power systems, identify technology needs, and determine
benefit/cost ratic of proposed technology programs A strong
activity will be maintained to coordinate with and support work
at other NASA centers aimed at meeting future earth orbital
power needs.

506-23-52

W78-70236
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
ECONOMICAL EARTH ORBITAL POWER SYSTEM
D. L. Ross 213-354-4049

The objective of this RTOP 15 to ascertan the feasibility,
assess the risk, determine the approach to and define.the reahstic
costs and performance associated with a multi-kw, economical
earth orbital power system [ECOP) that would extend orintal
power plant capabibties for a vanety of applicattons Terrestrial
and aeronautical power components, methods and systems wall
be evaluated for low cost apphcation. A program plan will be
prepared for implementation of hardware Thus activity also

506-23-65
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includes inter-center coordinatton including JSC for acquiring
additional information pertaining to the space shuttle. This
objective supports the NASA program and space objective for
Space Energy Systems to ‘evaluate and implement low cost
terrestrial and aeronautical methods and systems for applicability
to space energy systems’ and the corresponding target to “evaluate
and demonstrate the application of terrestnal and awrcraft power
components and methods to economical orbital power (ECCOP}
systemns by FY-80"

W7B-70237
Marshall Space Flight Center, Huntsville, Ala.
MULTI-KW LOW COST EARTH ORBITAL SYSTEMS
J L. Miller 205-453-2113

The objectives of this RTOP are to provide the technologies
required to develop multi-KW low cost space power systems
needed for future NASA musstons such as Space Station, Space
Construction Base and Power Module The RTOP will be a
combination of in-house and contracted efforts and will consist
of the following tasks {1} Task 81 (Power Distnbution System
Simulator) wall estabhsh and demonstrate technology readiness
for high voltage distnbution systems, {2) Task 82 (Investigation
of Concentrating Photovoltaic Power Generation) will establish
and evaluate an approach for developing concentrating solar array
power generation, {3) Task 83 (Advanced Sclar Power Genera-
tion} will evaluate advanced power generation approaches which
offer significant performance improvements.

506-23-59

W78-70238
Lewis Research Center, Cleveland, Ohio
BRAYTON SOTOPE POWER SYSTEM (BIPS)
L. Shure 216-433-4000

The objective of tluis RTOP 15 to provide a technology base
for high-efficiency, long-lfe, low-cost, thermo-mechanical space
power conversion systems apphcable to near-term NASA and
DOD missions (early 80's) This joint NASA-ERDA program will
include a demonstration of the Brayton power ¢conversion process
in the fractional-to-2 kilowatt power level NASA rmssions n
the early 80’s appear to require power levels in the neighborhood
of 1 kilowatt Several of these rmissions, especially deep space
probes, cannot use solar arrays In addition, certain DOD missions
in this time period require compact power systems it the range
of 1 kllowatt with long life. To fulfill these needs and provide
confidence for mission selection, a flight prototypical Brayton
system will be assembled by ERDA using components furnished
by NASA This system will be performance and endurance tested
to vahdate long Iife for mission durations of 5-7 years

506-23-62

W78-70239
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
HIGH.-PERFORMANCE POWER SYSTEMS
W. E Bachman 213-354-4420

Four separate tasks {1, 2. 3. 4) are contained within this
RTOP with objectives generally as follows: {1} The objective.of
this task 1s to develop a capability referred to herem as Automated
Power Systems Management (APSM). APSM is defined to be
the capability of a spacecraft power system to automatically
perform monitoring, computational, command, and contro!
functions without the need for ground intervention. (2) The
objective of this task is to identify a lightweight power source
capable of surviving the intense Mercury thermal environment.
It s the intent of this task to ascertain the feasiity of the
solar thermoelectne generator (STG) for a low altitude Mercury
Spacecraft application by testing i a 10 to 16 Sun simulatien
{3} The objective of tins task 1s to develop and demonstrate
advanced power processing and distnbution and related system
configuration and integration technology to meet the requirements
of future planetary spacecraft. The mtent of this work is to
develop designs that not only can accommodate technical needs
but which can also be butlt and incorporated nto the spacecraft
power system for mimmum cost. {4) The objective of this task
1s to provide the detalled design technolagy basis for hghtweight,
high power solar arrays, capable of long-hfe unattended
performance 1n the hostile environment spanning near-sun and
deep space operatton.

506-23-65
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W78-70240 506-24-13

Langley Research Center. Langley Station, Va
PLASMA CORE REACTOR RESEARCH

F Hohl 804-827-3781

{506-25-33)

The objective 1s to establish the scienctific knowledge requrred
for the future development of gaseous-core and plasma-core
nuclear reactors Emphasis 1n this basic research 1s on determining
the charactenstics of the radiant energy from gaseous nuclear
fuel heated by fission and other means, .and the transport of
this radiation and s conversion to other forms of energy. A
major effort of the research 15 directed toward the study of
materals for use with high-temperature UF6 and wraniem,
argon/UF6 njection, separation, and recirculation system design
and testing Analytical investigations of the prospective applica-
tions and performance potential of gaseous core reactors for
space and terrestnal apphcations will be performed UF6 handhing,
separator design and testing, and part of the radiation research
will be conducted under contract under LaRC direction Other
supplementary racdiation research 1s conducted under the LaRC
506-25-33 RTOP Nuclear reactor expenments will be conducted
under a separate NASA Headguarters RTOP
w78-70241 506-25-21
Ames Research Center, Moffett Field, Calif
CRYOGENIC TECHNOLOGY FOR COOLING DETECTORS
BELOW 10 KELVIN
J W Vorreiter 415-965-6525
{790-40-19, 188-78-51, 188-41-55, 188-41-54}

The objective of this effort is to provide space compatible
technology for photon and gravity wave detectors requiring
operating temperatures between 10 and 002 Kelvin Efforts in
three general areas will be to {1} mamntain cognizance and
coordination with all related cryogenic activities within NASA,
DoD, NBS, and ERDA to mimimize possible duphcation of effort,
make maximum use of already existing technical talent and
knowledge, and identify future NASA technology needs as well
as recognize and evaluate possible new applications i this areas,
(2] develop space compatible cooling technology and related
components for various science detectors and detector packages,
and {3) develop methods to protect cold optics from contanknation
Both in-house and contractual efforts will be applied as well as
subautherizations to other NASA Centers te make maximum
use of technical talent in this discipline
wW78-70242 506-25-25
Jet Propulsion Lab. Calf Inst of Tech. Pasadena
APPLIED MATHEMATICS
F B Estabrook 213-354-3247

The objectives of this research are (1) to develop new
methods of apphed mathematics for nonlinear systems, and {2)
to apply these methods to current problems where the importance
of solitons and nonhnear wave processes has been suggested
Sclitons are fundamental excitations of nonlinear physical systems
A newly developed geometric method of analysis based on Carntan's
calculus of extenor differential forms 1s used to find invanance
transformations, general sumlanty solutions, and conservaton
theorems Baecklund transformations (analytical operations that
create and destroy solitons in nonlinear systems) are systematically
derived with this new method A hierarchy of potentials {satisfying
Imear equations) 1s found for each of the nonlinear soliton
equations by the technique of prolongation structures, developed
under this task This has now become a subject of active research
at many other institutions, in several countries In cooperation
with nonlingar controls theonsts at Harvard and the Ames
Research Center, prolongation structures have been shown to
be related to mathematical entiies from differential geometry
known .as ¢onnections The use of connection-theoretic results
to extend soliton theory to three spatal dimensions is under
active investigation The relaticn of prolongatien structures to
Baeckiund transformations and vanational principles s being
sought: both new analytic techmiques and computational
algonthms can then be derved The importance of intnnsically
nonlinear phenomena, such as solitons and wave interactions,
for understanding the dynamics of a great varniety of physical
systems has been demonstrated i recent years, and new
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apphications are centinually being recognized These effects are
seen i flud dynamics, laser media, magnetuc domains, lattice
dynamics, and nonhinear controls, among others A major
current effort in this task i1s the application of the mathematical
techmiques, described above, to develop a theory of soliton charge
carners in quast-one-chmensional conductors The basic model
has been defined and its physical implications are bemng
investigated A new application effort in FY-78 will be to explore
nonhnear surface wave processes which can be important, for
example. in liquid drop dynamics and freak ocean waves
W7B-70243 -~ 506-25-28
Marshall Space Fhght Center, Huntsville, Ala

MAGNETICS AND CRYOPHYSICS

P. N Peters 205-453-5134

{188-41-54)

Existing faciities for thin film deposition and microfabrication
are being utlized to investigate and develop advanced supercon-
ducting nstrumentation compatible with fhight expenments
requinng cryogenically cooled surfaces Superconducting, thin film
Jasephson junctions, individually and v arrays. are being
investigated and developed for magnetometry and radiation
detector applications in space, and a design for a step-up d¢
superconducting transformer 1s being investigated as a possible
coupling device [nvestigations into solving coupling problems
with the junction dewices, the properties of superradiant array
structures, and detector response to photon energies greater than
the supercanducting energy gap are being pursued
W78-70244 506-25-31
Ames Research Center, Moffett Field, Cahf
RADIANT ENERGY CONVERSION
K W Billman 416-965-5233
(506-25-41}

The objective 1s to conduct basic research on the interactions
of photons with matter for major advances In the generation,
transmussion, and utilization of energy with emphasis on light
amplfication by stimulated emission of radiation and the excitation
of molecules, atoms and 1ons by coherent and incoherent radiation
To this end. investigations will be made 1n the {ollowmng areas
{1} thecretical modeling and experimental development of
discharge excited excimer lasers, {2) theoretical calculation of
molecular potentral surfaces, collision and photoionization cross
sections, (3} theoretical and expenmental nvestigation of the
influence of intense electromagnetic fields on interacting molecular
systems; (4) development of laser techniques to remotely probe
gasdynamic flows, and {5} examination of novel concepts in
space-refated conversion of selar radiation such as solar-pumped
lasers, technology advances for SSPS and SOLARES, and similar
concepts

wW78-70245
Lewis Research Center, Cleveland, Ohio
10N CYCLOTRON GAS EXCITATION
James W Blue 216-433-4000

A general objective of this work is to study problems related
to advanced power and propulsion concepts which can be
conducted in the laboratory-like environment of the LeRC
cyclotron Specific objectives of the study are {1} determination
of power density of a plasma achieved with cyclotron particles,
{2} measurement of the optical and X-ray photon yields from
this plasma, and (3} determinatton of the effects of radiation on
relevant matenals One approach to these objectives 18 a pending
study of the effect of particle bormbardment i properties of
superconductors Another objective is to evaluate the feasibility
of the gamma ray laser Major problem areas are level broadening
due to electric and magnetic fields and the achievement of the
directionality of photon emission required to make a faser cavity
Two approaches are being studied to achieve directionality, one
15 to use cntical angle reflection from very small capillanes and
the other 15 to make use of internal fields to establish a directional
radiative pattern

W78-70246

Langley Research Center, Langley Station, Va
PHOTON-MATTER INTERACTIONS

F Hohl 804-827-3781

§06-25-32

506-25-33



Research will be performed to charactenze fissioning uranmum
plasmas and to obtan efficient high-power converston of nuclear
energy dwectly into electromagnetic radiation laser power, or
work The interaction of fission fragments with uranium hexafluc-
ride and with other gases will be determined Radiation-induced
plasma will be studied to determine possible population inversion,
nonequilibrium emission, and jonization and excitation cross
sechons. A new type of plasma facus will be used as an intense
X-ray and neutron source in radiatign-induced plasma research.
The potential of the recently achieved nuclear-pumped lasers
{Ne, Ar, Kr, Xe, CI, and F} for mcreased power output will be
investigated Also, the possibility of new lasers in the ultraviolet
and wvisible region with greatly increased power output wilk be
studied Studies for the selection of the most promising lasing
medium and transitions wil be performed using nonnuclear
excitation Actual tests will be performed using the US Armny
Pulse Radiation Facility at Aberdeen, Maryland  Efficient
methods of converting broad-band hight directly to electricity and
storable hydrogen and oxygen by photocherucal conversion, will
be developed New concepts, such as double electrode cells
and pratection of corradible electrodes by Tnactie films or by
passive electrolytes, will be investigated

W78-70247

Ames Research Center, Moffett Field, Calf
HIGH-POWER LASER SYSTEMS TECHNOLOGY
K. W Billman 415-965-5233

(506-25-31)

The objective is to conduct research and technmigal investiga-
tions of high power laser systems to extend performance for
potential use 1n space and to determine in what manner and to
what extent the emerging field of high power lasers ¢can contribute
te or enhance the capabiities and return of future NASA space
missions To this end. investigations will be made i the following
areas (1) The pursuit of capabihty to convert laser radiation to
useful work with high efficency will continue by utilizing TELEC,
MOM optical diodes, laser driven engines and other novel means
Engine development will include an investigation of isentropic
engine processes and the development of a one horsepower
engine with conversion efficiency exceeding 5Q0%. (2} harmomc
conversion of high average power laser radiation 1n gaseous
media will be examined experimentally; {3} research on means
to obtain high repetition rate excimer lasers and high efficiency
COEDS lasers for space power transmission will continue, and
{4) molecular dissociation and laser-enhanced chemistry will be
explored for potentral NASA application

W78-70248

Langley Research Center, Langley Station, Va,
HIGH POWER LASER SYSTEMS TECHNOLOGY
R V. Hess 804-827-2818

{506-25-33; 506-18-13)

The objectives are to develop new approaches for optical
pumping with single and multifrequency high power density laser
radiation to obtain CW/pulsed new laser transitions and.increased
tuning range and pressures and to provide more efficient frequency
upconversion techniques, to evaluate application of multifrequency
laser operation to remote sensing of the earth's environment
and the solar system (photon missions), and other NASA missions,
and to evaluate optical pumping with broadband sources 1n space
CO2 lasers operating simultaneously on many hines will be used
to efiiciently excite molecules to high vibrational levels, which
lase directly or transfer their vibrational energy to other
molecules lasing at higher frequencies Vanious gas mixtures will
be studied to enhance the efficiency and tuning range of these
lasers Design studies will be performed of multifrequency lasers
for remote sensing and other NASA missions. Broadband optical
pumping of vanous gases with radiation from solar concentrators
and future radiation sources and conditwens for lasing, will be
evaluated

W78-70249

Jet Fropulsion Lab. Calf. Inst of Tech. Pasadena
HIGH-POWER LASER SYSTEMS TECHNOLOGY
G R. Russell 213-354-3547

(606-25-26)

506-25-41

506-25-43

506-25-45
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The objective 1s to develop the necessary technology required
10 construct multikilowatt copper halde [asers for potential use
in space The approach will be to determine the scaling laws
governing the operation of subsonic capper halide [asers by
constructing and testing a 300 watt prototype copper chlonde
laser. The program s based on the conclusion that lugh power
visible lasers will be uthzed in future NASA missions 10 the
1980 time period

W78-70250
Ames Research Center, Moffett Field, Calf
COMPUTATIONAL AND EXPERIMENTAL AERQOTHER-
MODYNAMICS
J G Marvin 415-965-5390

The objective 15 to establish aerothermodynamic technology
and configuration design concepis to improve vehicle safety,
rehability, versatlity and aercdynamic effictency with maxmum
payload for earth-orbital rmssiens and planetary exploration
Advanced computational methods and computer codes will be
developed for prediching vehicle flow fields and performance
Turbulence models {used in these computer codes) will be
developed from bulding Mock numerical and physical experiments
MNew instrumentation techmques will be developed for the
measurement of turbulence quantitities in three dimensional flow
fields

606-26-11

W78-70251
Langley Research Center, Langley Station, Va,
SPACE VEHICLE AEROTHERMODYNAMICS ANDP CONFIG-
URATION TECHNOLOGY
B Z Henry 804-827-3911

The objective of this study 1s to develop configuration design
concepts and the associated aerothermodynamic technology data
base which will allow the achievement of space transportation
vehicles operational 1 the 1990's and beyond which offer
significant improvement in operational efficiency, economy, and
safety The intent 15 to study. both analytically and expenmen-
tally, configuration concepts utilizthg technologies advanced
beyond the base being established by the space shuttle Specific
studies will be directed toward soluticn of the aerothermedynamic
problems associated with these concepts i such areas as
aerodynamic performance, viscous-interaction and real-gas
effects, vortex interactions, heat transfer, basic configuration
shaping, and optimization Computational flow-field methods wall
be developed with emphasis on realistic configurations, and
techniques for integrated configuration design, analysis, and:
cptimization will be devéloped and continucusly improved
Feasthility studies of the use of the Space Shuttle Orbiter to
obtain fundamental aerothermodynamic data applicable to future
vehicle design will be pursued Various perfect gas and real-gas
facilittes will be utiized in expenmental investigations ta provide
design data over a broad range of parameters

506-26-13

W78-70262

Ames Research Center, Moffett Field, Calif
PLANETARY PROBE AEROTHERMODYNAMIC TECHNOL-
oGY

H K Larson 415-965-5368

{506-16-41})

This effort 1s directed at providing the aerothermodynamic
technology base i high speed aerothermodynamics required for
the design, development and verniication of probes entering
planetary atmospheres and to provide computational and
expertmental support, i a timely manner. for the specific
development of planned and approved missions, In accord with
the following targets. ({1) to provide a complete understanding
and prediction of the shock-layer and ablation product radative
gasdynamics for planetary entry vehicles, {2} to provide coupled
flow-field/ablation solutions for the outer planet prabes; (3) to
provide systematically coupled performance analysis, and {4) to
suppoirt the aerodynamic development of planetary probe
configurations, and to provide the flight mechamics data in support
of atmosphenc reconstruction experiments The coupled nature
of outer planet probe aerothermodynamies requires a heghly
integrated computational and experimental program The

506-28-21
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theoretical and expenmental efforts in the area of shock-layer
radiation-must be coupled with similar efforts.in ablation product
radiation and absorption These efforts in turn must be coupled
with research associated with shock layer flow which 15 highly
blown by ablation products In addition, the flight mechanics of
the probe, both static and dynamic, are significantly affected by
the ablation mass loss and shape change Fwnally, all these
theoretical efforts and expenmental validations must be systemat-
ically coupled computationally to provide the reguired aerother-
modynamic input to outer planet probe development.

W78-70253 506-26-23
Langley Research Center. Langley Station, Va.
PLANETARY MISSION SUPPORT
G. D Walberg 804-827-3031

The objectives are. (1) to provide computational and
expernmental support as required for aerothermedynamic design,
development, and verification of planetary mission vehicle
configurations with special emphasis on the Jupiter Orbiter/ Probe
mussion: {2} to develop a technology base that can be used to
minimize planetary mission costs, maximize science return, and
insure a ligh probability of mission success, and (3) to suppon
atmosphenc reconstruction experiments through ground-based
aerodynamic tests and analyses, and through development of
trajectory reconstruction analyses that allow deduction of vehicle
aerodynamic charatctenstics and planetary atmospheric character-
istics from entry data These objectives will be pursued using
analytical and experimental methods and will be conducted
prmanly 1n-house with contract support as justified This work
will emcompass the following topics {1) refinement of benchmark
flow field solution techmiques for Venusian and Jowtan entnes,
{2} use of benchmark solutions to predict entry environments
for Pioneer/Venus and Jupiter Probe Missions, {3) development
of engineering flow field solution techniques for Jowian entry,
{4} expenmental measurement of radiative properties of ablation
products, {5) determination of planetary probe aerodynamic
charactetistics from ground tests and analysis of flight data from
Viking and Pionear/Venus: and (6) studies of effects of mass
loss, shape change and real gas aerodynamics on atmospheric
reconstruction expenmems.

W78-70254
Ames Research Center, Moffett Field, Calf.
SPACE SHUTTLE: CONFIGURATIONS AND AEROTHER-
MODYNAMICS
J. G Marvin 415-956-5390

The objective is to provide the analytical and expenmental
support to the Shuttle Program Office as.required for aerother-
modynamic design, development, and verification of the shuttle

506-26-21

orbiter, launch and ferry configurations and subsystems The ——

necessary experiise and facilites will be provided to support
in-house and program-generated action items as requied durnng
the design, development and vertfication of the space shuttle. A
smgle flow-field computer code will be develvped to simulate
the hypersonic nonequilibrium flow over the windward surfaces
of the Space Shuttle Orbiter

W78-70255

Langley Research Center, Langley Station, Va
SPACE SHUTTLE DEVELOPMENT SUPPORT
B Z Henry 804-827-3911

(506-26-30)

This RTOP focuses Langleys expertise in configuraton
aerothermodynamics and operational fight mechanics on those
concems having greatest impact ‘on successful development of
the shuttle The RTOP supports the .shuttle program by (1)
providing time in Langley ground-based faciliies for direct
OSF/contractor-requested support, (2} continuing independent
m-house shuttle technology and development studies, {3)
responding to specifically requested task-study areas from the
Peogram Office at JSC, and {4} mantaming a strong basic
aerothermodynamic supporting technology program. In addition,
Langley will perform independent evaluations and assessments
of the configurations and operational modes and requirements
as necessary. This RTOP's program is coordinated with other

506-26-33
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NASA centers and the Phase C/D contractor through appropri-
ate Program Oifice Engmeenng Coordination Panels at JSC

Space Systems Studies

W78-70256 780-40-13
Langley Research Center, Langley Station, Va.

STUDY OF ADVANCED GLOBAL INFORMATION SERVICE
SYSTEMS

W. R Hook 804-827-3666

{790-40-23)

The study of advanced space service systems has been
undertaken in order to provide timely information for planmng
of the agency’s advanced research and technology programs
Based on current studies, an advanced Geosynchronous
Information Service Platform {GISP) with a supporting Large
Aperture Microwave imaging system Flatform {LAMP) in low
Earth orbit have been selected for more detalled study The
objectives of this further work are {1} to develop a new concept
for global services to the public sector, (2} to assess the feasibility
of developing. constructing and flying the GISP and LAMP, (3)
to make enabling technology forecasts m the disciphnes of
propulsion, power, materials, structures and electronics: and {4)
to identify associated flight expenments. The technology forecast
will be based on independent study and access to classified
company propnetary and foreign technology programs Resuiting
information will be important to both Center and Headquarters
management to support research and technology development
planning
W78-70257 790-40-16
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
ADVANCED AUTOMATION NEEDS ANALYSIS
E Heer 213-354-3060

The objectives are to (1) broaden commumication amang
NASA Centers and universities and other research organizations
cwrrently engaged i machine intelligence research, {2) identify
opportumties for the application of machine intelligence in NASA
missions and systems, (3) estimate the benefits of successful
adoption of machme intellgence technigues such as cost
savings, improved performance, and ‘mission enablement, and to
prepare forecasts of the growth in capability of these techniques;
and (4) recommend a program of research, advanced development,
and implementation of machine intelligence technology for use
ih QAST planming. The approach will be 1o {a} establish a board
consisting of members of NASA Centers, NASA Headquarters,
and the machine {artificial} inteligence community; {b} identify
potential applications of advanced autenomy and machine
intelligence techmgues. (c) hold a series of workshops at which
the state-of-the-art in machine intelligence may be addressed in
the context of the applications; and {d} following the wotkshops,
prepare recommendations to OAST on promising approaches and
potential candidates for further development

W7B-70268
Lyndon B Johnson Space Center, Houston, Tex
NONTERRESTRIAL RESOURCES IN SPACE CONSTRUC-
TION
R O Piland 713-483-4071

The primary objective of this RTOP 15 to compare the relative
ments of constructing space solar satellites with matenals from
the moon and from earth The pnmary consideration will be to
compare the two approaches utihzing a common set of
methodologies and assumptions as regard to costing. technol-
ogy and other facters This study will ivolve a comparative
analysis of the two approaches \n order to define under what
conditions which approach rmght be preferable

790-40-17

W78-70269

Marshall Space Fhght Center, Huntsville, Ala
ASSESSMENT OF ENABLING TECHNOLOGY FOR FUTURE
MISSIONS

J D. Capps 205-453-0134

790-40-19



The objectives of this RTOP are to: (1) estimate the complexity
and magnitude of software for future NASA payloads, (2} dentify
software hmitatons to desired payload performance and areas
of software application with a-large impact on program or user
cost and/or flexsbulity, (3) survey and assess the current state
of art in software technology and determine ©ts applicability to
future software, (4) identify opportunities for the advancement
of software technology that offer substantial payload benefits,
and (5} define programmatic requirements for the advancement
of software technology beneficial to payloads The study approach
is structured 1o capitalize on the experience and data developed
in three years of SPDA studies-of STS payloads, and takes full
advantage of available payload software studies Future payload
software requirements will be identiied, defined, and then
reviewed with appropriate NASA payload working groups The
scftware development load will be estimated 1n terms of-number
and size of apphcation programs Extraordinary processing
requirements will he identified and evaluated fer applicability to
software technology advancement. Software cost reduction
alternatives will be identified and correlated with the payload
requirements The current” state of art in software technology
will be assessed and apphcability to payloads evaluated Software
advanced technology opportumities will be 1dentified and defined
and therr programmatic requirements established to allow tlme[v
NASA decisions and implementation

W78-70260
Langley Research Center. Langley Station, Va.
TECHNOLOGY READINESS FOR GLOBAL SERVICE
MISSIONS
W R Hook 804-827-3666

This effort will identify and evaluate technology alternatives
for planned agency flight programs in global services Specific
results will identify OAST programs which can substantially
improve performance or reduce cost Technology assessments
will be made for criical systems and economuc data will be
supplied to program benefit/cost analyses. Secondly, the work
will dentify areas where previous and on-going technalogy
programs have been instrumental in enabling the proposed.space
fight system The results will provide msight as to ways In
which technology can be more rapidly utihzed in new systems
to improve perfgrmance and/or to reduce cost The bulk of the
effort will be carrned out in-house by a small multidiseiphnary
team of systems analysts Small additions to existing contracted
planning studies will be made to examing alternate technology
impact on system: design and cost.

790-40-23

W78-70261

Jet Propulsion Lab, Calif. Inst. of Tech , Pasadena
VOIR/SEASAT FOLLOW-ON TECHNOLOGY READINESS

J. L West 213-354-5719

(790-40-18, 790-40-19)

The objective of this RTOP 15 to evaluate a group of spacecraft
advanced technology candidates in the context of the VOIR {Venus
Orbiter Imaging Radar} and SEASAT follow-on misstons to identify
the candidates’ potential benefits 1o these missions and readiness
for mission support based on the current NASA advanced
development {AD) program The study will rank each candidate
by relative ment in the context of complete conceptual spacecraft
designs for these missions and provide recommendations for
AD program changes necessary to assure the readiness of each
candidate for project commitment The study will examine
technologies for zll engineenng subsystems with emphasis on
technologies affecting power, telecommunications, and data
processing In addition while the study will not examrne, in general,
advanced technology science subsystems/ instruments, it will
assess the benefit of advanced engineenng subsystem technolo-
gies for the support of several aiternative implementations of
the synthetic aperture radar (SAR}, as developed in this study.
which could be based on excursions from existing technology
The approach of the RTOP will be to apply the methodology
developed in the Technology Readmness Study performed i
FY-76 under RTOP 790-40-03 Specifically, existing mission/
spacecraft studies will be used to synthesize reference mission
and spacecraft designs A list of candidate advanced technologies
will then be assembled, with emphasis on technologies beng

790-40-25
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developed under JPL cogmzance but to chude any technologies
proposed by NASA This hst will include many.of the technologies
previously evaluated in the context of the 1985 Jupiter Orbiter
mission A team of evaluators will 1dentify the benefits and
devolopment status of each candidate and provide tecommenda-
tions for changes to the AD program which will assure that the
technologies are at an acceptable state of development for project
commitment,

W78-70262
Langley Research Center, Langley Station, Va
ADVANCED MISSION CONCEPTS - TECHNOLOGY
REQUIREMENTS OF INTEGRATED EARTH-TO-
GEOSYNCHRONOUS SPACE TRANSPORTATION SYS-
TEMS
B. Z Henry 804-827-3911

The objective of this study is to identify and evaluate the
technology required for the design and operation of advanced
systems capable of meeting the goals of economical transportation
within the Earth-Moon sphere of rfluence 1n the post-shuttle
tmeframe The intent 13 to analyze potentially attractive
concepts which bwld upon the technolagy base developed for
the Space Shuttle Program utlizing projected advances in the
areas of matenals, structural design, propulsion. aerothermody-
namics, deswign interaction and others Definition of approaches
to advanced system design and a detarled examunation of the
relative impact- of assumptions as to achievable levels of vanous
technologies offer a suitable means of Jdentifying those technolog-
tes which are crucial as well as those most cost effective; this
identification will be a pnmary output of the effort. An inherent
characteristic of any such advanced system is that it offers clear
and significant cost/capability advantages relatwe to current
systems Programs to provide solutions to key technology 1ssues
will be designed based on the results of these studies The
actwvity will be pursued through a senes of contractual system
studies, techmology-planning, methodolagy-development studies,
and selected in-house analyses as required

W78-70263

Jet Propulsion Lab, Calf, Inst of Tech, Pasadena
SPACEBORNE ANTENNA AND MICROWAVE SYSTEMS
TECHNOLOGY STUDY

R. E Edelson 213-354-3394

{358-41-07; 645-25-02, 650-40-11)

The goal of this study s to develop a preliminary system
specification and programmatic recommendations, including
appropnate system demonstrations, based upon the FY-77
conceptual design approach for a large spaceborne antenna,
operating 0 the frequency range of 20-300 GHz Antennas of
200-300 meter aperture at geosynchronous orbit will be
investigated Emphasis will be given to the identification of critical
technologtes The Earth's atmosphere blights reception over much
of this frequency range, and large apertures of sufficient surface
accuracy are difficult to achieve in a grawitationai field For thes
reason. such instruments would have at least three users (1}
the Search for Extraterrestrial Intelligence {SETI): (2} radio
astromomy, and (3) the Deep Space Network The first two will
use this capability to observe signals ivisible from the surface
of the Earth The third user wtll take advantage of the improveed
communications link performance possible at these fraquencies
All users would benefit from diminution of Earth environment
sources of RF interference and noise In particular isolation from
the noise induced by re-radation in the Earth’s atmosphere which
sharply increases with decreasing wavelength The study will
{a) state the system’s functional requrements: {b) provide a
prekminary system specification: {¢} determuine critical systems,
therr detaled requirements, prelimmary design considerations, and
requirements for technological development. and {d) recommend
@ prograrmmatic plan {with an emphasis on critical technology
developments) including schedule and estimated costs for several
launch dates

W78-70264

Marshall Space Flight Center. Huntsville, Ala
NON-TERRESTRIAL MATERIALS UTILIZATION FOR
SATELLITE POWER SYSTEMS

Georg F Von Tiesenhausen 205-354-2789

790-40-33

790-40-35

790-40-39
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This system analysis study will analyze the utlization of
nonterrestrial materials in the construction of satellite power
systems (SPS} and assess economic, resource, environmental
and other consequences The study product will be a compara-
tive assessment of SPS construction from terrestnal and non
terrestnial materials.

Space Systems Technology Programs

W7B-70265 520-71-03
Langley Research Center, Langley Station, Va.

SOLID STATE DATA RECORDER

R L. Stermer 80Q4-827-3535

{323-40-13)

The overall gbjective of this project 1s to provide, by FY-1978,
a 10 to the 2th power bit sohd state data storage system switable
for replacing tape recorders in many aerospace vebhicle apphcations
In addition to the basic tape recorder operations, the solid state
data recorder is to provide a flexible operational command
structure for advanced aerospace data systems Specific
intermediate objectwves are  design a 10 to the 8th power bit
data recorder using bubble technology: develop and demonstrate
a basic recorder in a breadboard configuration, develop and
fabnicate a prototype 10 to the 8th power bit recorder A two-phase
developmental contract is being used to provide the data
storage system. This contract is being supplemented by n-house
analytical stuches and laboratory investigations In critical areas
of the recorder magnetic and electronic systems These studies
witl be directed toward providing improved operational charactens-
tics, longer useful hfe, and reduced costs
W78-70266 520-72-03
Langley Research Center, Langley Station, Va
MULTIPURPOSE - USER ORIENTED SOFTWARE (MUST)
E C Foudriat 804-827-2077
{606-19-13)

The objective 1s to define and develop software support tools
and technology which will provide for the effective utilization of
digital electronics in awionics and space flight systems To be
effective, the user {(eg research, flight test engineer} must be
involved n all stages of the program development and checkout
in order to maintan wisiblity and continusty with lis fliight test
objective The software support system seeks to develop flexable
software language systems, valdation, and test procedures which
can effectively be targeted to a vanety of flight type computers
The too! system concept must also keep pace with the rapidly
advancing and changing computer hardware technology These
software techniques will be developed and tested by application
to NASA flight test programs and will be available to NASA,
other government agencies, unmiversities, and industry
W78-70267 524-70-03
Langley Research Center, Langley Station, Va
SYSTEMS TECHNOLOGY STUDIES
A. Guastaferro 804-B27-4606

Technical studies will be conducted by the line orgamzations
of the Langley Research Center and their contractors to determine
technology requirements for large area space systems, to develop
and evaluate prehminary technology concepts, analyses and design
methods, appheations of composites and other advanced matenals,
and pomnting and surface contral technigues, and to define future
ground based and space flight expenments needed to evaluate
key technology developments
W78-70268 524-70-05
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
LARGE DEPLOYABLE ANTENNA TECHNOLOGY DEVELOP-
MENT
E. Heer 213-354-3080
(524-70-01; 645-25-02; 506-19-15)

The long range objective of this RTOP is to develop the
base technology for a vanety of large deployable antennas for

42

wdentified space applications such as mobile communications,
satellite VLBI for radio astronomy, Earth locking radiometry/
precision radar, submillimeter radic astronomy and atmospheric
umb souncing The technology for large deployable, precision
deployable and hybrid deployabte antennas will be developed
through (1) analysis, {2) hardware- evaluation and tests, and (3}
shuttle based experiments. The FY-78 activity will provide the
early technology developments requied to formulate and
provide a refined defimition for the specific tasks FY-78 objectives
are {1) to complete the prehminary defimition of a large deployable
antenna shuttle experiment, (2} to imuate the development of a
spaceborne surface accuracy sensing system with the capability
of automated mapping of large area antennas for the purpose
of design verification, RF performance prediction and for active
cantrol of critical antenna surfaces, {3} to mitfate development
of a flightworthy active surface control system for the purpose
of improving RF performance through variable positioning of the
antenna feed system and adjusiment of large arca reiflective
surfaces. {4) to determine the performance characteristics of
advanced concepts for large deployabla antennas by (a) design
evaluation, {b} assessment of analytically determined perform-
ance and (¢} demonstratton of fundamental concepts by simple
hardware models, and {5) to determine the performance
charactenstics of advanced concepts for precision deployable
antennas by (a) evaluation of mechanical designs, (b} assessment
of analytically precheted performance and (¢} demonstration of
the fundamental mechamical concepts by hardware models of
crtical mechanical components

W78-70269 528-71-03
Langley Research Center, Langley Station, Va

CASTS- COMPOSITE FOR ADVANCED SPACE TRANSPOR-
TATION SYSTEMS

J G Dawis, Jr. 804-827-2125

{505-01-33, 505-02-33, 743-01-03}

The broad objective is to increase the maximum operating
temperature of resin-matnx composite matenals for structural
apphcations to 600 F to meet requirements for advanced space
transportatron ‘systems and payloads This objective will be
achieved thiough a joint in-house and zerospace industry contract
effort which will include {1) development and charactenzation
of currently available polyimide resins and adhesives and new
resin systems (2} development of manufacturing and quahty
control procedures {3) development of thermal structural design
methods {4) design, fabncation and ground tests of small-scale
components and fullscale space structure demonstration compo-
nents
W78-70270 525-71-05
Jet Propulsion Lab., Calif Inst of Tech, Pasadena
LONG LIFE SPACE STORABLE PROPULSION SYSTEMS
TECHNOLOGY
D L Young 213-354-3217
{506-21-25, 506-21-45)

The overall objective of this effort is to demonstrate technology
readiness of a complete flight weight flounne/hydrazine F2/ N2H4
propulsion subsystemn for planetary spacecraft apphcation by the
end of FY-80, using both past and ongoing indwidual component
and system related developments The demonstration will consist
of a hot fire test of the complete subsystem 1o a preselected
duty cycle that will simulate a typical application This system
lavel effart was mmitiated in FY-77 Detalled planming has been
completed and an implementation plan was published Future
missions’ propulsion requirements will be examined, and
subsystem performance. interface, and overall test requirements
estabhished Flow testing of components to system requirements
will continue, as well as finng tests of pre-prototype injectors
and rocket engnes Proposed thermal control and structural
techniques will be tested and subsystem test planning will be
completed this year. The prelrminary design review for the
subsystem will be held during the fust quarter of FY-78 and
final subsystem structure, thermal control. and feed module
designs will be completed by the critical design review in early
FY-79. The feed assembly components and rocket engine assembly
to be used in this demonstration subsystem are being designed
and fabncated
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W78-70271 750-01-22
Lewis Research Center. Cleveland, Ohio.

SHUTTLE PAYLOAD DEFINITION: SPACE FLIGHT TECH-
NOLOGY EXPERIMENTS

Robert R. Lovell 216-433-4000

{750-03-21)

This effort is to conduct defimtion studies for potential
shuttle/Spacelab experiments which support, complement or
proceed from OAST research and technology programs specifically
to determine the techmical and programmatic requirements for
the experiment effort Defimtion studies will be carned out on 2
Spacelab two phase heat transfer facility and experiments

w78-70272

Langley Research Center, Langley Station, Va
SHUTTLE PAYLOAD EXPERIMENTS DEFINITION

W E Swertson 804-8327-3666

{750-03-03})

The objective of this RTOP effort 1s to 1dentify and cbtan
technical information and data required to proposed new
expenments for development and orbiter/ Spacelab flight. and to
define technical and programmatic requirements for experiments
that complement QAST-sponsored space research and technol-
ogy efforts In-house studtes, grants, and contract effort will be
used to define flight and ground tests relative to selected
expenments that are deemed promising candidates for flight on
a future shuttle payload Concept, feasibhty. error, system and
programmatic analyses wall be performed. Technology evaluation
and tradeoff studies will be made Laboratory testing and computer
simulations will be uthized when needed to provide input study
data Shuttle experiments will be defined relative to: solar effects
on GaAs solar cells, in-flight gain system. shuttle nstrument
panels, plus the STS technology experiments mtegratton and
nterface support effort

750-01-23

WiB-70273

Lewis Research Center, Cleveland, Ohio.
SHUTTLE PAYLOAD DEFINITION: PHYSICS AND CHEM-
ISTRY EXPERIMENTS IN SPACE

Robert R. Lovell 216-433-4000

{508-21-42, 506-21-12)

This effort 15 to conduct defimtion studies for potential
Spacelab experiments which support, complement. or proceed
from OAST research and technology programs, specifically to
determine the technical and prograrmmatic requrements for the
expenment effort Defintion studies will be carned out in flud
physics on cntical point thermophysical phenomena, fluid

750-01-52

surface dynamics and capillarty. ‘convection phenomena, and ——

isothermal multiphase mixtures In combustion studies will be
pursued n premixed gaseous combustion, gas jet combustion, -
droplet and particle combustion, large surface hqwid and sohid
combustion, combustion of porous arrays, ignition and autoigni-
tion, extinguishment, and gravitational scaling

W78-70274
Langley Research Center, Langley Station, Va
DEFINITION OF PHYSICS AND CHEMISTRY EXPERIMENTS
IN SPACE
E. J Conway B804-827-3127

This RTOP is composed of two aspects of the total PACE
program {1} management of the PACE Working Group, and
[2} defimtion of Molacular Beam Apparatus {(MBA) experiments
PACE develops umiform procedures for the phased development
of basic and applied n-space science experiments, fosters both
new general areas for expenments and definion of specific
experiments, and it recommends mature n-space expetiments
far fight status. These specific, mature expenments are used-to
yustify fight faciities Definition stuches of scientific ‘expenments
which use the high purnity atormic oxygen available in space are
n progress These studies cover the technical areas of surface
oxidation kinetics, high-temperature corrosion. catalysis and
scattering To support these definition studies, theoretical analyses
of the Molecular Beam Apparatus (MBA) define instrumentaton

750-01-53
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characteristics such as punty of the atomic oxygen beam, beam
energy distribution, and beam spreading

W78-70275
Marshall Space Flight Center, Huntswille, Ala.
DEFINITION OF PHYSICS AND CHEMISTRY EXPERIMENTS
{PAGE) IN SPACE
George H. Fichtl 205-453-0875

The objective of thus RTOFP is the conduct of scieniific and
feasibiity studies of candidate experiments. in the area of the
physics and chemustry of fluids which require and ublize the
umque zero or low gravity environment of Earth orbit The
candidate experiments (tasks Néted below) are motivated by the
need to resolve fundamental scientific problems and 1ssues which
are of significant tmportance in the areas of pure and appled
physics and which relate to national needs The approach for
this effort will be based on the PACE Committee phasing of
effort The total effort involves five tasks Two tasks that will
enter phase 1 in FY-78 are as follows Task 01 - Zero-Gravity
Aerosol Behawior, Task 02 - Zero-Grawity Two-Phase Turbulence
The remaiming three tasks that follow will eater phase | study.
Task 03 - Zero-Gravity Diffusiophoresis and Thermophorests, Task
Q4 - Mesophase Liquid Behawvior, Task O5 - G-Jitter Effects in
Fluid -

750-01-59

W78-70276
Langley Research Center, Langley Station, Va
LONG DURATION EXPOSURE FACILITY PROJECT
W. H Kinard 804-827-3704

The broad LDEF Project objectives are the following: (1)
To develop LDEF, a simple, low-cost, free-flying facility for
perforrming long duration technology and other experiments n
the space environment using the STS: to develop a first set of
experiments for the faclity and, by the performance of these
experiments, obtain vatuable technological data and demonstrate
the unique shuttle/ LDEF capabilities and features: (2) to
broaden the STS user communty by providing a simple low
cost approach to integrate and operate a large unmber of OAST
and other unmanned long duration expenments via the STS;
and {3} the LDEF 1s a reusable, unmanned. low-cost, free-flying
structure on which many different experiments can be mounted
The facility will be dehivered to Earth orbit by the shuttle. After
an extended penod in orbit, the facility whil be refrieved on a
subsequent shuttle flight and returned to Earth for expenment
analysis Many of the experiments being considered for the LDEF
are completely passive with the active data measuremants being
made in the laboratory after the expenments are returned

750-02-03

W78-70277
Jet Propulsion Lab, Calif. Inst of Tech, Pasadena
DEVELOPMENT OF A SHUTTLE FLIGHT EXPERIMENT:
DROP DYNAMICS MODULE
D. H Swenson 213-354-5110

The principal objective of thws RTOP 1s to design, fabricate,
and test an acoustic positioming and manipulation module for
Spacelab and to uttize it to perform an nitial set of experiments
as part of the NASA Physics and Chemustry m Space Program
on an early ShuttlefSpacelab fight The module is scheduled to
be ready for the ESA-NASA joint Spacelab mission, and will be
available for Spacelab flights thereafter This acoustic posiiomng
and manipulason module will allow us to utlize the unique
zero-G environment provided by a Shuttlef Spacelab fhght to
perform drop dynamics experiments that are impossible to perform
in & grawitional field Examples are: {1) study expenmentally the
problems first proposed by Newton, and never satisfactorily
studied, of equiibnum figures and the bifurcation processes of
a rotating spheroid. and (2) understand the fission and fusion
processes i drops that are also applicable to meteorology and
nuclear physics. The scope of this work 15 threefold First, to
deterrmine the maximum capability of this facility within the
constraints of money and schedule, through consultation with
the scientific community and investigators Second. to fabrnicate
a fight umt, and Third, to perform an initial set of expenments
{Drop Dynamucs), as part of the NASA Physics and Chemistry
in Space Program The scientfic commumty will be mwted to
participate in expenments informally through international

760-03-01
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symposia and colloquwa. Some scientists will participate with
JPL as science assoclates and consultants. Qthers will presumably
submt expenments in response to NASA AFO's

W78-70278
Marshall-Space Flight Center. Huntswille, Ala.
DEVELOPMENT OF AN INDUCED ENVIRONMENT CON-
TAMINATION MONITOR {IECM}
Edgar R. Miller 205-453-0108

The broad ohjectives of the Induced Environment Contamina-
tion Monitor are to conduct an indepth survey of potential
contamination to expenments from the induced environment in
and around the STS on eary flights A set of contamination
measuring instruments will be developed and buit These
instruments will be integrated into a seff-contained flight package
to venfy the specified requirements, t0 identify comtamination
sources, and to detect and monitor enwironment contamination
during all missian phases, including delivery, deployment, retrieval,
and landing a free-flying payload

750-03-02

W78-70279 780-03-03
Langley Research Center, Langley Station. Va

LASER HETERODYNE SPECTROMETER FOR SPACELAB
R J Duckett 804-827-4571

{606-18-13)

To flight test an LHS instrument on Spacelab to demonstrate
its capability as a multi-pollutant remote sensor with high
specificity, high sensitivity, and vertical resolution for detecting
stratosphenc trace constituents wnportant in the photochemtcal
processes of O3 depletion For an early Spacelab flight, a specific
mission s proposed:; solar occultation with a munimum of four
gases will be measured encluding 6zone, nitric acid, Freon 11,
and Freon 12 An LHS instrument will be designed. developed,
and fabricated for this specific mission: anticipated flight time 1s
7 days Software algonthms will be developed 10 reduce the
data stream in a format suitable for utilization in glabal models
of stratosphenc pollunon The flight test data will be compared
with existing computer models of the stratosphare These data
will also provide an evaluation of instrument performance.
Subsequent measurements with the LHS instrument will be
extended to other stratosphenc species ingluding CIQ, NOx's,
CO, and S02

W78-70280 750-03-04
Marshall Space Flight Center, Huntswville, Ala.

SHUTTLE OPERATIONAL FLIGHT TEST OF THE SOLAR
ELECTRIC PROPULSION SOLAR ARRAY

L. E Young 205-453-2121

(606-22-29)

The objective of this RTOP 1s to provide overall demanstration
of the avalability of advanced Solar Array Technology by flight
testing the Solar Electnc Propulsion (SEP} solar aray as am
expenment on.shuttle Demonstrating.that the array will deploy
and retract m a space environment and establishing its dynamic
charactenstics, are objectives which are particularly important
The approach consists of four basic steps as follows. (1) define,
through study and analysis, the requirements, criteria and
conceptual design for the Solar Array System Expenment; (2)
perform az detaled design, builld, and test the flight array
expenment, (3) mstall and fly the solar array expenment on
shuttle, and {4) evaluate flight results after return to earth

W78-70281
Goddard Space Flight Center, Greenbelt, Md.
THERMAL CANISTER EXPERIMENT
§ Ollendorf 1301-982-5228

The broad projects objective for the Thermal Canister
Experiment is to demonstrate the performance in space of an
Experimental Thermal Control Canister using Heat Pipes The
specific objectives of the Thermal Camster Experiment are to
design, fabricate, and test a Thermal camster Im x Im x 3m
weighing 160 kg. whech, when flown aboard Space Shuttle on
an OFT mussion will verify the ability of a system of heat pipes
te provide thermal control, within certain limrts

760-03-07
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wW78-70282 750-03-09
Lewis Research Center, Cleveland, Ohwo

EIGHT-CM 10N THRUSTER EXPERIMENT

Robert R Lovell 216-433-4000

(506-22-12)

The objective 15 to conduct n-situ tests of a one millipound
mercury-1on thruster auxiliary propulsion system over a representa-
tive duty cycle and time period. to acquire engineering design
information by which to determine the systems compatibility
with host spacecraft, and to demonstrate to potental users the
technology readiness of mercury-ion thruster systems for
auxihary propulsion applications aboard operational spacecraft:
to fly the experiment as part of the USAF/Space Test Project
F80-1 {Teal Ruby) spacecraft on an OFT flight {free flyer).
WJ7B-70283 750-03-10
Langley Research Center. Langley Station, Va
MICROWAVE RADIOMETER
C T. Swift 804-827-3631

The objective is to conduct a Space Shuttle Technology
Experiment for the development and evaluation of multi-spectral
microwave radiometer techniques required for all-weather earth,
ocean, and atmospheric cbservations Radiometer recewvers, which
witl operate in three microwave spectral regions, will be fabricated
into an integrated package, including the necessary scanning
antennas and control systemn The system will be configured for
testing on a pallet only expenment This approach will be .taken
in order to reduce re-fabrcation costs for future applications
risstons on free-flyers

W78-70284
Jet Propulsion Lab, Calif. Inst of Tech, Pasadena
PROPULSION CONTAMINATION EFFECTS MODULE -
PCEM - SPACECRAFT EXPERIMENT
D. L Young 213-354-3217

The PCEM test faciity will be designed and fabricated for
Space Shuttle Orbiter spaceflight testing of vanous types of rocket
propulsion systems The tests will measure rocket engine plume
characteristics such as, exhaust plume backilow, core flow efflux
{mass and constituents), electrical charge buildup, forces, torques,
and heating rates The Payload Category [lI-IV PCEM will be
available for flight on "Missions of Opportunity’

750-03-12

W78-70285

Langley Research Center, Langley Station., Va
LANDMARK TRACKING AND IDENTIFICATION
W E Howell 804-827-3551

{506-19-23)

A landmark classification expeniment to classify, in real time,
the scene content of earth viewing systems is proposed far
evaluation aboard an early Shuttle fight The instrument, as
proposed. will classify scene content into vegetahon, bare earth,
water, or clouds This classificaton s based on ratios of spectral
signature in the 065 and 0.86 micron bands The results will
not only provide an instrument to use i the classification of
scene content m future mussions, but will also provide data for
the further development of a landmark tracker for tracking the
boundarnes of these interfaces.

750-03-14

W78-70286

Langley Research Center, Langley Station, Va
ANNULAR SUSPENSION AND POINTING SYSTEM (ASPS)
FUGHT VERIFICATION

C R Keckler 804-827-3817

(506-19-13}

The abjectives of this RTOP are to provide a flight venfication
of the technology encompassed in the Annular Suspension and
Pointing System (ASPS} as well as a flight qualification of this
pointing system for future Shuttle/Spacelab use. To achieve these
goals, an ASPS flight prototype will be imtegrated by making
use of the developments established under the R&T base This
integrated system will consist of the ASPS coarse and vernier
system, ASPS electromics, and contra! and informatien system.
control computer and associated software, sensors and associated
electronies, and interfaging structure The ASPS fight prototype
will be flown on an early Shuttle OFT mussion to verify its

750-03-15



undersirable interactions and interference with other users Without
excluding others, the primary emphasis will be placed on the
Broadcast Satellite and the Earth Exploration Satellite Service in
the frequency bands that they share with other users. The
information gained will be ncorporated in reports suitable for
use at World Administratrve Radio Conferences (e g. 1979 WARC)
and Regional Planning Conferences {eg 1982 BCSAT) where
the nternational agreements necessary to @ workable design
must be negotiated This effort will be closely coordinated with
NASA, OTP. FCC DoS and other agenctes as appropriate In
addition, under this RTOP, active participation will be provided
in the CCIR, i the WARC's, and other nattonal and mternational
organizations, as applicable

W78-70301
Lewis Research Center, Cleveland, Ohio
TECHNICAL CONSULTATION SERVICES
R E Alexovich 216-433-4000

The objectives are to {1} provide technical consultatign
services support in the areas of high powered broadcast satellite
technology and fixed service commumcations satellite technalogy
in preparation for the 1978 WARC; and (2) conduct studies.
technical assessments, and where necessary. measurements In
the area of high powered broadcast satellite technalogy.
culmmating in techmical papers required for CCIR 3G/s on
frequency utidization and broadcasting {sound/television} Follow-
ing an assessment of the more important 1ssues to be consid-
ered in the 1979 WARC, perform in-house studies, and contract
studies where necessary. to establish possible Unuted States
positions and to determine the trade-offs associated with each
position, Principal emphasis will be given to keeping available a
range of options for broadcasting satethte implementation

643-10-01

WwW78-70302

Goddard Space Fhight Center, Greenbelt, Md
COMMUNICATIONS SATELLITE APPLICATIONS SYSTEMS
STUDIES

E A Wolff 301-982-2265

{643-10-01, 682-10-08, 682-10-13)

The: objective is to promote the-growth of Public Service
Communications Satellite (PSCS) Applications The ATS-1.-3, -6
and CTS satellites will be used to facilitate the growth of service
where appropriate Reports required in response to OTP Circular
11 {frequency use plans: technical and functional requirements,
and system descrnption] will be prepared and submitted to
assure requwed frequency support Shanng studies will be
performed to assure that the PSCS is compatible with existing
and planned terrestrial and space services. Public policy issues
will be studied to define the alternatives, options and implications
for policy makers The necessary FCC and IFRB filings will be
prepared and submmtted. Studies will be undertaken of future
applications to provide the information required for the implemen-
tation of future expenments and applications transfer and
demonstration programs Frequency allocation policies and
supportwve posittons, filtng critena and authornzatson require-
menis for PSCS demonstrations/expenments/operations will be
specified PSCS user policy 1ssues, ramifications and alternatives
will be soldified from which demonstrative type evaluation
programs will be wimplemented to evelve low-cost user service

643-10-02

Shuttle.Payloads Definition and
Preliminary Design

W78-70303

Jet Propulsion Lab, Calf Inst. of Tech, Pasadena
LARGE DEPLOYABLE ANTENNA SHUTTLE EXPERIMENT
A G. Breicha 213-354-3080

(506-20-45; 524-70-02, $50-10-15}

The long range pnme objectives of the Large Deployable
Antenna Shuttle Experniment (LDASE} are: (1) to measure the
mechamical and RF performance of a large deployable antenna
1s space, and (2} to demonstrate the utility of a large antenna
in space using the Shuttle Orbrter The FY-78 major objectives

645-25.02
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are (1) finahze the expenment defimtion. (2} complete all
pre-project activities for an FY-79 new start, and (3} identrfy,
and establish a plan for developing, the technologies required
for a mid FY-B2 experiment From FY-74.through FY-77, antenna
requirements for future space missions have-been assessed using
both outside surveys and in-house advanced studies The results
of these studies have shown a definite need for large deployable
antenna technology within the next eight to ten yvears Qver the
past several vears, it has been established that very large
deployable antennas are technically feasible However, technology
has almost come to a complete standstll for antennas larger
than 10 meters because of ane majer hurdle, 1e, venfication of
functional performance Very large space antennas cannot be
tested i a Ig field The only practical approach to evaluating
the functronal performance 1s 1N a space environment It 1s believed
that LDASE will rewitalize the technology for large deployable
space antennas The actmwities to be performed dunng FY-78
are (1) develop and finalize the mechanical and RF test
approaches, {2} assess the proposed antenna demonstrations and
their impact on cost, complexty, and nsk, (3} finalization of test
and demonstration procedures and sequences, (5) wentfication
of necessary supporting technelogies such as surface quality
measurements and meltple-beam feeds for possible demonstra-
tion, {6) formation of a multi-discipline project team to carry
the LDASE through its expected six years duration

WwW78-70304
Goddard Space Flght Center, Greenbelt,-Md
COMMUNICATIONS ‘AND NAVIGATION EXPERIMENT
DEFINITION
J J Woodruif 301-982-5308

The objective 15 to define and develop pioneenng communica-
tions and navigation expenments which match.NASA capabilittes
to user needs and utihze Spacelab Through consultation with
users, active groups, committees and Headquarters, expenments
will be priontrzed and high prionty experiments defined The
RTOP supports the following major problems {1} antenna system
calibration, {2) shortage of available frequencies. and (3}
atmospheric effects; These in turn support the following end
objectives  {a}l understand RF mnterference environment, {b)
maxirized use of frequencies, [c) atmosphenc effect data base,
and {d) spaceborne cahbration system Definition of selected
expenments, identification and development of instrumentation,
and plans to meet given-launch dates

645.25-41

Advanced Communications Research

W78-70305 650-10-13
National Space Technology Labs, Bay Samnt Lows, Miss

DATA COLLECTION SYSTEM DEVELOPMENT

W L Hopkins 601-688-2125

{650-10-14}

The objective of this RTOP 1s to establish a project to provide
technical assistance, development, test, and evaluation to support
and advise Data Collection System {DCS) users in three principal
functional areas (1) user applicatton 2ssistance to provide overall
support 1n the establishment and utiization of Data Collection
Systems: (2) user-oriented DCS utiity enhancements to design,
develop, and test improvements and modifications to system
components, and (3) component davelopment for specific user
needs to address specialized-systermn requirements The approach
to meeting these objectives 1s to use NASA/NSTL's background
and expenence m DCS technology to estabhsh specific projects
which address identified user needs. Thirteen activities have been
selected as base-line tasks to provide support to andfor
cooperation with the following agences: U S Army Corps of
Engineers, U S Geological Survey, NOAA/NESS, Tennessee Valley
Authonty, Louisiana State Umiversity, and the. Southern.Regional
Medical Consortium These actwities have been reviewed by
members of the Satelhite Data Collection Interagency Working
Group
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W78-70306 650-10-14
Goddard Space Flight Center, Greenbelt, Md

DATA COLLECTION SYSTEMS AND APPLICATIONS

E. P. Mercanti 301-982-5580

The objective is to define a satellite-aided system for collecting
and relaying data from in-situ monitoring sites that will meet
national needs for the 1980-2000 time frame based on stipulated
user requirements The approach will be to: {1} prepare a detalled
user requirements definition and defimtize a strawman follow-on
DCS concept in conjunction with NOAA, NESS, USDA,
DOI-USGS, DOD-COE, EPA, and ERDA for use in madifying
and replacing current systems. and {2) conduct interagency
analyses and develop DCS components as appropriate The RTOP
supports the following major problems (1) increasing demand
for low-cost high-capacity systems, {2} real time global coverage:
{3} standardization among muititude of users These in turn support
the end objectives of improved environmental monitaring, earth
resources, and weather and climate The expected results include
Satellite Data Collection Interagency Working Group approval of
strawman DCS concept for 1980-2000 time pernod 1mplementa-
tion Development of lower cost DCP's; development of improved
standards programmable DCP; and development of DCP's for
several new applications
W78-70307 660-10-15
Jet Propulsion Lab, Calf. Inst of Tech, Pasadena
EFFICIENT SPECTRUM UTILIZATION
J G Smith 213-354-3828
{606-20-22; 643-10-01, 645-25-01)

The long range objeciive of this RTOP is to develop and
promote the. application of specific technologies which permit
better utilization of spectrum These are grouped here as: (1)
modulation technology. and {2) antenna technology. These
emcompass the generic technologies of signal, polanzation, and
spatial multiplexing Basically, the modulation effart permns
sending more data in less bandwidth than the presently employed
methods; while the antenna effort permits re-use of spectrum.
Spectrally effictent modulation uses simultaneous digital modula-
tion of multiple signal parameters, while the antenna techniques
utilize dual polanzed shaped beams. The dramatic spectral
congestion in all mucrowave bands requuwes that new technolo-
gies be developed in these areas to alleviate the spectral
inefficiencies produced by present methods and technigues
Development of the technologies requires continued research and
demanstrations within these individual areas, while promotion
of the applications requires both individual system studies and
demonstrations of synergistic couplings of these and other
spectrum conserving techmiques Immediate objectives of the
madulation effort include {1} determination of the system benefits
angd costs of applying advanced spectrally efficient digital
modulation techniques to future space communications require-
rments, and {2) continued design and analysis of communication
systems which use these methods Similatly, immediate objectives
of the antenna effort include {1) development of synthesis and
analysis techniques and sofiware required for vahdating the
methods for obtaiming optimum perfarmance from reflector
antennas for generating contoured patterns and muitiple beams,
{2) assessment of the potential of lens systems, and {3} assessment
of feed array requirerments and hritations The approach taken
will continue to include combinations of surveys, system studies,
analyses, simulations, laboratory breadboards, expenments, and
demonstrations In addition, work in comparable technical areas
by other NASA Centers, US governmental agencies, industry
and foreign investigators will be revtewed and documented in
exetutive summary form in order to provide NASA with the
knowledge requited to adwise appropnate government agencies
. matters pertaining to-efficient use of-the spectrum
W78-70308 660-10-16
Ames Research Center, Moffett-Field, Cabf
SYSTEMS ENGINEERING AND DEMONSTRATION OF AN
AUTOMATED FIRE WEATHER DATA SYSTEM
K 'Nishioka 415-965-5897

This study has as its objecuves to. (1) conduct a systems
engineering study to delineate overali system and detailled
component COSts, component specifications and availability, (2}
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conduct with the Californiz Department of Forestry {CDF) a
dernonstration test using approxsmately 23 automated fire weather
stations N concert with existing manual fire weather stations
for a selected test region to evaluate and.demonstrate the
effectiveness and cost-benefit potential of an automated fire
weather data system, (3) provide detailed documentation of the
results from this study to provide a basis to help others design
and implement a similar system, (4} provide CDF with the
necessary information to justify to the Cahfornfa State Legisla-
ture future requests for funding this type of system on a statewtde
basis, and {5} perform a potential application survey of this
concept for other states Approach to this project will be to
utihze our past expernience fully in the tasks starting with the
weather station companent procurement and assembly This will
be followed by field mstallation, system engineering, and system
demonstration testing Results will then be evaluated and
documented -

W78-70309

Goddard Space Flight Center, Greenbelt, Md
CIVILIAN APPLICATIONS OF GLOBAL POSITIONING
SYSTEM (GPS)

S. H Durrani 301-982-4384

{650-10-14, 682-10-08)

The objectives are to identify potential cwvilian applications
of GPS for posstion location {nawvigation) and positton monitonng
{survelllance) of mobile user terminals, and to develop, test, and
evaluate low-cost user terminals for such apphcations Potential
civilian users of GPS will be contacted' and thewr requirements
analyzed Special emphasis will be placed on mantiwne mobile
and land mobule applications Duplication with ongoing efforts
sponsored by the NASA Low Cost Systemns Office and by other-
government agencies will be avoided. The RTOP supports efforts
in the followmng major areas (1) analysis of cwvihan user
requirements of GPS; and (2} design, development and test of
user termnals for selected apphcations, with emphasis on low
cost. The end objectives are to enable navigation and surveillance
of mobile user ferminals at low cost, using the GPS signals
which are avallable free of cost The results are expected to
provide an estimate of the potentral cviban user market for
GPS, and a low-cost user terminal of proven performance
capability

650-10-17

w78.70310 650-20-01
Lewis Research Center, Cleveland, Chio
COMMUNICATIONS TECHNOLOGY PLANNING
J J Ward 216-433-4000

This is a conttnuing effort with the objectives of identifying
advanced technology users, their needs, and potentially cost-
effective technology imnovations which would meet these needs:
assassing and stimulating advanced techniques with potential
application to these needs: providing program plans for and
demonstration of selected technology items and techniques. and
developmg jomt NASA/industry programs for implementing the
technology and techniques Key elements of the program are
{1} interaction with other government agencies, industry, and
the ultimate consumers of communication services to establish
and understand ther needs and requirements, (2} continual
assessment and stimulation of advanced communication techni-
ques aimed at new and/or improved services with application
10 user needs, (3) identification of potenuial technology innovations
and synthests of total system concepts which employ these
innovations and meet users’ needs and requirements; (4}
evaluation of mnovations using cost benefit analysis, (5)
davelopment of plans for the demonstration of selected technology
items, and (B} establishment of joint NASAfindustry programs
to implement the technology

wW7B8-70311
Ames Research Center, Moffett Freld, Cahf
ADVANCED VIDEO SYSTEMS
S Knauver 415-865-6525

A hardware video compression coder/decader, capable of
transmitting conference quality monochrome television will be
constructed from breadboarded hardware designs based on
previous research It will use a 2-D transform and a novel

650-60-10



conditional replerishment algorithm, and wilk operate at different
compression ratios The picture quality will be evaluated as a
function of compression. Basic color wideo research will be
continued and applied to the design of hardware modifications
to the monochrome units for conversion to color Hadamard
and other transforms, such as Cosine and Slant, will be compared
to determine the tradeoff in efficiency and hardware complexty
The applicatron of new techniques. such as optical processing,
analog demain transforms and analog bandwidth compression,
will be investigated The study of system optimization for a
compressed digital TV lIink will be continued, investigating the
tradeoffs in compression, modulation, channel coding as a function
of power, bandwidth, cost and systern complexity. This study
will be aided by computer simulations and experimentation using
the CTS sateliite.

W78-70312

Goddard Space Fhight Center, Greenbelt, Md
ADVANCED COMMUNICATIONS RESEARCH
J L King 301-982-4849

{643-10-01; 506-18-36}

The objective is to study and develop advanced system
concepts and component technology for future needs and new
applications in satellite communications This RTOP will use
in-house personnel, industnal eontract sand unwersity grants to
develop {1} 4 db noise figure fow cost K/U-band ground terminals
for feceive-only TV video/audio operation with direst broadcast
satelites working mio standard TV recewers: (2) mobile
communications systems multibeam array technology consistent
with the Public Service Communications System (PSCS} defirtron;
(3} new device apphications development of surface acoustic wave
oscillators, microwave integrated circuits, and striphne low profile
antennas for mobile commumcations systems, (4) millimeter wave
technology development in the 100-1000 GHz range including
IMPATT and gunn diode oscillators up to 200 GHz, wideband
mixers,antennas, maser oscillators, and channel [oss charactenza-
ton: and (8) multiple beam lens antenna technology develop-
ment The expected results include: 12 and 183 GHz receiver
systems: multibeam array and lens antenna breadboards, and a
very stable SAW oscillator

650-60-11

W78B-70313

Lewis Research Center, Claveland, Ohio

HIGH POWER TRANSMITTER TECHNOLOGY
R E Alexovich 216-433-4000

{506-20-04, 643-60-01: 043-10-01)

The objectives are (1) to provide increased knowledge and
capability for high power space transmitter systems o meet
general satellite communications needs of the future, and {2} to
identify and define prospective applications of this high power
cemmunications technolagy To achieve these objectives, studies
and investigations of space-Earth propagation and high power
RF component and systems technology will be conducted for
space communicattons applications n new high frequency
bands Possible space experiments in these frequency bands
will be studied and deveioped

650-60-14

W78-70314
Goddard Space Fhight Center, Greenhelt, Md
DESIGN OF SOFTWARE COMMUNICATIONS COMPO-
NENTS
W K. Allen 301-982-6963

The objective of thuis RTOP is to reduce the cost of
communications equipment by standardizing design procedures
and components. The objective will be met by applying microproc=
essor and software techmques to the design of communication
equipment The approach 15 based on replacement of present
analog designs of communigcations components with digital
designs consisting of software residing within standardized
microcomputer configurations. A study of microprocessors and
software techniques for processing communications signals will
be performed The impact of likely hardware and software
improvements in the next few years on this approach will also
be considered This RTOP supports low-cost communications
system development The results of this effort will demonstrate
the feasibility of designing, testing and producing communication

650-60-99
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system functions by the use of microcomputer based software.
This will lead to cost reductions due to the avoidance of the
high miual costs of monolithic LS| development

Communications Advanced Studies

W78-70315
Lewis Research Center, Cleveland, Ohio
DISASTER COMMUNICATIONS SATELLITE
J J Ward 216-433-4000

This plan 1s directed toward identfying and implementing
those analytical and expenmental actwities necessary for the
definition of an operational Global Disaster Relief Commumecations
Satellite System. Specific activities will include (1) coordination
through the Agency for International Development [AID} and
the 'United Nations Disaster Relief Office ([UNDRO) to establish
system operational requirements, {2) conduction of. experiments
utibzing NASA and commercial satellites to establish system
technical and operaticnal requirements; {3) development of system
conceptual designs, and {4) development of a project plan for
the implementation of the system through the service phase

682-10-05

W78-70316

Goddard Space Flight ‘Center, Greenbelt, Md
LAND MOBILE COMMUNICATIONS SATELLITE SYSTEM
DESIGN

James P. Brown 301-982-6720

{643-10-02; 650-60-15}

The objectives are to obtain the technical* and operational
data requred for the design of a satellite-aided land mobile
coemmunication system This data can then be used -with the
results. of on-going studies in this and other RTOP's {eg,
682-10-13 Pubhc Service Commumications Satelite and 506-
17-1 Advanced large Space Structures). to design a second
generation satellite system (spacecraft, terminals, etc) which is
capable of providing two-way voice and data communications
between remotely located land mobile vehicles and therr respective
base stations. The approach will be: to complate the on-gomg
feasibiity study of satellite-aided land mobile communications
in the UHF and L-Band spectral regions, to continue -nterfacing
with potential users, to determine their needs, and to continue
the UHF and L-Band verification tests bemng conducted with
ATS-6. The expected results will provide experimental data to
venfy PSCS mobile design concept prehminary system design of
future land mobile communication sysiem

682-10-08

W78-70317
Goddard Space Fhght Center, Greenbelt, Md
SATELLITE-AIDED 200-MILE FISHERIES COASTAL ZONE
J E. Painter 301-982-2823

The objactive s to conduct an advanced mission study for
a space-based system to detect, dentify and locate surface vessels
operating within the 200 nautical mile U § Coastal Zone. Ships
to be momitored will include o1l tankers, foreign fishing vessels
and certain bulk carrners. Requirements for marine vessel
moritoning established by recent and pending legislation will be
studted in conjunction with the U S Coast Guard, NOAA, MARAD,
and other agencies. A satelite system concept will be developed
and compared with non-satellite techniques for performance and
cost, effectiveness This'RTOP supports solutions to major problems
n: (1) manne vessel monnornng, and {2) manne trafiic controf
These in turn support end objectives in ol spill prevention and
fisheries conservation Sufficient systems descriptions will be
developed and evalyated to permit fundamental decisions on
satellite coastal zone monitonng to ba made

682-10-11

W78-10318
Goddard’ Space Flight.Center, Greenbelt, Md
PUBLIC SERVICE COMMUNICATIONS SATELLITE {PSCS)
E A Wolfi 301-982-2265
{643-10-02; 682-10-08)

The objectives are to provide experimentsl satelite com-
munications for public services 10 users who do not have such

682-10-13
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services and 10 develop new communications satellite techniques
and technology to advance to the state of the art. Effort will
consist of user requirements and economic studies, conceptual
system design, initiation of technology development for future
applications, dentification of public policy issues, and preparation
of project plan. User requrements studies will include wser
demonstrations on existing satellites, translation of applications
into communications system requirements, and identification of
applications ready for economic analysis and systern implementa-
tion. Economic studies will consider costs and benefits and
anticipated satellite setvice use System concept studies will define
methods for implementing the applications, alternatives. and
required R&D R&D studies will determine needed technical
development. User applications and associated systemn require-
.ments will- be solidified to enable the rendering of appropnate
public services via satellite in a low-cost effective manner
commensurate with technological development

W78-70319 682-10-15
Goddard Space Flight Center, Greenbelt, Md
ELECTRONIC MAIL STUDY
J W Kiebler 301-382-5092

The objective 15 to conduct a controlled expenment of
electrome mail transmission using avallable equpment. The long
range objective is development of electramic mail services using
the PSCS Previous work performed in this country and abroad
on electronic mail systems will be reviewed. Conceptual designs
will then be devéloped to handle the mal requirements of three
users with significantly different volumes of mal  {1) internal
to MASA and its major contractors. (2) internal to the U S
Government and {3) the U S Postal Service ‘Venfication tests
will be designed and conducted using the Shuttle leased
communications satellite cwcurt or the ATS-6 andfor CTS
satellites In coordination with the U S P S, prototype electronics
mall systems will be proposed The RTOP supporis the following
major problems {1} mformation; [2) information distribution
within the Federal ‘Government, {3} effects of electronic mail on
the USPS These in turn permit nationwide transmission of
electromc malk wia communications satellites Designs wili be
defined for electronics marl systems for various levels of user
volume and complexity System requirements and design
parameters will be developed User acceptability and system
performance will be assessed through demonstrations and tests

Data Management

W78-70320 656-12-01
Goddard Space Fhght Center, Greenbelt, Md

DATA MANAGEMENT SYSTEMS ENGINEERING AND
ANALYSIS FOR CLIMATE

Patnick J Gary 301-982-6079

(666-44-02, 175-40-40)

The obiectves are specifically to {1) identify and consolidate
the format characteristics of. the data required for the NASA
Chmate Research Program, (2} specify the processing and
intercompanson analyses that will be performed on indwidually
derived spacecraft/sensor data and on. ancillary data to prepare
working data sets for chmate research, and {3} define any wntial
standard products which need be prepared for destnbution The
approach will be to {1} identify and document the sources,
types, characteristics, formats and coverage of all satellite derived
data and other ancillary information needed for climate research,
{2} review with climate researchers and report on the intended
usage of the data including the requirements for interfacing the
data with appropriate applications models, and (3) define the
functional requirements of a baseline data management support
system to assist in the perusal, access and distnbution of data
to research vestigators Implementation will be funded by the
Chimate Program. The results are expected to produce a detailed
study report containing a complete definion of the required
data format charactensties, a requirements analysis of intended
dat usage, an estimate of the chmate data management workload,
and a functional specification and a feasibikty review of an imtial
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climate data management support system This report will be
used as a baseling from which to plan specific follow on
implementation efforts.
WwW78-70321 656-12-01
Marshall Space Flight Center, Huntsville, Ala

SYSTEMS ENGINEERING AND ANALYSIS

H. Golden 205-453-0083

(656-21-02; B56-50-01}

The objective is to ascertain through analysis if long-term
{1985 and beyond) QA objectives are feasible with known or
projected data-related technologies and capabilities. OA manage-
ment will be informed of any deficiencies revealed by analyses,
ant altermate approaches to overcome these deffictencies wilt
be developed- and recommended The recommendations may
include suggestions to modify the pfanned objective The approach
beng taken 15 to analyze selected, data-intenswe QA objectives
{e. g. Global Crop Production Forecasting) and therr resuftant
data and information requirements, to determine {from the data
related wiewpoints) the feasibility of achieving the objectives
Initial overview analyses will be made of all selected objectives
deamed hkely to present data related problems (for example,
specific problems due to high data wolumes), and then logtcal
combinations of these objectives will be selected for more thorough
subsequent analyses’ so that the most hkely data-related
problem areas will be identified and solutions to these problems
suggested to NASA management. Trade studies may be conducted
1o deterrrine the relative ments of viable alternative approaches
to satisfy the long-term objectives in which problems are
identified Consideration will be given to each objective separately,
and collectively as an ensemble
W78-70322 ) 656-12-01
Lyndon B Jehnson Space Center, Houston, Tex.

SYSTEMS ENGINEERING AND ANALYSIS
W E Rice 713-483-2788

The objective of this task 1s to complete the planning and
analysis for an earth resources data management system to
support agricultural inventory, microwave and selected riscel-
laneous tasks during the next decade (1980-1990)} This design
will be directed toward a system that will promote user oriented
applicatons development in a systemmatic, cost effective manner
The approach will be to {1} select alternative hardware and
software data management configurations to support a food and
fiber mventory, research test and evaluation in the 1980's; (2)
select alternatives for preprocessing LANDSAT D and other sensor
configurations i support of designated tasks, {3) expand the
overall data management systemn desigh to include ancillary
subsystems such as cartographic and data statusing processors;
(4) improve the microwave and aircraft program requirements
base n order to obtain better estimates of system design scope
and capahility; (5) construct candidate systems configurations
based on the above studies and perform design and cost trade-offs
based on overall system requirements, and {6) select and
recommend the configuration that best fits the user applications
development and technology transfer goals of the JSC Earth
Resources Program during the 1980-1980 time frame

W78-70323

Marshall Space Flight Center, Huntsville, Ala
DATA TECHNOQLOGY ASSESSMENT

D G Achele 205-453-0321

(656-12-01, 656-50-01)

The objectives of this RTOP ate to support the znalysis
task of RTOP 666-12-01 and to assist in directing data related
SRT to develop new technology which may be needed to
accomplish long-term ©OA Goals The sub-ebjectives of this
RTOP are seen specifically as* assessing technolegy in vanous
data system functional areas, surveying mmsttutional data
processing capabilities, evaluating selected techniques for image
data processing, and establishing and supporting a Data Base
Management Systems (DBMS} Panel. The DBMS activity 15
submitted as over guidelme. The approach being taken is to
receive fram RTOP 656-12-Q1 the data system characteristics
and requirements generated by the analysis of OA ojbectives
and carry out the technology assessments and.analyses needed

656-21-02



to determme the feasibiity of achieving these objectves
Functional areas such as image analysis. onboard/ground data
handling and processing, data storage, data base management
systems, and information dissemination are among the candidates
for assessments and analysis

W78.-70324
Ames Research Center, Moffett Field, Calif
INTERACTIVE DATA LINK EVALUATION STUDY AND
EXPERIMENT
D Rasmussen 415-865-6887

The objectives of the Interactive Data Link Evaluation Study
and Expenment will include {1} venfication of the concept of
remote interactive use, with a representative set of users, of a
regional earth resources analysis facihty {for example, the Image
Display and Analysis System for the PNW Praject), {2} develop-
ment of efficient data transfer strategies that exploit the
avallable telecommumications media. such as satellites, and
terminal processing techmques such as data compression The
approach to meet these obgectives will be focused on the following
activities (1) evaluate user access requirements including
data quantity, frequency of access, and wser display termnal
charactenstics: {2} study and selection of communication
alternatives: (3) develop software packages for pretransmission
processing including data compression coding and decoding, (4)
design and implement communication experimént for use with
the PNW Project, such as a CTS-based communication expenment;
and (5} evaluate the effectiveness and potential for growth to
an operational system

656-44-01

W78.70325

Goddard Space Flight Centér, Greenbelt, Md
SYSTEMS ENGINEERING ANALYSIS AND DATA/
INFORMATION TECHNOLOGY FOR OA DISCIPLINES
John J Quann 301-982-4834

{175-40-41; 175-30-40; 175-10-50}

The objectives of this RTOP are (1) the definition, evaluation,
and analysis of the long term data management requirements
associated with the Weather & Clhimate Program and the
determination of development activity necessary to meet these
requirements; [2) the survey, analysis and assessment of data
compression and tmage coding schemes, and (3) the survey,
analysis and assessment of data base management systems and
applications software Future data and information management
requirements will be defined, analyzed and validated with respect
to Severe Storm and Local Weather research involving localized
areas and ranging in duration from a few minutes to a few
days, Global Weather research involving large scale phenomena
having a period frorn several days to weeks, and Cimate research
incorporating long term characteristics of the atmosphere, ocean,
and land All work performed wtll be directly related to the
ngeds of the Weather & Chimate program and will be coordinated
with the Disaipline Center for Data Management at MSFC 1n
support of their function for the Office of Applhications Active
parucipatton will be established and maintained on the NASA
Image Coding Panel and on the Data Base Management Systems
{DBMS) Technology and Applcations Software Panel The
expected results will nclude an assessment of the data
management and data technology related aspects of the lang
range objectives of the Weather & Climate Program

656-44-02

W78-70326
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
END-TO-END DATA SYSTEM CONCEPTS STUDY
T. H. Bird 213-354-6858

The pnmary objective of this RTOP is 1o prowvide detailed
evaluation of the major problem area identified dunng the FY-77
End-to-End Data System Concepts Study. That study was directed
towards providing a conceptual design for an end-to-end
information system for mid 1980's operational Seasat program
Inputs from the FY-77 study were directed to assesting Marshall
Space Flight Center personnel in evaluating selected data system
objectives in the context of an overall program assessing the
data imphcations for vanous Office of Applications objectives
Analysis of the conceptual end-to-end information” system for
an operational Seasat has revealed that the major options possible

656-44-03
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for the ground data processing configuration were also major
factors influencing the cost effectiveness of the overall system.
In.order to establish the specific advantages and disadvantages
of various components of the grountl processing system, relatwve
to operational Seasat assumptions, a detalled analysis effort will
be undertaken This detailed analysis will evaluate centrahzed
processing vs, a distributed or regional processing concept.
mclueding descniption of related hardware requirements and
nformation distnbution network requirements for the assumed
operational Seasat concept for the mid 1980's. In addition,
general support to MSFC regarding data system and management
tasks will be provided as 1s consistent with allocated resources.

W7B-70327
Jet Propulsion Lab . Calf, Inst of Tech, Pasadena
REAL-TIME ELECTRONIC SYNTHETIC APERTURE RADAR
{SAR) PROCESSOR
R. Piereson 213-354-3322

The long range goals for imaging radar information systems
are as follows. {1} to increase the information throughput rate
by a factor of 100, {2) to reduce the volume of transmitted
data by a factor of 100, and {3) to reduce the cost per image
by a factor of 100. This RTOP contributes to these goals by
providing for development of a stand-alone real-time, electronic
SAR data processor which produces radar images from the radar
echo data The development will comprnise the following steps:
{1} Develop a stand-alone laboratory SAR data processor which
can process SEASAT-A data to produce real-time, four-look,
25 meter resolution iImagery covering a 20 km swath Demonstra-
te processing of SEASAT-A data at the real-time rate dunng
1979 (2} Develop an expenmental Spacelab SAR data processor
able 1o produce real-time, four-look, 25 meter imagery covenng
2 100 km swath Also, perforrn on-board processing of SAR
data on a Spacelab flight dunng 1981 (3) Perform prelimmary
design of on-board SAR processor for an earth observation mission
{SEASAT} and a planetary mission {VOIR) based upon the
technology previously developed These destgn activities will be
performed during 1980 and 1981

656-44-04

W78-70328
Jet Propulsion Lab. Calif Inst of Tech, Pasadena
EVALUATION/MODIFICATION OF CLUSTER COMPRES-
SION FOR THE LANDSAT D THEMATIC MAPPER
E Hilbert 213-354-2853

The larger volume of data to be generated by the thematic
mapper of LANDSAT D creates a need to use lower-cost data
management techniques The assumption that present techniques
are used to reduce 10 percent of LANDSAT D images, results
in cost estimates n the range of $2 5M/yr for tape procurement,
and 228M/fyr for thematc classification These large costs
demonstrate the need to use techmiques for LANDSAT D which
lower the costs of data storage and data interpretation Previous
efforts under 0A RTOP's 177-25-51 and 656-11-03 have resulted
n the formulation of a Muluspectral Cluster Compression
Algonthm (HM1) This algonithm uses clustenng to compress
and proprocess rnultispectral dat into a form which 15 antictpated
to reduce storage, retrieval, and thematic classification costs by
a factor of 5 to B0 A very conservative estimate is that use of
this technology would reduce the large data storage and
interpretation costs by at [east a factor of five. Such a reduc-
tion would similarly benefit data distnbution and timeliness The
work proposed m this RTOP 1s to copperate with MSFC con a
concurrent evaluation and refinement of the cluster compression
technique for a specific graund application to LANDSAT D If
this evaluation 1s favorable, a breadboard effort will be proposed
n FY-79. The LANDSAT D system and data user constraints
will be incorporated into this evaluation by cocrdinating with
the Data Management Program at MSFC, and with other activities
involved i simulating thematic mapper data and studying its
user applications The specific objectives in FY-78 are. (1}
interface with MSFC, the Image Compression Panel, and with
actrvities for thematic mapper simuelation and user application
studies; (2} evaluate and quantify the data management benefits
and the impact on data users resulting from the application of
cluster compression to LANDSAT D, (3} evaluate costs,
performance, and schedule for ground implementations suited

656-44-05
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to LANDSAT D: {4} provide pertinent modifications of cluster
compression n response to the above elvaulations; and. (6}
prepare, review and report documentation for disseminating the
results

WwW78-70329 656-44-08
Langley Research Center, Langley Station, Va.

SYSTEMS ENGINEERING ANALYSIS AND DATA/
INFORMATION TECHNOLOGY FOR ENVIRONMENTAL
QUALITY

John P Mugler, Jr 804-827-2717

{656-12-01)

The objectives of this RTOP are (1) to conduct surveys
and technology assessments relative to the management of air
and water pollution monitoring data, (2) to provide consultation
to the Disciplne Center for Data Management (MSFC) mn
formulating OA plans for solving data-related problems. and [3}
to participate as members on NASA-wide data management
panels 1n support of the Environmental Quality Discipline, complete
and augment existing studies to define data management concepts
for retrieving validated pollution monitoring data from satellite
and awbarne platforms Participate as members on NASA-wide
data management panels 10 integrate the results of these studies
into far-term OA data management plans

W78-70330 656-50-01
Marshall Space Flight Center, Huntsville, Ala
DISCIPLINE CENTER FOR DATA MANAGEMENT
W T Carey 205-453-3424

The objective of this RTOP 1s to prowvide the Discipline Center
Leadership and Management to the Data Management Program
Emphasis will be placed on program leadership, review and
assessment of the program. accomphshment of select lead
management functions; and evaluation and assessment of data
management and data management related problems Efforts will
be dwected toward acquiring knowledge and developing an
overview of NASA programs with respect to data and informa-
tion related needs so that recommendations to the OA Data
Management Program can be made and NASA projects and
programs ¢an benefit. An understanding of data related technalogy
and problems will be sustamed i order to support all data
management related reviews, evaluations and assessments The
approach taken wn this RTOP s to provide discipline center
leadership and management, evaluate the overall program and
make recommendations; organize, host and lead data management
symposia; and to carry out reviews, evaluations, assessSments
and consultations.
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Solar Terrestrial

W78-70321

Ames Research Center, Moffett Field, Cahf
MAGNETOSPHERIC PHYSICS - PARTICLES AND PARTI-
CLES/FIELD INTERACTION

A Barnes 415-965-5506

[384-47-67, 385-36-01)

The objective 15 to improve understanding of the dynamics,
origin, and termination of the solar wind, turbulence in the sofar
wind, and to investigate possible effects of solar and interplanetary
phencmena on terrestnial weather and chimate Theoretical studies
will be conducted aimed at understanding the large-scale dynamics
of the solar wind, 1tz acceleration and heating mechanisms, and
waves and turbulence In the solar wind These studies employ
known theoretical techriques of plasma physics and magnetohy-
drodynamics, and alsa often require extensions of basic theoretical
plasma physics Theoretical developments will be related to
spacecraft pfasma and magnetic data, as well as to indirect
observations of the solar wind. Theoretical studies of possible
relations between variations i solar output (radiation andfor
charged particles and magnetic fields) and terrestnial weather
and climate will be canried out. These studies include investigation

170-36-55
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of existing data for evidence of sun-weather effects, and search
for mechanisms that can produce such effects

W78-70332
Goddard Space Flight Center, Greenbelt, Md
PARTICLES AND PARTICLE/FIELD INTERACTIONS
Keith W Ogilvie 301-882-5904

The object of this research is to increase the knowledge
and understanding of non-thermal plasmas ocguinng In the
interplanetary medium and the magnetosphere, and also to
improve the theoretical description of ther properties. This
requires continuous improvement in measurement technigues, and
interpretation of the results of appropnate space experiments.
The interpretation requires corresponding improvements in theory,
in numencal techniques, and in methods of data display

170-36-55

W78-70333 170-36-55
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
MAGNETOSPHERIC PHYSICS: PARTICLES AND PARTI-
CLE/FIELD INTERACTIONS
M M. Neugebauer 213-354-4110

The vector helium magnetometer is being developed for use
on future missiong, especially to the outer solar system where
extremely weak interplanetary or intersteliar fields will be measured
and where intense planetary fields may also be encountersd.
JPL scientists and engineers carry out test and experiments 10
establish the fundamental principles of the magnetometer
operatton and design Improved components are developed, the
design 1s changed to yield improved perfermance, and new modes
of operation are investigated. When appropnate, mission
opportunities are announced, the scientific requirements are
established, and a scientific propasal submitted The basic objective
is to provide continuing theoretical support for JPL's and NASA's
observational space plasma programs. A theoretical study of the
vanation of solar wind properties with distance from the sun
will be continued and improved with more realistic modelling of
heat conduction Work will also continue on theoretical models
of heavy ions in Jupiier's magnetosphere. New efforts include:
(1) a study of the similarites between steltar X-ray bursts and
magnetospheric substorms. and (2) an investigation of the
interaction between the solar wind and the Martian magneto-
sphere-ionosphere system to determine the mmphcations for .
studying Martian intenior electrical conductivity by magnetic
sounding techniques

W78-70334

Marshall Space Fight Center, Huntsville, Ala
PARTICLE & PARTICLE FIELD INTERACTIONS
Charles R. Chappell 205-453-3036

{385-36-01)

The objectives of this RTOP are to develop space plasma
mstrumentation for automated spacecraft and soundmg rocket
payloads To accomplish these objectives, the following tasks
will be performed {1} jeint instrument development activities
will be comtinued with the Lockheed Palo Alto Research
Laboratory This includes the development of electronics: for the
central electronics box and the sensor heads for a multiheaded
light ion mass spectrometer for the DOD SCATHA spacecraft
on which Dr. Chappell is the Principal investigator. (2} The in-house
design, development and fabrication of three analyzer heads for
the light ton mass spectrometer to be flown on the DOD SCATHA
satellite will be continued, including the testing and cahbration
of these analyzers {3) The development of a differential ion flux
probe to be used for the measurement of multiply directed, low
energy lon streams will be contiued This techmeique has been
applied in laboratory plasma wind tunnel studies and will be
upgraded for applications to sounding rockets, automated satellites
and’ Spacelab.

170-36-5%5

W78-70336
Ames Research Center, Moffett Field, Cahf
MAGNETOSPHERIC PHYSICS - PARTICLES AND PARTI-
CLE/PHOTON INTERACTIONS (AERONOMY)
R C. Whitten 415-965-5498
(185-47-67, 385-36-01}

The abjective is to perform comparative studies of the physics

170-36-56



of the ionosphere of Earth, Venus. Mars. Jupiter, Titan, and lo
and the nteractive sampling of these regions with the solar
wind The theoretical approach invokes modehing of the thermal,
charged-particle composition, concentration and temperature
performed by means of numencal solutions of continunty,
momentum, and energy balance equations, Data from fly-by and
orbiting spacecraft will be used to establish boundary conditions
and to assess the significance* of vanous physical processes In
addition, feasibility studies of various spacecraft expenments
will be made to assure that experimental techniques will be
avallable for explortation on future NASA missions

W7B-70336
Goddard Space Fhght Center, Greenbelt, Md
PARTICLE AND PARTICLE/PHOTON INTERACTIONS
(ATOMOSPHERIC-MAGNETOSPHERIC COUPLING)
James P Heppner 301-982-4797

The objective is to develop expenmental and theoreticak
approaches for study and understanding the complex processes
which pravide strong coupling between the neutral atmosphere,
the colhision dominated ionosphenc plasma and the collisionless
magnetospheric plasma Within the framework of this overall
objective, specific sub-objectives are identified in terms of having
(1) key sigmficance, {2) goals which are attainable with limited
resources: and (3} close ties to future projects and programs
Emphasts is placed on the pumary forces, electnc fields and
neutral winds, and the associated transport and energization of
particles. Related phenomena include electnc current systems
and associated surface magnetic field disturbances, atomspheric
chemical composition ancmalies, the transformatron of atmos-
phenc 1ons to trapped radiation, auroral excitation, instabilities
producing fonospheric irregulanties, and gravity waves New
instrumentation is being designed and developed for chservations
of tracer chemicals and for measurements of low energy particles
Properties of double probes in low density plasmas are to be
studied with the SCATHA satellite. Models for the diffusion of
tracer particles are to be developed ior planning future expen-
ments

W78-70337
Goddard Space Flight Center, Greenbelt, Md.
DEVELOPMENT OF SOLAR SPACELAB EXPERIMENT AND
HARDWARE
J. € Brandt 301-982-4701

The objechive of this RTOP 1s to develop payloads which
contribute toward the solution of wel defined solar research
prablems. These payload activities will proceed with the ultimate
cbjective of flying on the shuttle Spacelab In such problem-
onented Spacelab missions, a payload of instruments 1s assembled
whuch, by simultaneous observations of a phenomenon, such as
a solar flare or the outflow of the solar wind at the base of the
corona, provides in complete detail the physical data needed for
a cogent model of the phenomenon An example of such a
mission 1s SMM for solar flare research This spacecraft will be
retrieved by the shuttle and flown again wath refurbished
Instrumentation. Additional research problems will form bases
for senes of missions using the shuttle One of these will be a
study of coronal structures contrbuting to the solar wind .and
the interplanetary plasma A second will be a study of the sources
of high energy particles on the sun, emphasizing instrumentation
that could not be accommodated and may be supplementary to
the SMM instruments Missions emphasizing the phenomenon
of coronal heating and mass and energy balance in the
chromosphere are also contemplated In each case a number of
different tnstruments covening a wide range of wavelengths 15
requirced. They will be selected on the basis of making comprehens-
e measurements in therr specific wavelength regions in a format
which 15 coordinated wath and complimentary to the other
mstruments n the payload. For example, all instruments will
operate with the same temporal and spatial resolution to the
maximum possible extent. The instruments considered for these
payloads are the helioscope and the UV, EUV, X-ray, and
Gamma-ray spectrometers

W78-70338
National Aeronautics and Space Administration,
Washington D C

170-36-56

170-38-51

170-38-51

OFFICE OF SPACE SCIENCES

DEVELOPMENT OF EXPERIMENTS AND HARDWARE FOR
SOLAR PHYSICS RESEARCH
Adrnenne F. Timothy 202-755-8490

The objective of this area 1s 'to develop expenments and
nstrumentation for space observations aor laboratary applications
directly related to solar physics research Additional objectives
are the development of critical technology items which are needed
for new or sigmficantly improved solar observations. Actwities
in this program include the following {1) new or existing
technigues and light sources will be developed to accurately
calibrate ultra-violet {UV} and extreme ultra-wiclet (XUV) solar
experiments sntended for operation 1n space Existing calibration
standards and facihttes frequently are nsufficient to obtan
maximum information return from new and some existing
instrumentation Improved, lightweight, mobile and accurately
reproducible transfer standards are much in demand by the
experimental commumty. {2) The preliminary design of instru-
ments will be continued to meet observational requirements far
the shuttle era, such as improved spatial, spectral and time
resolution The spectral range of interest extends from the standard
lamp, synchrotron cahbration, grazing incidence optics; photohel-
iograph, spectrometer. spectrograph, coronagraph, and difiraction
gratings

W78-70339
Goddard Space Flight Center, Greenbelt, Md
GROUND BASED OBSERVATIONS OF THE SUN
Robert W Hobbs 301-982-2591

The major objective 15 the measurement of solar radiation
at those wavelengths accessible from the ground {prrmanly 3000
to 11000A) with resolution {spatial, spectral, temporal, velocity)
suitable for supporting investigations of solar phenomena {flares,
active regions, wave motiens} camed out m the EUV, X-rays,
and gamma rays by Orbiting Solar Cbservatornies, SMM and
other flight rmissions in the NASA Solar Physics Program and
for basic research on the sun Other objectives are- (1) the
observation and spectral analysis of tigh temperature 1aboratory
plasmas n order to mterpret selar spectral analysis of high
temperature labaratory plasmas in order to interpret solar spectra
in the range 10 to 800A for the purpose of understanding
physical processes in the solar corona, (2) the analysis of comet-tall
photographs to determine the velocity field of the solar wind;
and (3] high resolution racho observations of the sun Two
observatary facilities and several laboratory programs are
mamtained for this purpose, The dedicated vacuum solar
telescope and multichanne! spectrometer now operated by the
Laboratory far Solar Physics and Astrophysics at the Sacramento
Peak Qbservatory are used to obtain photomettic data, spectrohel-
wgraphs and line profiles

170-38-52

W78-70340
Natronal Aeronautics and Space Administration,
Washington D. C
GROUND-BASED OBSERVATIONS
Adrienne F Timothy 202-755-8490
Ground-based observations of the sun in wavelengths for
which the terestnal atmosphere 15 transparent are carned out
at a number of suitable observatones and ground stations
throughout the United States The purpose of these ground-based
observations 1s to cobtain information on the solar atmosphere
from the photosphere and sun spots, to the chromosphere, and
the corona, and on the fine and gross structure of the sofar
atmosphere, and activity n 1t This information 1s then used in
canjunction with observations from sounding rockets, 0S0s, ATM
and other spacecrait to determine the physical conditions in the
objects studied and to understand the physical .mechamisms at
work i them Of particular importance i the coming year wall
be the continuation of a seres of coordinated ground based
observing programs planned in collaboration wath the 0S0-8
mission. Steps will also be taken to define an appropnate ground
based observing system (visible and radio wavelengths) to support
the Solar Maximurm Mussion

170-38-52

W78-70341
Jet Propulsion Lab, Cahf 1nst of Tech, Pasadena

170-38-52
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GROUND-BASED OBSERVATIONS OF THE SUN
M M Neugsbauer 213-354-4110

The JPL-Table Mountain 8-mm interferometer will be suitably
modified for solar observations and the system will be used to
study solar flares The frequency. baseline, sensitvity, time
resolution, and availlability of this instrument are particularly well
suited for the study of the important observable processes
occurring in a selar flare, and the interferometer can fill an
existing gap-in present capabilities for research on this subject.
At 8-mm the Solar emission originates deep in the chromosphere,
and the preflare and flare radiation which is measured refers to
central and early processes in the overall flare event The
interferometer may be adapted and made available for extensive
solar monitaring with negligible impact on the ongoing planetary
studies, and with a cost small compared to the initial ivestment
in the instrument. The principal personnel to obtan, analyze,
and interpret the data wili be provided through our collaboration
with Dr. Marold Zirin of Caltec

W78-70342 170-38-53
Goddard Space Flight Center, Greenbelt, Md
EXPERIMENT DEVELOPMENT - LABORATORY AND
THEORETICAL SOLAR PHYSICS -
J © Brandt 301-882-4701

The objective is to develop fundamental techniques which
support the laboratory’s ongomg programs. These techniques
ulumately are both experimental {applicable in the areas of design
of flight mstruments} and theoretical {analysis of returned data).
However, at the initial leve! of invesngation, fundamental physical
processes must be investigated and defined before development
of solar models based on these processes can be proposed and
executed Likewise, fundamental understanding of spectra
observed on the sun is confirmed If not onginally suggested by
laboratory and theoretical work Among such work 15 the
identificaton of spectral lines in high energy spark discharges,
the calculation of the transition probabilities of atomic transs-
tions, and the development of techniques for the analysis of
spacecraft observations Each of these areas i1s investigated in
the context of ultimate application to instruments or theoretical
modeling of the solar atmosphere carmed out by members of
the laboratory
W78-70343 170-38-53
National Aeronautics and Space Administration,
Washington D C
LABORATORY AND THECRETICAL SOLAR PHYSICS
Adnenne F Timothy 202-755-8490

Laboratory and theoretical studies are performed on problems
v solar astronemy. solar phystcs, and in important and relevant
areas of atomic and molecular physics These investigations
contnibute basic information which 1s necessary for the analysis,
interpretation, and understanding of data about the sun which
15 obtained from space and from the ground Theoretical studies
of the sun include the following types of actvity (1} the analysis
of ground-based and space data to produce models of the solar
atmosphere and to understnad the underlying physical conditions
and mechamisms {2} prediction of future events on the sun,
such as predications of coronal structures from features observable
on the disk, of the development of future active regions from
magnetic and H-alpha features, and the occurtence of flares
from magnetic field complexity and configuration, [3) theoretical
studies of the production of magnetic fields in astrophysical bodies,
and the study of radiative transfer and mechanical transport
phenomena to understand the chromosphere and transition region
of the sun

Cometary Science

W78-70344 173-45-51
Goddard Space Fhght Center, Greenbelt, Md

COMETS AND INTERSTELLAR MATTER

B D. Donn 301-982-5014

This RTOP includes several programs to study comets and

interstellar matter. The pnmary objective is laboratory experimenta-
tion relevant to the physicochermical behawior of matter in space
Thecretical anelysis of astronomical and space problems using
experimental and theoretical results 15 @ second aim A third
aspect involves ground based telescopic observations The last
phase uses observations from spacecraft to obtain otherwise
unavalable data The laboratory investigations make use of several
new techniques: (1} resonance fluorescence flash photolysis.
{2} unable laser spectroscopy from ultraviofet to infrared, and
(3) nfrared heterodyne spectroscopy. These are wsed to study
the production and reactions of atoms and radicals from planetary.
cometary and nterstellar molecules. Molecular beams and
equhbnium condensation techniques are used to study condensa-
tion phengomena relating to the formation of nterstellar and
pamordial planetary grains. Theoretical research examines the
ongin of comets and interstellar molecules and relationships
between them. lrradiation of condensed gas mixtures by van de
Graaf proton beams 15 used to determine the effects of cosrmc
rays on comets in the Qort cloud Ground based observation of
comets continues with emphasis on image intensifier studies of
faint comets A search for newly formed highly rotationally excited
CN radicals is underway using high dispersion spectra of bright
comets With the forthcoming launch of [UE in December,
1877, investigations of the far ultraviolet spectra of comets and
interstellar molecutes will be carried out
W78-70345 173-45-56
Jet Propulsion Lab, Calif Inst of Tech . Pasadena
COMETARY STUDIES
R $ Saunders 213-354-3815

The objective of this RTOP is to conduct laboratory and
theoretical work towards a quantitative understanding of the
physical and chemtcal processes occurnng n comets The
laboratory work 15 directed towards an understanding of iomizatron
processes m comets and the formation.of both the neutral and
ioric species observed n the halo and tail. Kinetic modehing
studies will be conducted using these data, working back from
observed species through the appropnate chemustry in order to
provide constraints on the possible parenmt species evaporated
from the nucleus The cometary dynamics work is directed towards
the inclusion of non-gravitational perturbations in orbit determina-
tions for comets with periods greater than 70 years The objectives
of the dynamics work are to successfully model the non-
gravitational forces, determine accurate orbits and infer the nature
of cometary ices for the five long period comets, Halley, Olbers,
Pons-Brooks., Brorsen-Metcalf and Westphal The ground-based
spectroscopy tasks are focussed ta the acquisiion of ultraviolet
cometary specira with high spatial and spectral resalution These
spectra provide data on scale lengths, hfetimes, new species,
and excitation/de-exeitation mechanisms
W78-70346 173-45-56
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
COMETARY INSTRUMENTATION
R S Saunders 213-354-3815

This RTOP proposes the comtinuation of two mstrument
development efforts geared towards the demonstration of
technology readiness for a mission to the Comet Haley. It is
proposed to complete the feasibility studies and development of
a spectrometer capable of obtaining both the mass/charge and
three dirnensional velocity distnbutions of 1ons in the coma and
tall of a comet on either a rendezvous or a flyby mission No
presently existing energetic ion mass spectrometer has resolution
sufficient to separate species which differ by a single mass unit
near 40 or 50 AMU/charge. it 1s believed such resclution can
be achieved with a new type of spectrometer wiuch combines
electrostatic analysis by modulated grids and magnetic analysis
by a sector magnet [t is also proposed to perform more thorough
analyses and experimental tests of this new concept The
resefution and angular response will be determined experimentally
and compared with theoretical predictions The migh-voltage
subsystem will be breadboarded and tested The design of a
breadboard magnet will be started The cometary environment
problem will be addressed This task 1s designed to complete
functional testing of a breadboard mass spectrometer usmg
electra-optical ion detection (EQID) to vastly improve its sensitivity
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over existing mass -spectrometers This increased sensitivity will
greatly enhance the chances for observing parent neutral
molecules In the very tenuous cometary atmosphere Emphasis
witl be placed on proving feasibility of the MS/ECID concept
through careful design and testing of the MS/EQID interface,
comparative evaluation of photo diode arrays vs charge
coupled devices as photon detectors, and the breadboarding of
the MS/EQ!ID sensor at the Universtity of Minnesota under the
direction of prof A O C Nier

W7B-70347
Marshall Space Fhght Center, Huntsville, Ala
COMETARY OBSERVATION AND THEORY
C B O'Dell 205-453-3033

The objectwe of this RTOP 15 o obtain cometary spectra
with intermediate spectral resolution betwaen 380 to 820 nm,
with emphasts on the higher wavelength, and to analyze rovibronic
structure of the observed comets and spectra of comets In terms
of a corrected resonance-fluorescence mechamsm An echelle
spectrometer employing a S-20 fiber optics image tube with an
F/2 Schmidt camera will allow a spectral resolution of = 05
Angstroms to be obtained on photographic plates Standard data
reduction by densitometry will be employed A review of
laboratory-and cometary spectra will provide the initral suggestions
to correcting the resonance-fluorescence mechansim {e g, NH2}

173-45-60

W78-70348
Marshall Space Flight Center, Huntswille, Ala
COMETARY PHYSICS
Kenneth S Chfton 205-453-2305

The effort to study the problems related to the composition
and physical properties of comets and cometary debris will be
continued This effort will be accomphshed pomanly by means
of an observational program to determine the spectral and
photometnic charactenstics of shower meteors and of fant or
distant comets Observations will be conducted with the use of
low-light-level TV systems equipped with fast optics or intermedi-
ate sized telescopes and low dispersion spectrographic systems
In addition, these observations may be augmented by photographic
and/or photometric observations The resulting data from the
TV observations will be analyzed with automated systems
employing both digital and analog reductton schemes Efforts
will continually be made to improve these systems for the most
efficient and accurate analysis possible Analysis efforts will be
aided through consultation with leading specialists in the field
of mterplanetary matenal

173-46-60
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W78-70349
Goaddard Space Fhight Center, Greenbelt, Md
ABSOLUTE PRESSURE MOLECULAR AND ATOMIC BEAM
CALIBRATION TECHNIQUES FOR MASS SPECTROME-
TERS
H B Miemann 301-982-4706

The objective of this work 15 to develop new laboratory
techriques and to construct facilities for testing and calibration
of instruments to measure the neutral particle composition and
ternperature of planetary atmospheres The different atmosphernc
environments encountered in the wvarous planetary and -
terplanetary mussions as waell as the different scientific goals set
for the study of the planets require an extensive instrument and
test faciity development program which leads to a satisfactory
laboratory capability for evaluation and: calibration of flight
instrument concepts and subsequently flight nstruments The
different chemical properties of the vanous atmosphenc constit-
uvents The different chemical properties of the vartous atmospherc
constituents and the vanous gas dynamic conditions expected
in a planetary entry or cometary encounter make it necessary
to develop several separate systems each with a limited range
of flexibiity which together satisfy the test requrements Static
pressure calibration systems have-been developed for calibration
of mass spectrometers with nonreacuve gases in the pressure

185-47-61
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range sintable for mass spectrometer operation, 1e, less than
or equal 1o 00T mb This technigue will be expanded to include
pressure regions up to 100 bar, where instruments with extended
dynamie ranges of greater than or equal to 10 to the 8th power
can be calibrated for detection of minor constituents and the
precise determunation of 1sotope ratios High speed computar
compatible data recording 15 planned to improve measurement
accuracy and data handling eficiency

W78-70350
Goddard Space Fhight Center, Greenbelt, Md
INSTRUMENT DEVELOPMENT FOR NEUTRAL GAS
COMPOSITION AND DENSITY MEASUREMENTS IN
PLANETARY ATMOSPHERES
H B Miemann 301-382-4706

This research plan 1s concerned with the overall improvement
of neutral gas composition measwements planned for the
atmospheres of earth, the planets, and comets In general,
improvements are sought i two basic areas sensor concept
and apphication, and optimization of basic instrument parameters
In anticipation of restrictive mission constraints In the first area,
sensor development will be directed toward {1} the improvement
of ambient gas sampling techmques for high velocity probes
into high density atmospheres {e g, outer planets entry probes),
the design of more efficient on sources of both the open type
which provides side-energy focussing, and the closed type which
increases the thermalzation of the gas being measured, and
development of a neutral particle retarding potential analyzer far
high velocity probas In the second area, neutral mass spectrometer
system development will be directed toward optimrzing existing
techniques n view of rigorous requirements anticipated 1n
forthcoming planetary and cometary fight opportunities This work
will cancentrate on  {1) development of smaller, highter, higher
resolution, less expensive mass analyzers, (2} improvement of
lon current detectors applicable to digital systems, emphasizing
accuracy. sensttivity, and stability, and {3) development of
improved digital logic and on-board data_processing sub-systems

185-47-62

W78-703561
Goddard Space Flight Center, Greenbelt, Md
ADVANCED TECHNIQUES FOR THE MEASUREMENT OF
ICN COMPOSITION AND DRIFT
H A Taylor, Jr. 301-882-6610

The RTOP objective 15 to improve 10n cOMPOSItion measure-
ment techmiques i anticipation of flight exploration of cometary
and planetary ionospheres Instrument refinements are prompted
by direct measurement difficulties dentified in the analysis of
earth satellite data obtamed under conditions of rapidly chang-
ing 1on drfts, and high velocity passage through the relatively
dense lower atmosphere Byift irregulanities result in fluctuating
ton velocies {and eguivalent energies) High-velocity entry can
result In impact 1omzation and secondary emission from sensor
surfaces Development of the Bennett RF 1on mass spectrometer
will be concentrated upon accommodation of dynamic effects
mfluencing ron detection, and determination of absolute ron
concentrations Emphasis will be given 1o {1} refining servo-
controlled ton peak detector response to varable 1gn drifts, and
(2} evaluation of electrostatic 1on-deflection techmiques required
for off-ram axis detection of ambient 10ns 1n a dense, high velocity
neutral gas beam Improved measurement performance will be
verfied by high veloeity won-beam stimulation of modified sensor
designs, coupled with breadboard models of improved detector-
lagic circurtry

185-47-53

W78-70352
Goddard Space Fhight Center, Greenbelt, Md
DEVELOPMENT OF MEASUREMENT TECHNIQUES FOR
GAS AND CLOUD PARTICLE COMPOSITION IN HIGH
PRESSURE ATMOSPHERES
H B Niemann 301-8982-4706

The chjective of this work 15 to develop measurement
techniques for the determnation of the composition.of the gas
and the ¢loud particles in the lower atmospheres of the planets
The method of mass spectrometry for the composition determina-
tton of solid matenals and condensibles will be adopted for
spaceflight apphcation Several different atmosphere samphng

185-47-54
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techniques will be developed and-studied for optimum efficiency
in the specific application of the vanous principle atmospheres
Sampling tethmgues employed in the high temperature CO2
erwironment:in the lower atmosphere of Venus-differ stgmficant-
ly from those employed 1n the relatively cool H2/He environment
In the lower atmospheres of the outer planets Chemical
ennchment techniques will be developed with goals to obtain
enrichment by a factor of 10 to the 7th power for trace constituent
analysis and 1sotope ratio measurements The analysis of sold
particles deserves special attention as it requires a much higher
degree of instrument complexity than required for atmospheric
gas analysis Laboratory proven techniques will be adopted for
fight application when practical and new sampling concepts wilk
be developed when required

W78-70353
Goddard Space Fhight Center, Greenbelt, Md
SPECTROSCOPY AND PHOTOCHEMISTRY OF PLANETARY
AND COMETARY MOLECULES
L. J Stief 301-982-2529

The objectives of this research are to measure the optical
and chemical properties of atoms, free radicals and molecules
which are important in understanding the composition of planetary
atmospheres and comets. Emphasis is placed on those problems
which are of immediate concern for interpreting the results of
rocket and satellite observations The flash photolysis-resonance
fluorescence zpparatus 1s equipped with a variable temperature
cell and the experiment 15 linked to a computer for real-time
data reduction and analysis The apparatus 15 being used to
measure absolute rate constants as a function of temperature
for atom-malecule reachions such as H+PH2 and H-+C2H4. A
discharge-flow system which vatiable temperature capability has
been constructed and this apparatus combined with a tunable
CW dye laser will be used to measure absolute rate constants
for reactions of free radicals such as NH2 or CH. Several types
of spectroscopic measurements are made In cne, photoabsorption
and photoronization gross sections are measured Cross sections
are also determmed for producing fragments in excited electrorme
states. -Branching ratios are measured for excited states which
cascade Into lower level excited states wia photon emission,
Electron impagt excitation cross sections are determined
Ultra-hugh  resolution infrared absorption spectra are measured
using tuneable semtconductor diode lasers.

185-47-56

W78-70354
Goddard Space Flight Center, Greenbelt, Md
DYNAMICS OF PLANETARY ATMOSPHERES
J. A. Pirragha 301-932-6088

Planetary missions supplemented by ground based and
airborne instruments have greatly increased our knowledge of
the atmospheres of Jupiter, Venus, and Mars, and planned misstons
promise more detailed information on Jupiter, Saturn, and their
satelites The planets and their satelltes present contrasts n
mass, rotation rates, radiative time constants, heat deposition,
and topographic influence of the atmosphere. For a better
understanding of these disparate atmospheres, it is necessary to
develop a general approach to theoretical atmospheric dynamics
based upon the existing data obtained from the plaretary missions.
The widely differing conditions permit the isolation of specific
phenomena and allow compansons of different regions of the
parameter space assoclated with a particular phenomenon This
fartunate gccurrence of a vaned set of atmospheres is essentially
the atmospheric dynamacists laboratory, and the increased
knowledge of them. when augmented by analytical models, will
lead to a greater understanding of the nature of our own
atmosphere

185-47-67

W78-70366
Goddard Space Flight Center, Greenbelt, Md
MINIATURE VACUUM PUMP DEVELOPMENT FOR NOBLE
GAS AND HYDROGEN PUMPING ON ATMOSPHERIC
ENTRY PROBES OK OUTER PLANET MISSIONS
H. B. Niemann 301-282-4706

The objective of this work is to develop efficient, low weight
vacuum pumps for fhight application with rmass spectrometer
experiments on atmosphernc entry probes for outer planet

185-47-58
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exploration The most abundant gases on the planets presently
under consideration for diwect probing are hydrogen and helum.
While hydrogen can be pumped chesucally to a pressure level
suitable for mass spectrometer operation. the difficulties
encountered in pumping hellum effectively and reliably has become
a major obstacle in the development of instruments for mass
spectrometric composition measurements from atmosphenc entry
probes Getter pumps or spuiter fon pumps conventionally
employed in flight mass spectrometers have no or very limited
pumping capability for helium. Moreover when exposed to
hydrogen, hydrocarbons are synthesized in the pump normally
at higher concentration levels than similar compeounds expected
to be found in the planetary atmosphere. It is proposed 10 do
development work in three areas {1} developing a low weight
getter baffeled sputter 1on pump with high specific pumping
efficiency for helium, and mmnmum hydrocarbon synthesis; (2}
develop a mimature turbomolecular pump suitable for flight
application which has no specific discimination for noble gases,
and {3) development of a nonevaporable getter pump having a
large pumping .capacity for hydrogen and other reactive gases
W78-70356 185-47-66
Ames Research Center. Mofiett Field, Calif
ATMOSPHERIC CHEMICAL PHYSICS - PROCESSES IN
PLANETARY ATMOSPHERES, COMETS, AND IN-
TERSTELLAR SPACE
E C Y Ilnn 415-965-5500

The objectives are to deterrmine products, tates, .and yields
of energy transfer reactions in planetary atmospheres, comets,
and interstellar space Solar and galactic radiations -interact with
the atmosphenc constriuents to produce excited and jonized
species and free radicals, which then react to form other 1onized
and excited species, andfor neutral unexcited species, and/or
reradiate spectral energy Insight into the natuie of planetary
atmospheres, comets, and nterstellar matter can be obtained
from studies of these processes under controlled laboratory
conditions. I[nvestigations n the photochemistry and other
atmosphene processes involving optical emission and absorption
will be conducted under controlled laboratory conditions When
considered necessary. this study may be carried out under
condiions simulating the natural atmosphenc environment This
study will consider also the effectiveness of minor constituents
such as Cl, S, and OH in catalyzing or participating In umportant
reactions Photolysis of CH4, NH3, H2, and H20 will be
investigated and the quantum vyields and fluorescence cross
sections determined These studies will contrnbute to our
understanding of the photochemistry of reduced atmospheres
{eg. Jupiter] and will prowide scientific support far future
planetary exploration

W78-70357
Ames Research Center, Moffett Field, Calif
STRUCTURE OF PLANETARY ATMOSPHERES
J. B Pollack 415-965-5530

The abundances and distributions of wons, electrons, and mimor
constituents on Mars, Venus, the outer planets, and the moons
of Jupiter and Saturn are being studied theoretically. using data
from observations and laboratory measurements For example,
in the case of Titan, the complete set of coupled mass,
momentum, and energy conservation equations for electrons, lons,
and neutral particles was solved A one-dimenstonal model of
Martian atmosphere photochemistry has been constructed to
investigate the behavioer of high latitude ozone, a simple
mwo-dimensional model will be constructed for the same
purpose A one-dimensional medel of the Earth's stratosphenc
sulfate aerosol model will be adapted for apphication to the Venus
clouds. Thermal structure models have been constructed to
understand the operation of the greenhouse effect on Titan In
order to understnad the dynamics of Venus' atmosphere,
calculations are being carried out to examine the effects of rotation,
apparent solar motion, and the energy deposition profile on the
circulation of the atmosphere The Mintz-Arakawa model of the
Earth’s atmosphere is being adapted to the conditions on Mars
10 permit a calculation of the general circulation-of the Martian
atmosphere The MIT spectral mode! of atmosphenc dynamics
will be adapted to the Jovian atmosphere in collaboration with
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MIT scienusts, the model will be programmed for Ilhac 1V
Estimates of the particle size in the nngs of Saturn are obtamed
from analysis of IR and microwave measurements

W7B-70358

Ames Research Center, Moffett Field, Calf.
PLANETARY ATMOSPHERES-STRUCTURE AND COMPOSI-
TION

A_ Seiff 415-265-5685

{185-47-67)

The ongoing 0SS program to explora the planets includes
missions in which properties of planetary atmospheres are
measured during entry and descent by nstruments carried by
entry probes The Viking landers carned such an expenment
and it greatly advanced our knowledge of Mars’ atmosphere
Similar measurements are a primary part of the Pioneer Venus
Mission and the proposed Jupiter Ocbiter Probe Mtission The
atmosphere structure measurements on Viking and Pioneer Venus
have been advanced and developed in recent years under this
RTOP. Broadly stated, the RTOP objective 15 to support laboratory
studies, analyses, and field tests required for maximum retuen
from atmosphere structure expenments at the planets These
studies lead to quantitative and moare accurate mterpretations of
the planetary data. and further develop the experiment capabtlities
Objectives in FY-78 include the accurate determination of Pioneer
Venus probe aerodynamics, to permit the structure of Venus'
atmosphere to be accurately denved, the study of low Reynolds
number agrodynamics of Viking, Pioneer Venus, and JOP probes
to extend the altitude threshold of the expenments, the
development of analytical approaches for extracting wind data
from the Venus multiprobe data, and further study by drop tests
in the Earth’s atmosphere of buffeting forces on probe geometnes
in low speed descent to permit turbulence measurements at the
planets,
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W78.70368
Jet Propulsion Lab, Cahf.'Inst of Tech, Pasadena
ATMOSPHERIC EXPERIMENT DEVELOPMENT
W T. Huntress 213-354-3238

This work defines, develops and evaluates new or improved
science expenments for the exploration and study of the
atmospheres of solar system bodies from spacecraft The approach
15 through research in the following categones: {1) development
and apphcation of practical radiative transfer theory applicable
to remote sensing expenments; {2) interpretation and cntical
analysis of existing data from planetary missions and Earth-based
observations; {3) laboratory and theoretical studies of physical
and spectral properties of atmosphenc gas and cloud constituents
relevant o specific experiment goals, and (4} participation in
planning mrssion sctence by evaluating feasibiity of key objec-
tives using reahistic technology within a framework of spacecraft
and mission constraints Instruments and techmques are developed
via detailed numencal studies and error analyses and laboratory,
ground based or arborne expenments as appropriate. Atmospheric
models are developed and continually refined to maximize the
realism and relevance of numerical work Experimental techniques
developed under thws task are being implemented on WViking,
MJS and Pioneer Venus New and continung work for FY-78
centers on {1) development of stmultaneous wind and tempera-
ture expenrments for the Mars ‘84 and VOIR ‘83 mussions, (2}
further development of new techmques for high vertical resolution
temperature sounding, with amtial application to the terrestnal
troposphere and advanced apphcation to the atmosphere of
Jupiter, (3) new methads for studying planetary atmospheric
dynamics using temperature sounding data, with inibal apphication
to Venus, (4) further laboratery, theoretical and observational
studies of the speectral and radative transfer properties of the
outer planet atmospheres. with apphcation to remote sensing
from MJS, JOP and future missions to the cuter solar system,
{5} preliminary work on develepment of radiometnic/spectrometic
experiments for the comet Halley *86 mission, (6} further
theoretical develocpment of methods for interpreting remote
observations of scattering atmospheres with application to
temperature sounding of the cloudy Venus and dusty Martian
atmospheres

185-47-71
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W78-70360
Jet Propulston Lab., Calif Inst of Tech, Pasadena
THEORETICAL STUDIES - PLANETARY ATMOSPHERES
W T. Huntress 213-354-3238

A broad program of applied and theoretical studies pertaining
to planetary atmospheres will be conducted with the following
primary objectives. {1} understanding the properties and
determination of the parameters of planetary atmospheres; (2)
application of expenmental data (laboratory astronomucal and
spacecraft) to the understanding and interpretation of spectral
features-and mechanisms for complex planetary atmospheres;
{3) applying these findings toward design of ground based
spacecraft expenments: {4} interpretation of expenmental data
to aid in the evolution of valid dynamic planetary atmosphenc
models, The studies 1o be conducted in FY-78 pertain 10 planetary
atmospheric modeling, radiative transport theory, atmospheric
circulatton, determination of millimeter and submillimeter spectra
and theoretical spectroscopic development for the understanding
of planetary atmospheres

185-47-72

W7B-70361
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
IONIZATION AND RATE PROCESSES IN PLANETARY
ATMOSPHERES
W T Huntress 213-354-3238

Laboratory measurements will be made to determine the
rate constants and products for on-molecule reactions of
importance in the atmospheres of the outer planets These data
are required for support of future orbiter/entry misstons to the
cuter planets and their satellites The [aboratory work 1s specifically
directed towards the ongmm of organic species in the at-
mosphetes of the outer planets and their satellites Theoretical
studies of atmosphenc chermstry are also conducted at JPL in
association with the modelhng efforts at Ames Research Center
The laboratory data and theoretical work at JPL 15 used to
continually update «the chemustry m these models Using a
calibration procedure developed in our laboratory, absolute
differential elastic and inelastic eross sections of electron-molecule
{atom) collision processes which occur in planetary 1onospheres
and atmospheres are measured Electron-impact spectroscopy 15
used to identify low-lying, optically-forbidden transitions in
polyatomic systems. Extension of the electron-impact techmques
to {1} excited species, {2} molecular clusters, (3) positive 10ns,
and {4} coincidence measurements will be initiated The high
resolution {002 nm} photoionization niass spectrometer {PIMS)
will be used to study photoiomization processes and charge-transfer
reactions in planetary ionospheres A new techmique for measuring
thresheld photoelectron spectra {threshold photoelectron spectros-
copy by electron attachment, or TPSA} will be used to study
the electronic structure of atomic, molecular and radical 1ons
present in planstary atmospheres, and to identfy important UV
photoonization processes n planetary atmospheres

185-47-74

W78-70362
Ames Research Center, Moffett Field, Calif
THEORETICAL STUDIES OF PLANETARY BODIES
J B Pollack 415-865-5530

The abjective is to obtain a better understanding of selected
problems pertaining to planetary surface phenoemena. the
composition, structure, and evolution of planetary bodiges and
therr satellites, and the ongin of the solar system by means of
theoretical investigations employing the results of spacecraft and
ground-based expenments. Theoretical knowledge, physical
insight, and mathematical modeling techmques are used, together
with astronomcal and geological data, to construct self-consistent
mathematical descriptions of planetary processes and structure
Analysis and interpretation of the results of these model
calculations are applied to such topics as the evolution of Jupiter,
wind-blown surface features on Mars, and the calculation of
conditions within the early solar system.

185-50-61

W78-70363
Jet Propuision Lab, Calf Inst of Tech. Pasadena
JPL PLANETOLOGY
B. 5 Saunders 213-354-3815
The Volatile Evolution task continues to be a comparative

185-50-72
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study of the present occurrence of volatiles in plapetary
atmospheres, on surfaces of planetary objects, and in meteorites
The objective is to decipher the history of solar system volatiles
n terms of: {1} the manner of therr imitial incorporation into
solid solar system material and planetary objects; (2} the
mechamism of release from the wntenors of these objects, and
{3} the subsequent chemical evolution of volatiles condensed on
planetary surfaces, chemcally recombined n regolith matenal,
or present in planetary atmospheres This year the objectives
include definition of the role of regolith volatiles 1n Mars climate
change, Mars channel production, and the evolution of the Gallean
satellites. In the Planetary Frost task, the infrared reflection spectra
{1 - 5 Micron} from optically flat surfaces of CH4, NH3 and
other ices will be measured The reflection spectra of the frosts
of these ices as well-as-hydrated-minerals will also be measured.
These results will be used to determine their reflective and
scattering properties for the interpretation of the spectra of
planetary atmospheres, comets, and the surfaces of astereids
and satellites. Objectives of the Phobos/Mars task include (1)
determining the optical oblateness of Mars as well as the density
and distnbution of atmosphernc particulates and clouds: and {2)
improving the existing globe of Phobos in s geodetic and
topegraphic representation of Phobos
W78.70364 185-50-73
Jet Propulsion Lab.. Calif Inst of Tech, Pasadena

JPL PLANETOLOGY INSTRUMENT DEVELOPMENT

R S Saunders 213-354-381%

The objective of the alphafX-ray task is to develop a combined
alpha-scattering/X-ray analysis instrument that would provide
valuable n-situ geochemical information on Mars The instrumen-
tation 15 sufficiently flexible to be used n penetrators or on a
roving vehicle The effort at JPL is carned out 1 support of the
University of Chicago It has ncluded studies on X-ray analysis
using alpha-particle excitation, development of a Joule-Thomson
cooled X-ray detector, and study of room temperature X-ray
detectors Future work will snclude further development of the
X-ray mode, concentrating on room temperature detectors, and
support of testing of the Micro-Alpha nstrument using the
Caltech tandem Van De Graaff accelerator Support will also be
given in the design of the neutron mode for the detection of H
(water). The penetrator/water detector task will be directed toward
completing the defimtion of several water measurement sensors
and related electronics for a Mars penetrator in order to
develop an instrument for the measurement of water After
conceptual design, fabrication of a breadboard of the soil sampler
and processor system will be initiated, built and tested JPL will
assist ARCon integrating the free-water measurement, soil sampler
and processor instrument designs nto the penetrator design
The objective of the X-ray spectroscopy/Galltean satellite task
15 to demonstrate by experiment and analysis the feasibility of
designing an X-ray spectroscopy Instrument to determine the
surface chemustry of the Galilean satellites wiile ymmersed in
the Jovian magnetosphenc particle fluxess The latter, which
produces both satellite fluorescence and background interference,
makes a new hardware design mandatory. The ultimate goal 15
for understanding the origin and evolution of the Galilean satelbtes
by understanding their chemistry, which in turn will help to model
the origin and evolution of the entire solar system.
W78-70365 186-68-54
Jet Propulsicn Lab, Calif. Inst of Tech, Pasadena
GUIDANCE AND CONTROL TECHNOLOGY FOR PLANE-
TARY MISSIONS
J M Meclauchlan 213-354-6631
[506-19-15)

The objective of this work 15 to make avalable a planetary
star tracker suitable for interplanetary spacecraft applications
This work will also provide the technology base for a standardrzed
low cost star tracker for broad application to anticipated NASA
missions from 1980 on This star tracker has been designated
by the acronym STELLAR for Star Tracker for Economical Long
Life Attitude Reference The STELLAR makes significant
improvements 1n reliability by utiizing an all solid state imnage
sensor thereby completely eliminating high voltage circuntry and
vacuum tubes as used in current siar trackers and in addition
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provides significant reductions in cost, size and weight. The
STELLAR concept 15 keyed directly to the new technelogy of
charge coupled device {(CCD’s) photodetectors and microprocess-
ors The objective of the STELLAR development effort is to
achieve the tmprovements i relabibty (10 vear Ifetime vs 3
years), performance and cost {over 50% reduction in sensor costs}
and to demonstrate these smprovements In an engineering model
STELLAR. -
W7B-70366 186-68-62
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
PROPELLANT COMPATIBILITY WITH MATERIALS FOR
LONG DURATION MISSIONS
D L Young 213-354-3217

The objective of this work 1s to provide the technology for
propellant/ matenal compatibility that will be used on future
planetary missions Current objectives include work io determine
which matenals are acceptably inert for use in the comstruction
of propulsion subsystem components in contact with earth
storable hquid propellants for long duration mussions, The test
program mvolves continuing actwal specimen storage tests in a
controlled environment using the compatibility test facility at
the JPL Edwards Test Staton. Detaled chemical and physical
analyses of specimens and propellants will be performed after
specific storage periods and a rating assigned for design purposes
wW78-70367 186-68-87
Jet Propulsion Lah., Calf Inst of Tech, Pasadena
ORBITER MISSION COMMONALITY STUDIES
PW. Riggle 213-354-3618

This RTOP describes a total study effort which is jointly
funded by the 1865 program and the LCS0O Its objectives are
to establish commonalities at each level for orbiter rmssions
and systems, to wdentfy alternate ways of implementing these
commonahties, and to describe in some detall and evaluate the
promising commonality alternatives, Orbiter Commonalty Studies
beginning in the FY-76 Transition Penod and continuing through
FY-77 and FY-78 were mitiated last year Two phases of study
effort are involved A Phase 1 effort devoted to estabhishing
commonalities at each level of the orbnter missions and systems
and identifying alternative ways of implementing these commonali-
ties within the planetary exploration program: and a Phase 2
effort which undertakes to descnbe the promising alternatives
to sufficient design depth to allow programmatic evaluation 1n
terms of performance and capability, schedule, resource require-
ments, and nsk Phase 1 is currently underway and will be
completed duning FY-77. This RTOP descnbes the Fhase 2 effort
planned for FY-78.

Physics and Astronomy

W78-70368 188-41-51
Ames Research Center, Moffett Field, Canf

THEORETICAL ASTROPHYSICS

D C. Black 415.9685-5527

(188-41-55)

The objective of this work is to conduct theoretical studies
on important fundamental problems i astrophysics and astronomy
and to prawvide theoretical support for the center program in
observational infrared astronomy Although a wide range of
astrophysical phenomena are under investigation, research effort
are pnmanly directed towards infrared astronomy and computa-
tional astrophysics Theoretical work in infrared astronomy includes
modelling of ¢ircumstellar shells in Be stars, studies of fragmenta-
tion of interstellar ¢louds and subsequent collapse to the mamn
sequence, investigatton of the structure of molecular clouds.
rmodelling of dusty HIl regions, as well as data analysis and
interpretation of arrborne mfrared observations The computational
astrophysics underway treats a hroad spectrum of gas dynamic
and hydrodynamic problems in astrophysics, including pre- and
post-main sequence evolution. accretion, the evelution of spiral
galaxies, and the dynamics of gas accelerabion near QS0Os A
vanety of other astrophysical problems are studied
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at existing observatorigs Part of the mm spectrum and most of
the sub-mm spectrum is obscured

W78-70375
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
GROUND-BASED RADIC ASTRONOMY
A W. Davies 213-354-4156

The main emphasis of this RTOP 15 the study of neutral
interstellar gases by observations of thew milimeter rotational
transitions The interaction between dense clouds and imbedded
or adjacent heat sources 15 mvestigated via the excitation of
varrous molecules Relative abundance measurements are also
used to test theones of astrochemustry Analysis of the line shapes
yields information about the kimematics of dense clouds
Previous observations were conducted primarly as guests of the
NRAO facility at Kitt Peak, although the past fiscal vear has
seen use of the Kwiper Aiwborne Observatory In FY-78, a full
program is anticipated from the KAQ, as well as the first use
of the new 10-m telescope at Owens Valley Radio Observatory
To take full advantage of these and other faciities suited to
very high frequencies, it is proposed to revive the Engineenng
Support task (188-41-52-14-55) to construct a portable,
state-of-the-art receiving system based on technology being
developed under RTOP 506-18-19. The recewver would operate
mnitially beiween 330 and 400 GHz, and be adapted to higher
frequencies i future years This task would also support RTOP
196-41-73, and would be avalable to support cometary
cbservations. Dunng FY-77, the Laboratory Program has begun
to build a computer-based catalog of rotational transitions of
molecules of interest to astronomy 265 molecules. including
Isotopic species for a total of 62 sets of transitions,.have been
catalogued so far ln FY-78, user software will be developed,
and additional molecules will be added to this catalogue It is
planned to continue cur study of ionized gas using the facilities
of the DSN. In collaboration with Spanish scientists, an
investigation of extended, diffuse H Il regions will be continued
Further studies will be conducted of tonized gas n cold clouds
Dunng FY-77, the interferometer between DSS-62 and DSS-63
will be completed and an observing program using this facility
will begin in collaboration with Austrabian scientists Monitoring
of selected pulsars will.also be continued .

18B-41-52

W78-70376 188-41-54
National Aeronautics and Space Administration, Wasbington. D
C

RELATIVITY

Roman N G. 202-755-364%

The primary objective is to make experimental tests of the
theory of relativity and thereby elucidate the interrelationship
among space, time, and gravity [n particular, the test of Enstem’s
General Theory of Refativity 1s paramount This formulation 1s
fundamental and of high screntific interest Experimental
venfication 1s difficult but the ability to orbit large. complex,
and extremely precise apparatus, shelded from deleterious
perturbations should obviate them In addition to the scientific
goals, improvements and innovations in the technological areas
of cryogenics, gyroscope design, and precision clocks are expected.
Specific objectives include the development and operation of a
flight quahfied cryogenic gyrescope, complete gyroscope system
error analysis, and the consideration of vanous theoretical
formulations of relativity and their subsequent expenmental
imphcations. Possible future benefits apart from the scientific
ones include improved timing for navigabon, commumcation and
geodesy as well as cryogenic systems capable of extended
aperation in space

W78.70377
Jet Propulsion Lab., Calif. Inst. of Tech, Pasadena
RELATIVITY
R. W Davies 213-354-4156

The possibility of missing matter 1n the umiverse 15 being
studied by cemputer integratien of evelutionary models of the
intergalactic medium This research will support interpretation of
data on intergalactic rnatter, its composition, execitation and
iomizaton history, which will result from far ultraviolet quasar
spectra taken with the forthcoming IUE satellite The solution of

188-41-54
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Einsteins equations for selected anisotropic cosmological models
has been investigated Consequences for cbservational.cosmology”
werg considered. This research supparied a study and proposal
for measurement of large scale anisotropy of the cosmic microwave
background radiation to be made from an Explorer satelite A
study will be-made of 2 similar expenment on board the shuttle
Advanges 1n technmiques of nonlinear applied mathematics are
being applied to selected problems of relatwvistic gravity, tn
particular to the calculatton of fields of axisymmetric spinning
sources, and to gravity waves Research is being performed on
the interaction of gravitational radation with Doppler spacecraft
tracking measurements, and on various possible detection methods
of gravitational radration Feasthility studies are being made on
precision tracking experiments utiizing the unique experimental
capabilities of the Deep Space Net

W78-70378
Marshall Space Flight Center, Huntsville, Ala
RELATIVITY AND CELESTIAL MECHANICS =
Richard A, Potter 205-453-3431

The objective of this activity s to develop, through a
coordinated program, the technology and research required to
support the flight of the gyro-relativity experiment This expenment
will be a fundamental and unique test of the general theoty of
relatiity The feasibility of this expenment centers around the
development of a cryogenic gyroscope several orders of magnitude
more precise than any existing, and the ability to mamntain
these gyroscopes and record their precessions, while 1n earth
orbit, over a period of three months or more The woik, requinng
advancement in several disciphines, is being accomplished by
complementary efforts at MSFC, Stanford University and the
University of, Alabama in Huntsville This work 15 a well
coordinated, theoretical, experimental and engineering program
onented toward a sateliite fight that will establish the validity
of the General Theory of Relatity.

188-41-54

W78-70379

Ames Research Center, Moffett Field, Calf
INFRARED EMISSION LINE POLARIZATION ASTRONOMY
P Dyal 415-965-5523

{188-41-51)

The objectives are to study the line polanzation properties
of infrared astronomical sources and to interpret the results in
terms of the astrophysical mechanisms and compaositions
assaciated with these observed objects The approach is to observe
the polarzation of forbidden hnes in H It regions and the galactic
center and from these observations determine properties of the
electron distnibution and the magnetic field A Fabry-Perot
interferometer and polanmeter will be used at a ground-based
observatory to measure the strength, line shape, and polarization
of the colisionally excited Ne !l forbidden line A map of the
polanized ling intensity will then be used to determine a magnetic
field geometry to compare with that obtaned from aligned silicate
gramns. This will be valuable in determining the dust to 1onized
gas spatial distribution,

188-41-55

W78-70380
Goddard Space Fliight Center, Greenbelt, Md
FAR INFRARED ASTRONOMY
M. G Hauser 301-982-4679

The scientific objective of this program 1s to observe stellar,
nterstellar, and extragalactic sources of far infrared {10-1000
microen} radration in order to study many astrophysical problems,
such as early and iate phases of stellar evolution, composition.
and dynamics of the interstellar medium, the energetics of high
lummnosity galactic and extragalactic sources, and the structure
and history of the umwverse Since atmosphenc opacity and
emisswity prohibit or severely hmit ground-based observations.
high altitude observational platforms, such as balloons and
satellites must be developed to permit sensitive astronomical’
measurements n this spectral range High detectivity composite
bolometers wili be developed to take maximal advantage of the
low background conditions achievable at these altitudes

W78-70381 188-41-55
National Aeronautics and Space Admimistration, Washington, D
Washington D. C
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W78-70369 188-41-51
Goddard Space Flight Center, Greenbelt, Md.
UV AND OPTICAL ASTRONOMY
A, Boggess 301-982-5103

The objective is 1o pursue a long range program in astronomi-
cal research with emphasis on optical ebservations, theoretical
astrophysics, and other specific topies-of spacial interest to NASA
The effort includes operation of ground telescopes. development
of new instrumentation for ground and rocket use, data
interpretation, and theoretical studies. Spectroscopic and
photometnc data are obtaned from ground telescopes i order
to analyze the properiles of stellar atmospheres, nebulae, and
the nterstellar medium. Nonequiibriumn rodel atmospheres are
being investigated to interpret spectral observations from space
and ground observatories ‘Theoretical investigations are carried
out on the evolubon of stellar intenors, variable stars, novae.
and planetary nebulae

W78-70370
National Aeronautics and Space Administration,
Washington D C
ULTRAVIOLET (UV) OPTICAL ASTRONOMY
J D. Rosendhal 202-755-3687

The objective 15 the advancement of stellar and galactie
astronomy through observations and interpretations of data
secured in the ultraviclet and visible electromagnetic portions of
the spectrum The emphasis is on research i direct support of
an-going flight programs or v antcipation and preparation for
future ones. The four elements supported are laboratory
astrophysical studies, theoretical astrophysics, mstrumentation
development, and direct observational programs. A balanced
program nvolving all those elements is required n order to
insure full utilization and healthy-development of the space science
ordder to insure full vtiization and healthy development of the
space science program with the goa! of the advancement of
our understanding of the universe The approach will be to develop
theoretical models, perform theoretical studies, and determine
basic atomic and molecular parameters Interpretation of data,
especially that obtained in the relatively unexplored UV spectral
region, requires the additional information provided by these
efforts A broad and socund theoretical framework allows new
observation to be interpreted and new directions to be instituted
In addition to atomuc and molecular physics, specific areas of
study include steliar atmospheres, stellar systems, and cosmology

188-41-51

W78-70371
Jet Propulsion Lab, Calif. Inst of Tech. Pasadena
UV AND OPTICAL ASTRONOMY
R W. Davies 213-792-4156

Laboratory work will be conducted to measure the products
and rate constants for ionmolecule reactrons leading to the
synthesis of molecules and 1oniIc species in interstellar clouds
The laboratory data will be applied to the construction of
theoretical chemical models for the formation of molecular species
In interstellar clouds These results are compared with observed
rmolecular abundances in order to unravel the chemistry occurring
in interstellar clouds, and to understand the mechamics leading
to the formation and destruction of interstellar molecules This
work 15 SR&T supportive of obsenvational work on interstellar
molecules, to both explain and predict abundances of interstellar
molecules and to describe molecular ewolution in astrephysical
environments Electron-molecule interactions {elastic. rotational,
vibrational and electronic excitation), dissociative attachment and
photon emission processes which play an important part n
interstellar chermstry will be studied Measurements of absolute
cross sections for scattering of electrons with energies 0-100
eV by interstellar H20 and CO will be studied High resolution
{0.02 nm) UV photoionization studies will be carfied out on
interstellar gases A new technigue for measuring threshold
photoelectron spectra will be used to study electronic structure
of atomic, molecular and radical 1ons produced by UV radiation
from hot stars, and measure absolute threshold photoienization
cross sections for states of atomic. molecular and radical species
important in iomzation equilibrium models

188-41-51
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W78-70372 188-41-51
Lyndon B Johnson Space Center, Houston, Tex
ULTRAVIOLET STELLAR SPECTROMETER DEVELOPMENT
FOR SPACE SHUTTLE
Y. Konda 713-483-6467

The objective 15 to develop astronomical space-UV instrumen-
tation for use m shuttle sortie mission, which will demonstrate
state-of-technology detector and tracking performance, flexibility
of interfacing instrumentation with a general purpose telescope
platform, and versatiity of man’s real time operational invalvement.
The development of the ultraviolet stellar spectrameter for space
shuttle 15 performed through the flights of the balloon-borne
ultraviolet stellar spectrometer {BUSS) payload as well as
through other concurrent laboratory based developments The
BUSS payloads performs high resolution spectrophotometry of
astronomical objects in the mid-ultraviolet. The first version of
the BUSS payload has been developed and flown successfully
four tmes It compnses a pointable telescope (40 cm aperture,
/7 5 modified Ritchey-Chretien) to which a variety of nstrumenta-
tion can be attached Payload functions are commanded from
the ground in real time. and the data are telemetered to the
ground in real tme, where they are monitared i real time and
recorded Further development of the payload has been ac-
complished in conunction with the collaborative program with
the Space Research Laboratory, Utrecht, the Netherlands In this
collaborative program, we are jointly investigating steffar UV
spectra 1 the range 2000-3400A with a resolution of 30,000
{lambda/delta lambda), employing an echelle spectrograph m
combination with an image intensified storage widicon detector
W78-70373 188-41-51
Marshall Space Flight Center, Huntswille, Ala.
UV AND OPTICAL ASTRONOMY
C R O'Dell 205-453-3033

An cbservational and interpretative program of astronomical
spectroscopy will be pursued using the Echelle grating nebular
spectrograph This will include the pregram on internal velocities
in HIl regtons. The method of post-development image enhance-
ment of photograptne filrn by means of autoradiography will be
further developed to select optimal films for ground-based and
Spacelab astronomical experiments The observation of identi-
fied and candidate optical counterparts to X-ray sources will be
continued, with the objective of providing a more complete
understanding' of the nature and distnibution of the X-ray sources
Methods of high time resolution photometry and §pectrophntom-
etry will be applied utilizing, among other cbservational equipment,
the integrated digital video detector system and photon counting
equipment
W7B-70374 188-41-52
Goddard Space Flight Center, Greenbelt, Md.
INFRARED AND RADIO ASTRONOMY
M. J. Mumma 301-882-6994

The objective of the infrared and radio astronomy program
is to provide a better understanding of the evolution, dynamics,
physical conditions, and compositions of astrophysical objects
such as radio galaxtes, quasars, supernovae, pulsars, protostars,
Hil and HI regions, interstellar clouds, and solar system sources
This 1s achieved through making high resolution spatial, temporal,
and spectroscopic observations of infrared and radioc emission
from these objects Infrared/mm/radio observations provide new
kinds of mformation not obtainable from cobservations n other
spectral ranges such as the ultraviolet and visible Much of our
knowledge -of the evalutton of dust clouds into stars has come
from the study of interstellar molecular lines The dynamics and
excitation conditions of Hll regions s revealed by studying their
fine structure infrared hne profiles The interpretation of radio
source spectral and spatial signatures 10 terms of plasma physics
and high energy processes sheds light on the fields, particles,
and dynamic processes within the source The approach 15 to
use high resolution radio interferometry (VLBI), radio continuum
recevers, and infrared and rulimeter coherent spectral hine
recervers to observe these sources. Very high spectral resolution
radio studies are also carried out in pursuit of molecular
astrophysics and the search for extraterrestrial intelligence {SETI}
Millimeter-wavelength spectral line observations are canded out
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INFRARED ASTRONOMY
N W Boggess 202-755-3688

The objective 1s to advance stellar and galactic astronomy
n the spectral region between 1 and 1000 microns through
observational and theoretical programs Observations i the
nfrared portion of the electromagnetic spectrum are particularly
important for an understanding of the early and late stages in
stellar evolution, Interstellar matter, galaxies and quasistellar
abjects and the energy mechanisms associated with them and
the residual radiation of the universe A halanced program including
abservation, technique and nstrumentation development, and
theory 15 required to insure the advances needed for full utihization
of future platforms in space The approach includes the following
elements (1} support observational programs using ground-based
telescopes, balloons, and arrplanes. and (2} promote the
development of infrared techniques and apparatus Special
ermphasis 15 placed on far IR narrow band filters, spectra
nterferometers, modulation 1echniques, and multiple detector
arrays in order to enhance the information content of an
observation, and more recently, on development of cryogentc
and low-background telescopes

W78-70382 188-46-56
Goddard Space Fhght Center, Greenbelt, Md .
PARTICLE ASTROPHYSICS AND SHUTTLE EXPERIMENT
DEFINITION
F B. McDonald 301-982-4801

One objective 15 to measure the energy spectra, charge,
and isotopic composition of the pnmary cosmic radiation and of
solar cosmic rays and the distnbution of cosmic rays in space
Supporting this objective 15 the development of new detector
systems for the study of the properties of cosmic radration, and
the associated development of theoretical studies related to these
expenments. The.results will be used in astrophysical considera-
tions concerning the origin, acceleration, and propagation of
cosmuc radiation Another objective is to develop a variety of
new detector systems for high emnergy astrophysics research,
including cosmic ray, X ray, and gamma ray astronomy Meanngful
new expenments in these fields presently require the development
of several new devices, IRcarporating new improvements in energy,
charge, and isotope resolution, in temporal resolution and
directional resolution, and utiizing very large payloads of great
s1ize and weight, capable of orbit with the shuttle

W78-70383

National Aeronautics and Space Admimistration,
Washington B C

PARTICLE ASTROPHYSICS

Albert G Opp 202.755-8493

{188-46-57}

The cobjective of this RTOP i1s to study the isotopic and
charge composition and energy of galactic and solar cosmic
rays. The prnimary galactic radiation represents the direct
penetration of material from the galaxy into the solar system
The study of the nuclear compositon and energy of this matenal
provides direct evidence of the stellar processes responsible for
the cosmic radiation and information on the interstellar material
transrmtted by the cosmic radiation The observation of solar
cosmic rays provides information on the abundances of different
elements v the sun, amd information on the solar processes
that accelerate energetic particles to ther observed energies
The design, construction and test of cosmic ray detectors is the
pnme actwity supported by this RTOFP  Solid state detectors,
magnetic spectrameters, scintillators Cerenkov counters and
ionization spectremeters are typical instruments developed and
tested

188-46-56

W78-70384
Marshall Space Flight Center, Huntsville, Ala
PARTICLE ASTROPHYSICS
Thamas A Parnell 205-453-5130

The program consists of observations and the interpretation
of data on the heavy cosmic ray nucle: {4 smaller than z} and
on cosmic gamma rays between 01 and 10 MeV. Emphasis 1s
also placed on the improvement of instrumentaton and data

188-46-56
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analysis techniques for further measurements on these particles
and for apphcation to Spacelab era expenments Observations
of the nucler and gamma rays are perfermed on balloon flights,
and measurements of detector response are made m the
laboratory and at particle accelerators Calculations concerning
sources of particles, local background, and detector response
are carned out and venfied by measurement

W7B-70385
Goddard Space Flight Center, Greenbelt, Md
GAMMA RAY ASTRONOMY
C E Fichtel 301-982-6281

The technical objective 1s to develop the most approprnate
detector systems for the observation of the astrophysical sources
of very energetic photons The approach has been divided into
several different parts The first approach to the general problem
of gamma ray astronomy was the development of a large telescope
using digitized spark chambers tested on high altitude balloons
and then flown on satellites Whereas many improvements o
this basic telescope system are still being pursued, other
approache’s to detector systems are now also being developed
for the high energy gamma rays, intermediate gamma ray studies,
and low energy gamma ray cbservations Detectors for low energy
gamma ray astronomy are now being studied, particularly for
gamma ray hnes A first geperation medium energy gamma ray
detector was built and flown on a balloon, and a second generation
expenment has now been designed Improvements in the track
imaging chamber systems are continuing, and special attention
n the track imaging chamber research 15 now being directed at
designing and building a low cost chamber of significantly larger
size. At the same time, several approaches are being explored
to 1mprove angular resolution Time-of-flight systems are being
studied to improve the rejection rate of events which are not
gamma rays by obtaiming much improved directional measure-
ments Both conventional and Charpak time-of-flight systems are
being developed These developments should provide the
improvements in sensitivity and angular accuracy which are critical
to the future advancement of gamma ray astronomy, and at the
same time reduce the cost

188-46-57

W78-70386

National Aeronautics and Space Administration,
Washington D €

GAMMA RAY ASTRONOMY

Albert G. Opp 202-755-B493

{188-46-59)

The objective of this RTOP 1s to measure the characterstics
of energetic photon emussion from celestial sources, and to
understand the physical processes responsible for the emissions
Thus RTOP includes photonic radiaton from approximately 10 keV
in energy upward to as high as can be measured that 1s from
hard X rays to ultra-high energy gamma rays Several sources
have been identfied, which have spectra extending into the
hundreds of MeV or higher The spectra of discrete sources and
the spectra and distribution of the diffuse background will provide
information on the physical processes agtive in stars, pulsars,
galaxies, and interstellar space. Gamma ray photons result from
a number of physical processes These processes can furnish
information on the synthesis and distribution of elements i the
universe, on the magnetoplasma environment of a star, on the
interaction of cosmic rays with interstellar material, as well as
other astrophysically 1mportant parameters Gamma rays, which
are undeflected by magnetic fields. travel directly from their
sources, and anisotropies in the direction of arrival of the photons
give information on the location of the gamma ray sources.

188-26-57

VW78-70387
Jet Propulsion Lab, Galif. Inst of Tech. Pasadena
GAMMA-RAY ASTRONOMY
R. W Davies 213-354-4156

This describes-the JPL program n X- and gamma ray
astronomy. part of which 15 a cooperative effort with UCSD
The primary objective of the program 1s to observe nuclear gamma
ray line spectra from extraterrestrial sources in the 02 to 10 MeV
energy range. Such observations could provide important
information on nucleasynthesis, galactic history and the physical

188-46-57
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nature of vanous celestial objects mcluding cosmic X-ray and
gamma ray sources, both constant and transient Under this
program, a high resolution gamma ray spectrometer balloon
system will be used in a series of astronomical cbservations
Additonal activities will be the development of advanced concepts
in detection techniques, instrumentation and data analysis. The
specific objettives for this program for FY-78 are to reduce,
analyze, and publish the data from previous balloon flights; conduct
observational balleon flights for Palestine, Texas; and begin the
design of the next generation high spectral resolution gamma
ray telescope
W78-70388 188-46-59
Goddard Space Fhight Center, Greenbelt, Md

X-RAY ASTRONOMY

E A Boldt 301-382-58583

Celestial X-ray sources have Introduced us to a rich new
aspect of astronomy ranging from the millisecond bursts of hard
X-rays coming from the innermost orbits of matter falling :nto a
btack hole to the bgamed emission of a pulsar exhibiting
Doppler shifted won hnes associated wath fluorescence from an
Alfven shell corotating with an undetlying neutron star. The
combination of large sensitive area, low detector background,
high temporal resolution and nondispersive spectroscopy over a
broad bandwith has been our approach in discovering and exploring
these phenomena The power of this approach is being well
demonstrated Extending it with improved spectral resolution and
broad band imaging is 8 major area of development now indicated
This involves the creation and evaluation of new systems
incorporating low noise tomzation counters of optimum reseclution,
large area X-ray concentrators, and imaging counters
W78-70389 188-46-59
Mational Aeronautics and Space Admmistration.

Washington D. C.

X-RAY ASTRONOMY

Albert G, Opp 202-755-8493
{188-46-56, 188-46-57)

The cbjectve 15 to investigate and understand the nature of
sources of X-ray emission The number of such sources detected
has been increasing by virtue of the active observational program
being conducted with balloons, rockets, and satellites As
experimental techniques have been refined a number of pont
sources have been identified with unusual optical objects both
galactic and extragalactic in ongin In addition. X-ray varfabiity
of different charactenstic forms has been found: some sources
are analogous to the radio and optical pulsars The general cosmic
X-ray background, as well as the pont sources need further
study in order to elucidate the emission mechamsm and the
cosmological segnificance of these objects Specific objectives
are the detection of additional sources. spatial mapping of the
background accurate positional determination, and correlation with
optically identifiable objects. These objectives are met by
supporting laboratory studies, flight programs, and theoretical
work Research and development of advanced detectors, shielding
systems, and focusing optical systems are being conducted Data
processing methods are being refined
W78-70390 188-46-60
Goddard Space Flight Center, Greenbeit. Md
THEORETICAL HIGH ENERGY ASTROPHYSICS
R. Ramaty 301-882-4715
{188-46-586)

The objectives are. {1) to conduct theoretical research In
high energy astraphysics with particular emphasis on areas of
interest to the general program of the Laboratery for High Energy
Astrophysics, {2) to provide support for graduate students and
research associates from the Umvarsity of Maryland to participate
in research leading to doctoral dissertations and other publications
in theoretical astrophysics, {3) to publish in the scientfic Iiterature
the relevant and sigmficant results obtamed from research carned
out by members of the group; and (4} to provide theoretical
support for satelite experiments and mession definition studies,
conducted both with and outside the Laboratory for High Energy
Astrophysics The theoretical group n the Laboratory for High
Energy Astrophysics consists of two cwil service employees (R
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Ramaty and L. A Fisk}, one National Academy Research Associate
{B. Smith, 1975-77). one graduate student (R. Bussard), and
one research associate (T Bai} Members of the group have .
mamtained a high level of theoretical expertise in high energy
astrophysics and have contnbuted and kept abreast witl: new
developments in this area of astronomy. In particutar, high energy
spectroscopy, both in the X-ray and gamma ray regions is
emphasized. Using the expertise, members of the group provide
theoretical support to the various expenmental programs of the
Laboratory They also advise graduate students at the University
of Maryland
W78-70391 188-48.51
Marshall Space Flight Center, Huntsville, Ala
INTERDISCIPLINARY .SPACE SCIENCE RESEARCH
C R O'Dell 205-453-3033

The cbjective is to conduct space science research in various
scientific and technical disciplines related to the astrophysics
programs of NASA, to provide a quick-reaction capability of
supporting research tasks umnforeseen or which encounter
unexpected difficuities, and which enhance the in-house scientific
capabilities of the NSFC Under the direction of the associate
director for science, research is mtrated in astrophysics-related
scientific and technical areas that support the scientific missions
of the Center. Reséarch tasks selected for funding under this
RTOFP will contnibute to the advancement of in-house capabihities
and the state-of-the-art
W78-70352 188-78-51
Goddard Space Flight Center, Greenbelt, Md
ADVANCED TECHNOLOGICAL DEVELOPMENT, GENERAL:
SIGNAL AND DATA PROCESSING ELECTRONICS; SQLID
STATE DETECTORS
James H, Trainor 301-982-6282

The objectives of this research project are to develop and
test new onboard signal handling, data processing, storage,
computing, and auxihary electronics circuitry for use in energetic
particle and astrophysics expenments on spacecraft, rockets,
balloons, etc, as well as special test and analysis equipment
applicable also for both ground and shuttle usage The growing
complexity of expenments and the often corresponding increase
i the volume of data obtained have made signal handling, data
processing, and data transmission capability-limiting factars. To
reduce the transmission of unnecessary data, it 1s necessary to
increase the expenment’s onboard signal handling and data
processing capability. This program 15 approached through: (1)
the investigation and development of new techmques for signal
shaping and handiimg, data processing, and auxihary circuitry,
and {2) the modification of existing techniques by the application
of advanced, technology and matenals icluding MOS/LSI
technology. thick film techniques, and multiple chips techniques
The technical objective of the research project is to conduct a
program of research and development, and device test and
evaluation in the field of sihicon and germanium nuclear radiation
detectors with emphasis on. (1} the improvement of detector
tachnology, (Z) the understanding of the radiation damage effects
on device operation and lfetime, (3} the understanding of the
effects on these detectors of chemicals commonly used near or
on spacecraft, [4} to establish the technology for the fabrication
of specialized devices not avalable from industry, and (5} 1o
continue the pragmatic life testing
W78-70393 188-78-51
Marshall Space Fhight Center, Huntswille, Ala B
LOW GRAVITY SUPERFLUID HELIUM ADVANCED TECH-
NOLOGY DEVELOPMENT
Richard A Potter 205-453-3431

Several experiments are currently being developed which will
require a low temperature environment for ther proper operation
in space. Supetflutd helurn wall undoubtedly be used for many
of these applications Immediate application to expenments are
to be found in cosmec ray, relatwity and infrared astronomy
The purpose of this RTOP is to investigate theoretically and
expenmentally, where possible, the properties of superfled helum
to be-expected when hiqud hehum dewars are flown into space
The properties of superfluid hellum n this near zero gravity



environment will be assessed and methods will be investigated
whereby problem areas may be resolved and/or controlled The
goal of this affort 1s to support the development of liquid helium
dewar technolagy for space

W78-70394

Goddard Inst for Space Studies. New York
DEVELOPMENT OF A THIN-FILM JOSEPHSON-JUNCTION
FOR MILLIMETER AND SUBMILLIMETER WAVELENGTH
APPLICATIONS

A R Kerr 212-678-b562

{405-02-02)

The purpose of this RTOP 1s to support the fabrication of
thin-film Josephson-junctions in the Physics Depantment of the
State University of New York. as part of a collaborative
development of Josephson-effect far-infrared detectors with the
Goddard Institute for Space Studies Thin-film Josephson-
junctions will be developed suitable for use in coherent detectors
at rmilimeter, submillimeter, and far-infrared wavelengths A
detector using such a Josephson-junction will have two important
advantages over existing Schottky-diode mixers (1) will be an
order of magnitude more sensimive, and (2) it will require a
local oscillator with five orders of magnitude less power. The
later feature 15 particularly sigmficant m this wavelength range
where local oscillators with sufficient power for diode mixers
are either very expensive or not avallable. The development of
these Josephson-junctions will provide the basis for a new
generation of remote sensors for astronomy, meteorology, and
space communications. Electron-beam hthography will be used
to produce Josephson-junctions having particular charactenstics
required for milimeter and submillimeter wave detectars. This
technology has recently been applied with great success to the
fabrication of low-frequency Josephson effect devices {SQUIDs),
and its extension to produce devices of hugh impedance level,
low capacitance, and geometry appropnate for incorporation into
submilbmeter wavelength circuits, is expected to be straightfor-
ward The crucial factor in this work 1s the technigue for making
sub-micron geometries with high reproducibnlty, which is now
available to us

188-78-56

W78-70395
Goddard Space Fhght Center, Greenbelt, Md
GAMMA RAY ASTRONOMY OBSERVATORY
Marius Weinreb  301-882-6849

The objective of the Gamma Ray Astronomy Observatory
(GRAO} 15 the study of the most energetc photons onginating
n our galaxy and beyond These photons prowvide the most direct
means of studying the largest transfer of energy occurmng in
astrophysical processes Specific studies will include the dynamic
high energy processes occuriing in compact objects, examination
of supernovae to determine If there was nucleosynthesis, a search
for gamma ray point sources and thewr properties. ray bursts,
and the detection and examinatien of other galaxies A definition
project will bie established within GSFC 1o carry out the system
defimtion phase activiles These activities will include 1n-house
and contracted studies to prepare the GRAQ Project for the
execution Phase. At the conclusion of the definition phase a
project plan will be submitted to headquarters

188-78-60

W78-70396
Marshall Space Fhght Center. Huntsville, Ala
ADVANCED MISSION STUDY - 1.2 METER X-RAY
OBSERVATORY
James O Ballance 205-453-3431

The 12 meter X-ray Observatory will provide a means to
make X-ray observations to study stellar structure and evolution,
large scale galactic phenomena. the nature of active galaxies,
and nich clusters of galaxtes of cosmology. The 1 2 meter telescope
will extend these observations to the coronas of man sequence
and giant, late type stars, and to pecultar stars It can resolve
clusters of galaxies at extreme distances. This nitial study will
develop the necessary design for a long life (approximately 10
years}, high angular resolution (approximately 0 5°), greater
sensitivity grazing incidence telescope faciity This large free
flying spacecraft will be designed for refurbishment and replace-
ment of Instruments as well as the supporting subsystems Specific

188-78-60
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major trade activities will include the optical design parameters,
surface matemals and fabrication techniques, image plane
“alignment, ete Support modules to prowvide basic requirements
such as those developed for the Space Telescope on the
Multi-Mission spacecraft will be considered for the observatory

Lunar Science

W78-70397

Ames Research Center, Moffett Freld, Calif
IMPACT CRATERING EXPERIMENTAL STUDIES
V R. Oberbeck 415-965-5496

(383-21-02)

The objectives are: {1} to study scaling laws and trajectories
of debris ejected from 1mpact craters formed in vanous targets:
{2) to understand impact crater formation and' emplacement of
crater deposits on various planetary surfaces: and {3) to study
the ongin of nngs of large lunar basins The Ames vertical gun
impact range will be used A plate dissector 15 used with a
high speed camera to record trajectories and velocities of
fragments ejected throughout crater growth and to establish points
of ongin and deposition of ejecta Special layered targets are
impacted to study the engin of lunar and terrestrial impact mehs,
and to study the origin of rings of large lunar basins

195-21-03

W78-70398
Ames Research Center, Moffett Field, Calf.
CHEMICAL AND ISOTOPIC STUDIES OF METEORITES
T E Bunc #415-965-5908

Major bulk chemical compositions, mneralogical data.
element distnbution patterns, gran morphology and crystal
structure studies of carbonaceous chondrnites and basaltic
achondrtes are to be continued and integrated wath planstary
IR spectra and solar system circumstellar dust data for modehng
stucdies The data will be used to wnprove the physico-chemical
basis for testing and expanding theories on meteornte orgn,
planetary surface formation, and dust fermation Work will be
continued on in-hand meteorite specimens {12 howardites and
4 carbonaceous chondrites), in addition to new samples (one
howardite from the newly acqured Antarctic collection and
xenelithic carbonaceous {Cc} inclusions 1in the Jodzie.howardite)
Electron microprobe, laser microprobe, X-ray difffacuon, Isatopic
analyses, ,petrographic studies and scanning electron microscope
{SEM) observations will be carmed out to obtain data that wili
augment that obtained previcusly to permit refinement and testing
of empirical models

185-21-04

wW78-70399
Goddard Space Flight Center, Greenbelt, Md
THEQRETICAL STUDIES
J A OKeefe 301-982-4445 :
Cnitical studies are made on problems of planetology. This
field has grown very rapidly in the past 10 years, some generally
accepted doctrings n the field have never been .scientifically
demonstrated Among these are the propositions.that: (1) The
planets formed by accretion {some may have been formed by
fisston}, {2) Most craters on planets other than the earth were
impact-produced (possibly by volcanoes). (3) Mare-lke areas
[prasumably lava flows) are filling basins formed by impact (The
mare lavas themselves may have depressed these areas) {4)
Homogeneous glasses can be produced by meteorite impact on
a planetary surface {This 1s irreconcilable with the principles of
glazsmaking ) Included in this field are studies of planetary volcanic
processes, planetary fission, planetary 1sostatic response mechan-
isms, and the application of glass technology to the formation
of natural glasses. Special emphasis is placed on problems related
to the ongmn of the planets This effort will be stopped at the
end of FY-77.

195-22-02

W78-70400

Jet Propulsion Lab., Calif Inst of Tech., Pasadena
EARTH BASED LUNAR OBSERVATIONS

R. § Saunders 213-354-3815

195-23-01
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This proposal consists of four tasks aimed at mvestigating
lunar chemical and physical preperties using a variety of
ground-based techniques. {1) lunar multispectsal imaging  this
task utiizes the silicon imaging photometer system (SIPS) to
acquire multispectral data of lunar regions The basic objectives
are to study the vanation of surface composition parameters
and soil matunty, to relate these to lunar straugraphy and correlate
spectral data with other orbital and ground based datz sets to
solve lunar problems, such as mare basalt composition variation
with time and the distnbution of anomalous materials such as
KREEP rich soils A large part of the effort is directed toward
exploring data handling and display techriques designed 1o make
optimal use of spectral data in synthesis. {2) near frared lunar
imaging” this is a task involving the use of a variety of techniques
to obtan near infrared lunarimages, including hine scan techniques
and the modification of an existing CCD {charge coupled device)
camera for [unar observations (3} Microwave cbservation of the
moon  the scientific objectives of the proposed work are three
fold (1} assess the global {front side}) uruformity of heat flow
rate, {2) assess the global uniformity of several thermophysical
and electrical properties of the lunar regalith, and (3} reconcile
the current best estimates of regolth properties with new
measurements of the shape of the brightness temperature lunation
curve at several wavelengths {4) ALSEP/Quasar VLBE The
objective of this RTOP 15 the acquisition of intercontinenta! delta
VLBI observations between lunar ALSEP transmitiers and
extragalactic radio sources The ALSEP-quasar observations
employ a four antenna technique in which the differential phase
15 obtamed with no integer cycle ambiguities by continuous
abservations of both extragalactic source and a number of ALSEP
transmitters on the lunar surface

W78-70401, 195-23-03
Jet Propulsion Lab, Calif Inst of Tech. Pasadena
LABORATORY SIMULATION
R § Saunders 213-354-3815

The purposes of this study are to compare the surface
properties of solar system objects of lunar size, and to compare
the processes {including interactions with the space environment}
which affect the properties The objective 15 to dectpher the
history of formation of the bodies and development of therr
surfaces as represented by their surface chemical and mineralogical
composition The approach will be to develop the necessary
laboratory data that can be used to better iterpret astronomical
observations of those solar obrects that are- similar In size to
the moon or smaller The moon serves as an important bench-mark
for comparison because the techmigues avalable for studying
the surface properties of objects have been developed largely
through remote astranomical studies of the moon followed by
in situ verification by Surveyor and Apollo missions The proposed
studtes include (1) a laboratory study of the spectral reflec-
tance and luminescence properties of candidate rock and mineral
phases for the surfaces of outer planet sateflites with emphasis
on evaporites and other volatile-nch phases, (2) laboratory studies
of the affects of proton wradiation and impact vitnfication on
the optical and chernical properties of evaporite and volatile-rich
phases; and {3) companson of the surface evolutionary histories
of vanous satellites as ewvidenced by interpretation of optical
telescopic data of these bodies

W7B-70402
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
ADVANCED EXPERIMENT CONCEPTS
R 5 Saunders 213-354-3815

The objective of this prograrm is to undertake scientific studies
and long lead time engineering development in anticipation of
an opportumity to chemically map the entire surface of planatary
bodies such as the Moon, Mars and Mercury, from spacecraft
placed n a close polar arbit The experiment is also wiable for
comet and asterowd rendezvous missions Reference pomnts
include the results of the Apollo 15 and 16 gamma ray experiment
This program is designed to establish the swentific potennal
and design requirements:of gamma ray spectrometer built around
a high resolution Ge detector, and to develop state of the art
subsystems in order to respond to relevant fitght opportunities

195-23.06
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that can be used at other planetary bodies  addition to the
Moon

Planetary Astronomy

W78-70403 186-41-50
Goddard Space Fliight Center, Greenbelt, Md
GROUND-BASED INFRARED ASTRONOMY
V. G Kunde 301-982-5693

Ground-based measurements of Venus have been obtained
with a Michelson interferometer in the 400-500 cm-1 and
780-1200 cm-1 regions with a speetral_resolution of 0 2 ecm-1
Evident in the spectra are numerous CO2 molecular absorption
lines and several diffuse absorption features in the 850-1200
cm-1 region Preliminary mterpretation of the diffuse features
from the observed continwum, using homogenous model
atmospheres, and considering only absorption, is consistent with
a 75% solution of H2504 for the composition of the clouds of
Venus The scientific objective of this research is to develop a
more complete understanding of the state of the Venusian
atmosphere in the region above 200 mb. Tus will be accemplished
by developing a more physically realisuc radiative-transfer model
for line formation including scattening in an inhomogeneous model
atmosphere. Specific questions to be addressed with this model
include more precise determunations of the c¢loud chemical
composition, particle size distrbutton, and scale height, as well
a5 a reconsideration of the atmosphenc temperature profile.
W7B-70404 196-41-51
Goddard Space Flight Center. Greenbelt, Md
RADIO AND RADAR PLANETARY STUDIES
J K Alexander 301-982-5461

The objective of this program 1s to obtain information on
the nature, extent, and dynamical behavior of planetary magnetic
fields, trapped radiation belts. and magnetospheres by studying
the nonthermal radio emissions from the planets. The major
approaches to this investigation are synoptic observations of
Jupiter's decametnc rachation-via a global nretwork of monrtoring
instruments and theorstical analyses of the generation and
propagation of nonthermal radiation in a planetary magnetosphere
The Jupiter Monitor Network 15 providing unique data relative
to the rate and stability of the magnetic field rotation, energetic
particle trapping and precipitation processes, and the physics of
satellite-plasma interactions in the magnetosphere, and correlative
data both for other ground-based observations and fly-by n-situ
measurements The major emphasis in the coming year will be
on full time operation of the four-station monitonng network in
support of flight radio measurements from the Voyager spacecraft
and on detalled analysis of new merged data catalogs compiled
from the long senes of joint decametric measurements obtained
by the NASA network. the University of Florida, the University
of Texas, and the Umversity of Colorado This study, utilizing
the most comprehensive data set ever assembled, will seek to
understand the behavior of relatively weak lo-independent
emissions and to determine rehably whether there are solar wind
correlations with the occurrence statistics

W78-70405
Goddard Space Flight Center, Greenbelt. Md
IMAGING STUDIES OF COMETS
J. C Brandt 301-982-4701

This RTOF provides for the operation of a small high altitude
observatory, Joint Observatary for Cometary Research {JOCR),
for imagtng research on comets and their interactions with solar
radiation and the solar wind In addition, if a suitable brght
comet appears radio observations will be made with existing
national facilites. The existing site in central New Mexica 15
one of the best dark sites left in the continental Y $ Extensive
photogaphy of comets Kohoutek, Koboyski-Berger-Milon. and
West has been carned out. These photographs show extensive
features in the plasma approximately 0.1 au from the head
which have been analyzed for phase speed and estimates of
the tail magnetic field. Recently, we have convincingly associated

196-41-562



a structure mn comet Kohoutek on January 20, 1974 with a
specific excursion 1n the polar solar-wind speed; this 1s a first
The Physical Sciences Committee Report on Supporting Research
and Technology and Data Research {May 1978, p 69} notes
that the JOCR has °. considerable potentral at modest cost,’ a
fact supported by the ‘possibility of a cometary fight mission n
the 19807 *

W78-70406

Goddard Space Fhght Center, Greenbelt, Md
ADVANCED INFRARED ASTRONOMY AND LABORATORY
ASTROPHYSICS

Michael J Mumma 301-982-6994

{188-41-52; 198-20-01, 185-47-55)

The objectives of the advanced infrared astronomy program
is to study the molecular constituents of solar system objects
{eg planetary atmospheres and comets) through observations
of their IR/MM lne spectra, and so to further our knowledge
about: (1} molecular abundances, {2} kinetic, vibranonal, and
rotational temperature distnibutions, {3} kinetic velocity shifts
{winds). (4} vertical and spatia] distributions, and {5) ambient
gas densities, and 1o carry out comparative studies of these
objects. The physical information we seek is contamed in the
intensity profiles of tsolated spectral lines and can be obtained
by mmversion of the observed line shapes The measurgment of
spectral Ithe shapes has recently become a tractable problem at
IR wavelengths, and line shapes can now be measured by infrared
heterodyne spectroscopy and by mm-wave coherent spectroscopy
The approach 1s to develop and employ coherent detection line
receivers for use in the infrared and milhmeter wavelength regions
The infrared front end has been built for use with gas lasers or
semi-conductor diode lasers as local oscillators and HgCdTe
photo-mixers, while the mm-wave front end features Klystron
local oscillators and Schottky diode mixers Both feed into a
GSFC standard spectral line recever which analyzes, displays,
and outputs the spectral hnes Initial cbservations with these
systems have been from the ground but both systems have
been developed with an eye toward flight on the NASA C-141
and in space.

196-41-54

W78-70407
Ames Research Center, Moffett Field. Calf
PLANETARY ASTRONOMY AND SUPPORTING LABORA-
TORY RESEARCH
R. W Boese 415-965-5501

The composition of planetary atmospheres and.surfaces and
the abundance, temperature, and pressure of certain atmospheric
constituents can be determined by spectroscopic observations
frem ground-based and from arborne observatones Such data
are necessary for the preparation of vahd model atmospheres,
which are needed to evaluate the possibilities of hfe on the

196-41-67

planets and to design systems for exploratory nmisstons and for—

the preparation-of evolutionary models of planetary mteriors The
objectives of this work are to obtain, study and analyze
spectroscopic observations of the planets and their sateliites, to
cbtain and analyze, in the laboratory, spectra appropriate for
vahd interpretation of planetary observations, and to develop
the analytical and computational techmgues necessary to interpret
planetary specira n terms of real planetary atmospheres and
surfaces The objectives will be pursued by measuring, i the
laboratory, basic molecular parameters such as absorption line
and band intensities, absorption ine half-widths, wibration-rotation
interaction constants, and hne pressure induced shifts and
absorption The dependence of these parameters on pressure
and temperature will be obtained by using long path gas cells,
cooled and heated gas cells, and high resolution spectrometers
and interferometers operating pnimarily in the infrared Spectra
of the planets and theirr satellites will be obtained by using
airborne and ground-based telescopes and will be analyzed to
obtain information about the composition and structure of their
atmosphere and the composition of thew surface

W78-70408

Jet Propulston Lab, Calf. Inst of Tech, Pasadena
GROUND-BASED OPTICAL ASTRONOMY

W. T Huntress 213-354-3238

196-41-71

OFFICE OF SPAGE SCIENCES

The general objective of the ground based optical astronomy
task 15 a comprehensive astrophysical study of planets and their
satelites by means of ground based observations at wisible and
near infrared wavelengths (approximately 03 to 20 micron).
This task consists of several subtagk as follows (1) Planetary
spectroscopy. to investigate the physical and chemical properties
of the upper tropospheres of Venus, Jupiter. Saturn, Uranus,
and Neptune through high resolution astronomical spectroscopy:
{2} lo sodwm D-line patrol, to investigate the temporal and
spatial behawor of the NA D-line emuisson from the Jowan satelhte
lo {J-1} through a synoptic program of spectroscopic observations,
{3) lo spectroscopy. to investigate the physical state and bulk
motions of the neutral sodium cloud associated with lo, through
a variety of advanced high resolution spectroscopic techniques.
In addition to these primary subtasks. the ground based optical
astronomy task provides limited operational support {equipment
maintenance and set-up, observing assistance} at Table Mountain
Observatory {TMQ) to programs supported from other sources.
Arnong such programs are (1) natural satethte patrol, which
provides raw positional data on the satellite systems of Jupiter
and Saturn; {(2) lunar multispectral imageng, (3) outside observers
from the academic commumty who use the TMO optical astronomy
faciities from fime to time

W78-70409
Jet Propulsion Lab. Calif Inst of Tech. Pasadena
GROUND-BASED INFRARED ASTRONOMY
W. T Huntress 213-354-3238

The objective of this program is to understand the physical
and chemical state of planetary atmospheres by means of chemical
and i1sotopic abundance analyses as determined by remote sensing
methods in dwect support of on-going and planned planetary
missions The pnncipal approach employed is that of high
resolution, near infrared {1-6 micrometer), astronomical spectros-
copy using a Connes-type Fourier spectrometer at the coude
focus of the 2 7 m telescope, McDonald Observatory {University
of Texas) However, analysis of the resultant spectra also involves
substantial efforts i model atmospheres, radiative transfer,
spectrum synthesis and laboratory infrared spectroscopy
Furthermore, since we conunually seek new and better methods
for enhancing our understanding, we make a point of becoming
involved as investigators on a number of solar system missions
and related projects

W78-70410 .
Jet Propulston Lab, Calif Inst of Tech, Pasadena
RADIO AND RADAR PLANETARY STUDIES
W T Huntress 213-354-3238

The ongoing objective of the task is to conduct comprehensive
stuches of the atmospheres, magnetospheres, and surfaces of
planets and their satellites Theoretical models are constructed
and radio astrenomical observations are made to test the models
and provide input for theoretical refinements Prnmary interest 1s
currently focused on Venus, Mercury, and the four major planets
and ther satellites The observational expenments are conducted
at JPL's Table Mountain Observatory (TMOQ). the Deep Space
Network Tracking Stations. Caltech’s Owens Valley Radio
QObservatory and other observatories as required by specific needs
of the program Research programs at these facihities are planned
in order to take full advantage of the unigue capabilites of the
indwidual systems, especially the new 36 GHz interferometer at
TMO and the 64-m antennas and advanced low noise recewvers
at the DSN stations The cbjective of the DSIF radar astronomy
task 1s to obtain radar data on the planets for determnining
properties of their surfaces, orbits and spins, with Venus, Mercury,
Mars, Saturn’s rings and Jovian Satellites as pnime goals This
work employs the unique facilities of the DSIF, and explottation
of synthetic aperture technigues. The objectives of a third task
are to design. construct, and maintain-advanced microwave and
millimeter radiometer systems and associated digital systems for
use at the Table Mountain, Goldstone, Owens Valley and other
radiotelescope facilities that are used'by the group.

196-41-72

196-41-73

W78B-70411 196-41-75
Jet Propulsion Lab, Cabf. Inst. of Tech, Pasadena
GROUND-BASED LARGE INFRARED TELESCOPE SUP-

PORT
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R E Covey 213-354-5590

The objectives of this RTOP are te provide NASA Headquarters
with reviewing, monitoring, and consultive support on the Infrared
Telescope Faciity (IRTF) Project Owerall management and
subcontracting responstbility 15 assigned to the University of
Hawaii JPL will provide, when requested by the Spaceflight,
Science, and Support Facilities Dwision {BXE), momtoring and
consulting support to that office This support includes but is
not hmned to review of documentation furmished by UH for
approval. JPL 15 to provide a JPL detallee as Project Manager
to the Unwersity of Hawaii for a period of approximately three
years beginning January 1976 The Project Manager detailee
reports to and i1s responsible directly to the Director of the Institute
for Astronomy (DIA}, University of Hawan, for the project as a
whole As Project Manager, he 15 responsible for the overall
control of all day-to-day actvities of the project He organizes
and supervises the activities of a specially organized Project Office
and provides a direct interface between NASA, KPNO, ITDC,
JPL, and Change Control Board He has direct responsibility for
the day-to-day management and operation of the Project. He
directly supervises all the project-related work of the Project
Office staff in addition to such regular Institute staff members
as may be designated by the DIA to work fully or in part on
the project.

W78-70412 186-41-76
Jet Propulsion Lab, Calif: Inst of Tech, Pasadena
COMETS AND ASTEROIDS
R S Saunders 213-354-3815

This RTOP contains two tasks to- further the understanding
of asteroids, their origins, compositions and relationships to other
planets and satellites (1) Physical properties of asteroids. this
task 1s an observational and theoretical study of compositions,
spectral albedos and histories of comets and asteroids Plans
are to accelerate the survey of asterowds at mid-infrared
wavelengths (165 and 23 micron} as earlier data confirmed
the great value of these observations to compositional classifica-
tion and the study of asteroid surface morphology and processes
{2) Ongin of asteroids and small badies The broad objectives
of this task are to understand the morphotogy of the belt, identify
and study the fraamenis of asteroid collision events called families,
investigate the orbital evolution of special objects, understand
the means by which asteroid collision debris may reach the
earth. and provide support for the study of asteroids passing
near the earth The studies of belt morphology and asteroid
famiies previously performed can be extended to objects
discovered since that study. Certain families, particuladly those
shewing nternal structure, deserve more detaled studies than
have been carned out to date The dynamrcal evolution of uausual
orbits can be studied through numerical integration Resonances
will be the principal subject studied One type of resonance 1s
being studied for its possibilities n delivering asteroidal collision
debnis to the earth as a source of meteorntes Rapid orbit
determination and ephemens support will continue to be supphed
to the Palomar search for close earth-approaching asteroids so
that the physical properties of these cbjects can be studied
duning therr brief periods near the earth

Upper Atmospheric Research

W78-70412 198-10-04
Ames Research Center, Moffett Field, Calif.
INSTRUMENT SYSTEMS FOR MEASUREMENT OF TRACE
GAS CONSTITUENTS IN THE STRATOSPHERE
| G Poppoff 415-965-5027

The objective 15 to develop, flight test. and utibze awborne
instrument systems for measurement of important gas species
in the stratosphere. Several multiple species mstrument systems
for making accurate measurements of the minor gas constituents
in the stratosphere are being developed for integration onboard
aucraft and balloon platforms The ability to make coordinated
simultaneous measurements on a routine basts in bemng empha-
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W78-70414

sized. Technigues such as chemiluminescence, UV spectroscopy.
and IR spectroscopy are being employed. Goals will be o study
the geographic and seasonal vanations of the measured species
and respond to and participate n cooperative stratospheric
rendezvous and collaborative expenment

198-10-05
Ames Research Center, Moffett Fietd, Calhf

STRATOSPHERIC AEROSOL CHEMISTRY AND PHYSICAL
STATE

N H Fardow 415-965-5493

{175-40-10})

Experimental and theoretical evidence suggests various fragile
nitrogen compounds may exist in strataspheric aerosol particles.
These compounds may exist in stratosphenc aerosol particles
These compounds may link the odd-nitrogen chermistry with the
sulfur chemistry to prowide 2 mechanism whereby trace nitrogen
compounds are removed from the stratosphere via sulfate
particulates In addmon, troposphenc matenals, possibly derived
from sea salt reactions. may be penetrating into the stratosphere
in the ntentropical convergence zone and perhaps elsewhere In
quiet periods, devoid of major volcanic eruptions. these materals
may dominate the particulate composition Identification of
nitregen-sulfur compounds and the intruding tropospheric
matenals can provide needed information about the chermustry
of the lower stratosphere, the influence of these aerosols en
other trace constiuenis, and troposphere-stratosphere exchange
processes Three coordinated tasks will enable the collection of
upper atmaspheric aerosols by U-2 amwcraft and balloons from
12 to 40 km at different geographic regions {1} Special devices
will preserve the collections n their unchanged state so that
fragile compounds can be identified in the laboratory (2} In situ
methods will provide means for determining physical state at
altitude. (3} Umgue collecting surfaces will isolate insoluble
fractions in the aerosol particles for subseguent analyses to deduce
their posstble troposphenc ongin The combination of these already
demonstrated techniques will reveal the detaled chemical
composition, phiysical state. sizes (including Astken nuclel} and
probable ongins of stratosphernc aerosols
W78-70415 198-10-06
Ames Research Center. Moffett Field, Calif
DEVELOPMENT OF NEW INSTRUMENT SYSTEMS FOR
DETECTION OF TRACE CONSTITUENTS IN THE STRAT-
OSPHERE
I. G. Poppoif 415-965-56027

The objective is to develop new airborne nstrumentation to
measure trace gas conslituents in the stratosphere This includes
performing applied research necessary to develop fundamental
principles and sensar techniques to a level of feasibility for making
routine tn-flight measurements A study of many new techniques
for measuning trace gas constituents in the stratosphere has
been in progress for several years This study has yrelded promising
rgsults for several species such as the halocarbons, methane,
chlorine compounds, and hydroxyl radicals Awborne systems
based on these techniques are beaing developed for in situ
measurements
W78-70416 198-10-06
Jet Propulsian Lab., Calif Inst of Tech. Pasadena
STRATOSPHERIC RESEARCH, FIELD MEASUREMENTS
PROGRAM
W T Huntress 213-354-3238
{176-10-51)

The primary objectives of the stratosphenc field measurements
program at JPL are to respond within present capabilities as
quickly as possible to the need for concentratton measurements
of species deemed critical to stratospheric stability by the NASA
Oifice of Upper Atmospheric Research and to continue to develop
the instrumentation and expenmental technigues in those areas
where more sensitive or extended measurement capabilities are
needed In addibon to the individual measurements to be made
by the JPL mstruments, a major objective for the current frscal
year 1s to bring several of them together to make simultaneous
measurements of one or more of .the families of species which
are currently considered to play wital roles in stratosphere ozone



chemustry At least five distinctive methods for making these
measurements will be employed They compnse high resolution
spectroscopy In the near- and middle-nfrared spectral region,
lager heterodyne radiometry at mid-infrared wavelengths,
pressure modulator radiometry at selected nfrared wavelengths,
microwave and submillmeter radiometry, and optoacoustic
{spectrophone} techniques This complement of instrements will
measure HCI, CIONO2, €10, HNO3, N20Q, NO2,'NQ, H20, H202,
03, CH4, CH3Cl, CFCI3, CF2CI2, and possible HO2ZNO2 and
N205. In several instances, species concentrations will be
measured by more than one instrument, allowing for cross
corrglation of the measurement techniques, dwsrnal vanation in
ClO, CIONOZ and certain other species will also be measured
The participation of non-JPL nvestigators in the flights. to measure
such quantities as the OH concentration and the solar flux, will
be solicited

W78-70417
Lewns Research Center. Cleveland, Ohio
GLOBAL ATMOSPHERIC SAMPLING PROGRAM (GASP)
D. A Petrash 216:294-6684

The concentrations of vanous particulate and gaseous species
in the region of the atmosphere between 6.1 and 137 Km are
being measured by employing samphng devices on 747 com-
mercial ar transports These measurements will be used to
establish baseline data on the contaminants in the atmesphere
in order to deduce the contribution of et airgraft and other
anthropogenic sources to upper atmosphere pollution Components
to be measured include carbon monoxide, oxides of nitrogen,
ozone, water vapor, chlorofluoromethanes (CFM's), condensation
nuclei. total particle count and size distnbution, and amons
collected on filter samplers Statistical studres of the data base
will be made to acquire sufficient understanding of the physical
transport and chemtcal processes occuring in the alttude range
sampled m order to accurately model the upper atmosphere
The models in turn can be utiized to predict the effects of jet
engine exhaust and other pollutants on the stratosphere.

198-10-06

W78-70418

Ames Research Center, Moffett Field, Calf.
AIRBORNE PLATFORM SUPPORT FOR STRATOSPHERIC
SAMPLING PROGRAM

| G. Poppoff 415-965-5027

{198-10-04, 188-10-06, 176-10-11)

The objectives are to defing, plan, organize and suppert
observational programs requinng airborne platforms With the
use of experiment working groups, important observational needs
will be defined and gwidelines will be prepared for expenments
that require arborne platforms The necessary missions will then
be planned and organized by Ames personnel and the participants
wili be selected by Headquarters Multiexpenment missions will
be managed by Ames personnel using the guidelines prepared
by the working group. Expenment plans, progress and results
will be reviewed by the working group through a senes of
workshops Data will be made avaitable 10 all interested scientists

198-10-10

W78.70419
Goddard Space .Flight Center. Greenbelt, Md
UPPER ATMOSPHERE RESEARCH PROGRAM
Spencer N W. 301-882-5001

The principal goal of this Upper Atmosphere Research Program
is to develop an organized, soltd body of knowledge of the
physics, chemistry, and transport processes in the stratosphere
and mesaosphere The several objectives leading to the overall
goal of the program, and the approach to be taken, are to (1}
determine the specific local chemical and physical interactions
in the atmosphere by a combination of theoretical studies and
coordinated in-situ measurement campaigns from balloon, rocket.
and aircraft platforms, {2} investigate the variations and
perturbations of the chemical and physical state of the atmosphere,
1. vanations with altitude, solar conditions, season, Iatitude,
and perturbations from volcanoes, tropical storms, industrial and
agricultural activity {by combined theoretical studies and
experimental investigations involving instruments at various
balloon and rocket launch sites and from aireraft and long-duration
balloons) {3) develop and cahbrate selected instruments for local

198-20-01
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and remote investigations of the atmosphere {undertaken dunng
the experimental program), and (4) study the physical and chermical
processes of the whole atmosphere, the global distnbutions,
transport. seasonal and long-term vanahons of the atmosphere
and determine the cause-effect relationships of these vanations
{The main measurements program for this objective ultimately
use dedicated satellites)

Ww7a-70420
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
LABORATORY MEASUREMENTS/STRATOSPHERIC
RESEARCH
W T Huntress 213-354-3238

A program of laboratory studies related to stratospheric
research will be conducted n the following areas (1} kinetics
of stratosphene reactiens, (2} kinetie studies and development
of advanced laboratory methods, (3) data survey and evaluation,
{4) photochemical studies, {5) analysis of atmosphenc reaction
schemes, and (B} tonic processes i the upper atmosphere The
program will be designed to prowide data needs and guidance
for both chemical medels and field measurements Prmary
emphasis will be on the acquisition of kinetic data including
reaction rate constants, temperature dependences, and product
formation. Photochemical quantum yields, absorption cross
sections, and product distnbutions will be measured A broad
base of data knowledge in all the foregoing areas wili be
maintained through Iiterature surveys and through contact with
other groups active in these areas. Atmosphenc reactron schemes
will be exarmined both experimentally and analytically for possible
errors or omissiens A program of laboratary studies will be
conducted on ionic processes in the upper atmosphere

198-20-03

W78-70421
Ames Research Center. Moffett Field, Calf.
STRATOSPHERIC RESEARCH
. G Poppoff 415-965-5027

The objectives are to  {1) understand the composition,
structure, and dynamics of the Earth's stratosphere and
mesosphere, and the important chemical and physical processes
which occur there, {2} assess the effects on important stratospheric
properties {e.g. ozone abundance and radiation balance} of
man-caused and natural perturbanons, and {3} collaborate wath
the academic community to advance new model development
Several types of chemical and dynamic models of the stratosphere
have been or are being developed to provide improved descriptions
of the complex processes which oceur in the upper atmosphere.
These models, which are each addressed to specific types of
problems, contain varying degrees of complexity with respect to
chemistry and atmospheric motions Development will continue
such that each one is optimized according to its petential
applications to fundamental and applied problems Collaboration
with scientists in the academitc community is continwng

198-30-02

W78-70422
Jet Propulsion Lab, Calsf. Inst. of Tech . Pasadena
THEORETICAL STUDIES/STRATOSPHERIC RESEARCH
W. T. Huntress 213-354-3238

A program of theoretical studies refated to the upper
atmosphenc (stratosphenc-mesosphenc) research will be
conducted n the following areas upper atmospheric energetics,
and the thermal responses of the stratosphere and mesosphere
to solar vanabilities and magnetospheric storms, and atmos-
pheric dynarnical studies The program 1s designed to provide a
sound body of knowledge needed to understand two pressing
problems on the current frontiers of upper atmospheric research,
viz., the possible role of the stratosphere and the mesosphere
in the mysterous sun-weather/chimate relationships, and
understanding the influence of dynamical processes on the upper
atmospheric photochemistry A detailed study will be undertaken
of the various sources and sinks of energy in the upper atmosphere
propetly taking into account several new relevant developments
n the trace species chemistry. The improved model of the upper
atmospheric energetics will then be used to investigate the nature
of the changes in the upper atmospheric thermal structure,
stabiity, and infrared feedbacks induced by solar EUV and
corpuscular variabiliies and by magnetospheric activibes The

198-30-03
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effect of variable mass transport and fluctuating temperature on
the concentrations of photochemically important trace species
will be studied

Life Sciences

W78.70423 199.51-04
Jet Propulsion Lab, Calif Inst. of Tech, Pasadena
ADVANCED TELEOPERATOR TECHNOLOGY DEVELOP-
MENT
A K Bejczy 213-354-3124

The objectives of this plan are 1o develop techmcal information
gbout remotely manned systems (RMS)} and teleoperators so
that shutile based orbrtal space missions requinng the use of
sueh systems can be planned and.implemented with the required
relabelity perfarmance, and economy Specrfic objectives are to
identify requirements, develop conceptual designs and bread-
boards, and determiné the machine’s and man’s complementary
roles in the operation of RMS and teleoperators including fime
delay requirements with emphasis on supervisory control. The
approach 15 throuigh experimental studies identifying the scientific
and aperational mission requirements and by developing the
resultant necessary RMS and teleoperator functions From the
mphed capabiity requirements for man and machine, the
necessary technolagy developments for teleoperator systems and
subsystems 15 denved Requwed developments are defined and
implemented expenmentally using breadboard set-ups The
experimental studies will give msight into the functions to be
performed by man or machine or both for remate explorations
and operators Function allocations will be made between man
and machine for various communication tme delay requirements,
s0 that optimum system performance can be achieved and
cntical technology development requirements can be identfied.
New eoncepts of telgaperator systems and subsystems will be
developed and breadboard when appropriate and related feasibility
studies will be conducted Man-machine system performance
evaluations will be conducted and performance cntera will be
established Emphasis is given to the concept of shuttie based
flight expenments to give the work focus The specific tasks are
described in the attached NASA Forms T-41: remote manipulator
system control and development; and audio-vocal man-machine
mterface The tasks are aimed at developing technology advancing
teleoperators toward semi-autonomous operations

OFFICE OF TRACKING AND
DATA ACQUISITION

Supporting Research and Technology

W78-70424
Goddard Space Fhight Center, Greenbelt, Md
DISTRIBUTED COMPUTATIONAL RESEARCH FACILITY
K. K Tasaki 301-982-5076

The primary objective of this RTOP is to demonstrate the
apphecabiities of minicomputers, microprocessors and other
small-scale processors to solving of vanous classes of fhight
dynamics problems These classes of problemé range from
spacecraft ephemeris generation at user sne/s/wnh specific
accuracy and timing requirements to real-time and non-real time
operatronal support for future missions Most of these problems
are currently solved by using large-scale computers {re, '|BM
360/95 and 75} and rather generahzed software systems {ie,
Goddard Trajectory Petermnation System)- Under this RTOP,
an attempt will be made to physically distribute some of these
computing functions to user and support organization sites (je..
expernmenters, tracking stations, operations control centers,
general users), using minicomputers. which are avalable at such
sites, and microprocessors which are commercially avalable at
low costs In addition, the feasibiity of providing operational
support using only minicomputers and auxitary processors will
be demonstrated. The approach involves the development of a
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distnbuted computational research facility with which the feasibility
of achieving the two objectives can:be demonstrated Using the
existing processors [an IMP-16 microprocessor and a PDP 11/70
mintcomputer) as a basis, this research faclity will be devel-
oped with one additional minicomputer and a mumber of
microprocessors {up to fivel Configuning these processors in an
optimal manner, the new algorithms and new techniques
developed under an on-going RTOP. Atttude-Qrbit Analysis
(RTOP 310-10-26), as well as currently available specifications
which have been implemented on large-scale computers, will be
implermented 1o demonstrate the applicabldity of these smaller
procCessors
W78-70425 310-10-22
Goddard -Space Flight Center, Greenbelt, Md

MISSION SUPPORT COMPUTING SYSTEMS AND TECHNI-
QUES.

D. 8. Woolston 301-982-5571

{310-10-26}

The objective of this RTOP 1s to ensure the avallability of
computing systems and techmques to meet the operational mission
support requirements of faorthcoming spacecraft missions Orbit
determination and propagation are major areas of emphasis
Ongomg studies include: the development and enhancement of
efficrent mission analysis tools for long rangé mission planning;
development of techmiques for on-board orbit estimation for
autonomous navigation systems; the modelng and analysis of
TDRS and GPS relay sateliite systerns as data sources for orbit
estimation: and the definition of flight maneuver support
requirements of shuttle payloads
W78B-70426 310-10-23
Goddard Space Fhght Center. Greenbelt, Md.

SOFTWARE ENGINEERING FOR FLIGHT MECHANICS
F. E McGarry 301-982-5048
{310-10-22; 310-10-26)

The major objective of this work is the development of
software development methedologies in the flight mechanics area
which will significantly reduce costs and enhance software quality
and reliabiity Many suggestions have ‘been recently offered by
computer scientists in the areas of software management,
implementation and evaluation [e.g. chief programmer teams,
structured design and coding, ugher order languages, etc). It 1s
generally recognized that the most effective software engineer-
ng techniques selecied for use in operational systems will depend
on the operating environment and charactenstics of the problems
to be solved le.g. onboard processing, near real-time operations,
control computations, etc) This work will therefore address the
problem of evaluating software development methodologies in
the followmg areas {1} real-ime on-board processing for
attrtude/orbit determination and control; (2} graphics aided
near-real-ttme mini-computer processing of telemetry, tracking,
and 1mage data for navigation. and (3) batch processing The
approach will be to establish a software development laboratory
n which software engineering methods can be tested in a realistic
environment The laboratory will consist of a government furnished
mmnicomputer facility supported by structured design and
implementation software {e g . structured FORTRAMN precompilers
and other hugher-order language processors) which will be used
to implement applications software In the above cited areas
Based on cnteria such as cost in man-hours, maintainabilty,
reliability, minimum debugging time, and operational simphcity.
vanous approaches to software development will be evaluated
The ultmate aobjective of this project will be the development
of a methodology which will' result in a higher quahty software
at a reduction in cost of between 30% to 50%

W78-70427

Goddard Space Flight Center, Greenbelt, Md,
ATTITUDE - ORBIT ANALYSIS

E J Lefferts 301-982-5508

(310-10-22}

The objectives of this 'RTOP are to ncrease the efficiency
and decrease the resources needed to meet the requirements
for spacecraft missions by [1} the use of new data types and
their onboard processing 1o-decrease the quantity and usage of
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tracking and telemetry data for attitude and orbit determination
and control, {2} the provision of generalized and flexible computing
systems utilzing enboard and small ground computers to increase
the speed of information flow to be used and to reduce the
demand upon the central computer facility, and (3) by providing
standardized sensor combinations, telemetry nterfaces and
computattonal algorithms suitable to meet the demands of
changing computer environment to effect a reduction m the
attitude and orbit determination software development cost The
approach involves the development of computational software
to permit the analysis and evaluation of coupled attitude-orbit-
landmark registration progess Such studies were started with
simple attitude models Extension to the use of wheel speed
data and later to the use of gyro and star camera data will be
made. The generation of efficient rehable algonthms suitable for
minicomputer and onboard implementation of autonomous attitude
and orbit determination and control will be continued Attitude
determination algonthms for onboard processing have been sized
and timed for the MASA Standard Spacecraft Computer {NSSC)
Extensions of the orbit processing to the consideration of GPS
data will be made Simulations of enboard processors with their
fixed point arithmetical computations will enable the evaluation
of developed algonthms and their software implementation

VW78-70428

Goddard Space Fhght Center, Greenbelt, Md
PRECISION TIME AND FREQUENCY SOURCES
Victor 5. Renhardt 301-982-5946

(644-03-15)

The objective of this RTOP 1s to develop improved frequency
and time standards with a frequency stability of 10 to the minus
15 power at 10 to the 4th power s and with a frequency
accuracy of 10 to the mnus 14 power, to ad in the transfer of
existing hydrogen maser technology to provide a contractor source
of operational hydrogen masers, and to develop improved
frequency and time distnbution systems for meeting cnitical NASA
apphications, such as, optical and microwave range and range
rate tracking, very long baseline interferometry. and the Space-
lab Apphications Facility Task A involves operational hydrogen
maser standards and will make it necessary to finish instrumenta-
tion for the Frequency Standard and Test Facdity, evaluate
performance of NX and NR hydrogen masers, and construct
NRX masers with hybnd cavity and Teflon film storage bulb
Task B involves calibratton standards This work includes an
accuracy evaluation of concertina maser, construction of zero
wall shift maser. and contructton of mercury 1on frequency
standard Task Cnvolves time and frequency distnbution systems
It includes work needed to evaluate the performance of present
distribution systems, identify weak elements and improved
systems.

310-10-42

W78-70429

Goddard Space Flight Center, Greenbelt, Md.
ADVANCED LASER RANGING SYSTEMS DEVELOFPMENT
T 8§ Johnson 301-982-5538

{161-02-01, 506-20-33}

The objective is the development, field test, evaluation and
intercomparison of advanced prototype laser ranging systems to
meet the requirements for econemy, reliability and accuracy for
these systems in the operational laser tracking network The
concepts of very low level signal detection systems using low
power, hugh repetition rate short pulse lasers already demonstrated
under this RTOP, a rehable low cost laser based on a space
qualifiable laser being developed under QAST RTOP 506-20-33
and range timing subsystems under QA RTOP 161-02-01 will
be combined to produce a systern operating at low radiated
energy levels and will offer relhablity as well as low operating
cost when deployed in the laser tracking network

310-10-43

W78-70430
Jet Propulsion Lab, Cabf, Inst of Tech, Pasadena
NAVIGATION ACCURACY ANALYSIS
D. W. Trask 213-354-4878
{310-10-61: 310-30-69)

DS tracking system uncertainttes limit spacecraft navigation
capability. The current tmit is about 100 km at Mars A ten-fold

310-10-60

QFFICE OF TRACKING AND DATA ACQUISITION

ncrease in required radio metric acouracy is anticipated for future
outer planet missions Hence, it is important to determine imiting
uncertainties and possible improvements The effects of the
transmisston media and uncertainties in platform parameters such
as DSS locatiens, UT1, and polar motion, represent limitations
for future missions. especially those to the outer planets. Metheds
of removing these hmitations either by calibration or by utiization
of less sengitiva data will be developed and analyzed Calibration
techniques include the use of the S- and X-band dual frequency
systemn for the charged particle component of the transmission
media and the water vapor radiometer for the wet component
of the troposphere A VLBI systern 1s being developed to reduce
the uncertainties of the platform parameters Also, data types
are being developed which are less sensitve to the above
himitations They include the use of twa stations te obtamn
differential VLBI data to measure the spacecraft position with
respect to an extragalactic radio source and the use of a single
station to track one spacecraft with respect to a second Tins
RTOF also develops tracking techmiques to overcome other
limitations such as those arising from the trajectory or spacecraft
characteristics Examples include multistation tracking where the
differencing of simultaneous range from widely separated DSS
is used to overcome the degradation of single station data for
low declination spacecraft, and the differencing simultaneous
Doppler 15 used to overcome unmodeled spacecraft forces Also
this RTOP prowides for the analysis of navigation measurement
needs in the 19B0-1990 time frame. The value of advanced
radiometsic data types 1s to be established in terms of navigauonal
perfiormance Planning of advanced systems will be supported
Economical ways of momtonng the spacecraft positton during
cruise are betng analyzed, instantanaous angle measurement based
only on transmissions from the spacecraft, 1s one such technique

W78-70431

Jet Propulsion Lab. Calif Inst of Tech, Pasadena
RADIO METRIC INSTRUMENTATION DEVELOPMENT

R L. Sydnor 213-354-2763

{210-10-60: 310-20-65, 310-30-69)

The objective of this RTOP is to develop and demonstrate
high qualty instrumentation and efficient technigues for DSN
radio metric data acquisition to suppont flight project navigation
needs over the next decade for outer planet satellite, orbiter,
and entry probe mussions Specific requirtements are determined
by RTOP 310-10-60 and include the following (1) accurate
frequency and time standards for. differenced range and Doppler
measurements, (2) VLB! instrumentation systems for interstation
time synchronization and station location measurements, (3)
improved group and phase delay stabihities and related tracking
station equipment calibrations for accurate range, Doppler and
VLBl measurements, {4} troposphere and iohosphere delay
cahbrations of radio metric data, and {5} nstrumentation for
flight project radio science support including preciston occultation
and relatvity measurements Specific nstrumentation and
techmiques under development include: {1} hydrogen masers,
nanosecond clocks and performance momtoring and control
equipment, {2} a VLBl instrument for interstation ttme snchroniza-
tion to 10 nanoseconds. and UT1/pole motion and station location
measurements to 50 cm; {3) precision phase calbration of
equipment to 1 nsec: {4) development of the water vapor
radiometer technique as a means of measurement of the
troposphere defay down to 2-3 cm, {5} studies of radio metnc
methods to improve Doppler to 10 ¢m over 10 hours and range
10 30 o for use mn relativity verification experiments, {6) improved
frequency standards for future mission and science requirements
at the 10E-17 level, {7) high-speed design for accurate reduction
of VLBI data in near real-time, and {8) development of advanced
ranging and other metnc data types to meet future requirements
A systems approach 15 bemng used in these developments to
assure that balanced error contributions result and that efficient
jow life-cycte cost design approaches are utilized

310-10-61

W78-70432

Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
X-BAND UPLINK DEVELOPMENT

R L Lew 213-354-5692

{310-20-66, 310-30-68, 310-30-68)

310-10-64
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This RTOP developed an X-band radar capability to obtain
operational experience at an X-band frequency. to prepare for
an X-band uphnk for flight project support and to obtain planetary
data to assist in future flight project mission planning and design,
A system gan of up 10 7 dB over S-band radar is achisved on
- targets without a dense atmosphere, thus, better expenments
can be conducted and information obtained on the nngs of Saturn,

Mercury, Mars, Jovian Moons, and asteroids The operationalt

expenence gained using the radar as a test bed (RTOP 69} has
proved that (1) 400 KW 15 obtainable at X-band in one
waveguide, {(2) the klystron and klystron protective cwcuitry 15
more critical at X-band, and a redesign of the present circuitry
15 mandatory, and {3) automatic self test, contro! and monitor
are necessary for rehable operation of an X-band uphnk. The
objective in FY 78 is to improve the rehability and operability
of the X-band uplink and to demonstrate this by supporting
radar experiments on Jupiter, Mars and Saturn The buffer amphfier
will be redesigned and rebuilt to relieve the congestion of the
high density packaging. to incorporate the automatic self-test of
the high speed RF and arc protection circuits, and to improve
its reliability. The test circuit will be used te verfy, on a daily
basis, that the arc detectors and reflected power protective circuits
are operating within the required 10 microsecs In addition,
engineening labor shall be provided to participate in the k-
rehability, hi-power transmitter improvement project in 311-03
and 312-03 The task will be to {1) analyze past transmitter
and klystron fallures, (2) analyze existing protective cicuits, and
{3) develop a relable protective circuit design Staring in FY
79, utihang the data obtained from the transmitter rehability
improvement praject, the 7 2 GHz uplink system will be developed
This shallinclude the transmitter, microwave, recewver, and coolant
subsystems
W78-70433 310-20-27
Goddard Space Flhight Center. Greenbelt, Md
NETWORK TIMING AND SYNCHRONIZATION TECHNOL-
0GY
A R Chi 301-882-2502

The objectives of this research are to study and develop
technrques far time synchronization, to coordinate time determina-
tion methods and dissemination formats to meet NASA needs
and network requirernents, and to conduct theoretical investiga-
tions and experimental tests for network applcations The
approach 1s the development of a wordwide time synchronization
system through which time can be disserminated to the network
users A time word which is transmitted from a ground control
station wvia the Tracking and Data Relay Satellite System (TORSS)
15 used to transfer all time wnits 1n a self contained manner to
resolve ambiguites from day of year to nanoseconds, the system
resolution The two-way time transfer techrugque, which was
developed under a jointly sponsored program by NASA and the
Federal Awviation Administration (FAA}, is used to measure the
propagation path delay. The reference clock from which time is
coded as a data word for transmussion via a satellite could be
monitored and synchronized to the primary clock-of the National
Bureau of Standards {NBS) at Boulder, Colorado The use of a
standard time scale {e g. UTC-NBS) would remove the need for
post-ttme corrections duning data processing
W78-70434 310-20-28
Goddard Space Fhght Center, Greenbelt, Md
STUDY OF CONCATENATED CODES
John Rende 301-982-4677

The stuchies will be directed in the following aspects of error
correcting decoding (1) Smce the Viterbi decoding algonthm s
being used frequently foer GSFC pregrams, this decoding scheme
will be studied. Different communications channels will be
subjected to varfous error patterns as these channels operate 1in
conjunction with a Vitertn decoder Having a prior knowledge of
the data being communicated, the output of the Viterbi decoder
will be observed for particular characteristics that may or may
not correlate with given error patterns into the channels used
It is expected 10 perform these tests by means of computer
simulations. {2} At the present time a.concatenation scheme 1s
being proposed for sophisticated error cerrection when needed
This scheme requires a: Viterbi decoder for the ‘mner” encoder
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and a Reed-Solomon burst decoder for the “outer” decoder. There
1s ample reason to believe that an inner generalized BCH decoder
with a simple burst error corrector employed for the outer decoder
can perform equally well i a concatenation arrangement. The
latter arrangement will be fabricated and tested for performance
data and compared with data avalable on the Viterbn - R.S
contatenation scheme.
W78-70435 310-20-29
Goddard Space Fhght Center, Greenbelt, Md
WIDEBAND DATA TRANSMISSION AND SWITCHING FOR
THE 1980°S
T. W. McDonald 301-982-6130

The objective of this RTOP is“the development of wideband
data matrix switches and transmssion hnes for the STDM of
the 1980s A substanti3! wncrease in spacecraft data rates is
expected: data rates which the network 1s not now equipped to
adequately handle An example of this deficiency 1s the necessity
of hardwiring with triaxial cable the MFR wvideo output for support
of LANDSAT Here the support requirement 15 15 Mbits/s Future
requirements could equal or even exceed 300 Mbits/s. Other
examples of projects using high data rates aré: SEASAT, Earth
Observatron Satelite (EOS) and TDRS. Current electronic data
switching on the network 1s Imited to 20 MHz bandwidth at
best Some matrnices are hmited to approximately 5 MHz
bandwidth Fiber optics and integrated dptics are viewed as a
method of providing wideband data transmission and swatching
capability In partrcular, feasibility and techniques of wtilizing fiber
optics for transmission, and integrated optics far switching of
wideband data will be investigated Prnmary emphasis of this
RTOP will be in the area of swatching data utilizng integrated
optical circuits {I0C's). Major emphasts will also be expended
on investigating the utilization of fiber optic cable as transmission
Iines to route the data between the vanious ground station data
eqmpment systerns.
W78-70436 310-20-31
Goddard Space Flight Center, Greenbelt, Md
A GROUND ANTENNA FOR WIDEBAND DATA TRANSMIS:
SION SYSTEMS
Richard F. Schmidt 301-982-4920

Future advanced spacecraft systems will transmit data to
the ground at rates much higher than current NASA STDN
operational capabihttes. Launch support for Space Shuttie and
orbital support for LANDSAT-D will require high data rate digital
signal systems with low bit error rates Existing NASA ground
stations are not presently equipped for such requirements. Future
wideband {approximately 1 GHz) systems for LANDSAT-D and
Space Shuttle require the uwse of frequencies at which the
necessary bandwidths can be allocated High data rate systems
require highly efficient ground antenna systems. Emphasis on
overall system efficiency 15 essential for economically feasible
future ground stations In thus RTOP, particular attention 1s devoted
to techniques and components which yield high efficiency antenna
systems, feed systems and low nowse preampbfiers. In addition,
dichroic subreflector techniques permittng simultanecus and
efficient operation of an antenna at different frequencies without
degradation of overall performance or flexibility will be refined
Analytical procedures and design tools will be further developed
to suppert the specific requirements of these advanced antenna
systems and the general antenna-development program

W78-70437
Goddard Space Flight Center, Greenbelt, Md
PRECISION COMPUTER CONTROL OF GODDARD NET-
WORK TRACKING SYSTEMS
A J. Rohnski 301-882-4977

The objective of tins ATOP is the development of a precision
computer control which will enable the Goddard satellite tracking
systems to mest critical NASA applications such as antenna
tracking as Ku-band and angle pointing of faser beams for preciston
ranging Currently, Sateliite Tracking and Data Acquisition Network
(STDN) antennas are operating at 5-Band with an angular accuracy
of 09 mrad RMS In the future, the STDN antennas will operate
at Ku-band with a required tracking accuracy of 0 2 mrad RMS.
The dymarnic laser ranging system requires accurate beam pointing
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to munimize range instabiity due to differences in transmitter
pointing angles over the duration of the pass The present Mobile
Laser Ranging System {(MOBLAS} achieves laser ranging accuracy
of 77 ¢m RSS Near future requirernents call for a range accuracy
of 5 cm and for earthquake hazards estimatson, precision surveying,
plate tectonics and orbital determunation applications, a 1 cm
range accuracy s highly desirable Furthermore, hink downtime
must be mmmimized to reduce operational cests and loss of
data The computer control system will enable operators to quickly
align, calibrate and check-out the tracking system prior to mission
support To meet these objectives it 1s proposed that a computer
control system be developed with computer algonthms incorpora-
ting Kalman estimators and microprocessars in the control loop

W78-70438
Goddard Space Flight Center, Greenbelt, Md
GSTDN SYSTEM OPTIMIZATION
Hal Theiss 301-982-2528

Significant changes mn the role of the Ground Network
{GSTDN) are anticipated in the post TDRSS era Support
requirements will be confined prmarnly to missions with
geosynchranous and highly eltiptical orbits Such support usually
consists of handhing relatively low (less than 50 Kb/s) data
rates In addion te radical changes m GSTDN support require-
ments, profound changes have occurred and are occurrnng i
the electronics ndustry The appearance of low cost, highly rehable,
modular equipment makes feasible a new approach to achieving
effective and economic site maintenance and operation Full
utihzation of this new technalogy 18 of extreme importance to
T&DA in the light of ever increasing site manming costs Projected
figures for the 1980 network indicate that these costs will exceed
$1M per posiion per year! This RTOP will nvestigate two
candidate areas with the goal of achieving optimum efficiency
and economy in the 1982-90 time periad (1) Site Cperations
which will require elimenation of operator positions and reduction
in skill level requirements by utiizaton of computer awded
operations, remote control, and unattended {dedicated) equipment
(2} Corrective Mamtenance which will require hardware design
with adequate redundancy to permit ‘on-call’” maintenance (with
uninterrupted support capability}) These areas will be investigated
from -two aspects and this RTOP will be partitioned accordingly,
part 1 will be new {dedicated) equipment for Specialized
Applications, ie, Dedicated (unattended) antennas and systems
for Geosynchronous Support, and part 2 will be modification/
reconfiguration of existing systems

310-20-47

W78-70439
Goddard Space Fhght Center, Gresnbelt, Md
STDN SIGNAL STUDY
George C Kronmiller, Jr 301-982-5068
The objective of thus program is to develop an alternate
telecommunications system design for the Spaceflight Tracking
and Data Network (STDN} The program will consider the current
signal design and present state of the art signal design techniques
to determine an improved system design for the STDON The
first phase of the program will be a basic study to evaluate
signal design techniques and develop feasible alternatives, with
both technical and cost considerations, from which an optimum
new system design can be selected The final phase of the
program wiil develop prototype hardware for further system
evaulation and test

310-20-48

W78-70440
Jet Propulsion Lab., Calif Inst of Tech, Pasadena
ANTENNA SYSTEMS DEVELOPMENT
R. Levy 213-354-3872
{310-10-61; 310-20-66, 310-30-68, 310-30-73)
This RTOP develops the technology for increasing the
communication capabilities of the DSN ground based antennas
as part of optimizing the overall fight-ground communications
link for planned NASA missions to the cuter planets Coramurica-
tions capability is measured by the antenna figure of merit which
is defined as the ratio of gain 10 system noise temperature,
usable operational frequencies; and enwvironmental hmits of
operation The technology developed provides communication
options for spacecraft planning in both the telemetry and radio
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metric data types Megabt data rates and higher frequencies
require improved reflector surfaces and antenna poiting
techmiques The VLBl nawigation techmques mmpose additional
requirements on structural stability and pointing For VLBI, the
antenna must be pomnted bhind without reference to the received
signal dirgction The steadily ingreasing costs for new construc-
tion and modification of antenna structures 15 a major influence
in the development of low cost technology te meet the evolving
needs of the DSN Fhght-ground tradeoff studies are used to
balance the needs between communication hnk requirements,
spacecraft parameters and DSN related capabihties Qverall
increased performance and economy 10 supporfing spacecraft
communication requirements, based on these tradeoff studies,
are the key objectives of this program Advances in ground antenna
performance are sought i the areas of microwave technigues:
and 1 antenna structural, mechanical and pointing systems
Emphasis 1n the microwave area 1s ofi the study of duval
frequency techniques at X- and K-Band, and on the development
of effective aiternates to the present reflex feeds, such as
concentne dual frequency feeds, for combinations of S-, X- and
K-Bands Advanced analytical techmiques are used to extend the
scope of structural design for development of antenna configura-
tions which have improved performance and lower cost A 4 to
5 dB improvement n antenna figure of ment through operation
at K-Band frequencies and reduced noise, achieved by a
succession of improvements 1n each antenna and microwave
element, 15 a long term goal
W78-70441 310-20-66
Jet Propulsion Lab, Calf Inst of Tech, Pasadena

RADIO SYSTEMS DEVELOPMENT

W H. Higa 213-354-4240

{310-10-81, 310-20-65)

The objective 15 to 1mprove the spacecraft-to-ground radio
system elements of the communications link  order to meet
future navigation and high data rate telecommunications
requirements of the planetary exploration program Future missions
to the outer planets will require sensitive, radio freguency
interference (RFl) resistant. and stable, lugher frequency receivers
and wideband radio communication for high rate video, telemetry.
navigation, and radio science data They will also require calibration
and models of the propagation maditm of the DSN ground
radio parameters for efficient hnk design The ever increasing
usage of the microwave spectrum by the international community
has also made it necessary to characterize and to momtor the
man-made microwave environment (RFI} at the DSN sites so
that corrective strategies may be develeped The natural
microwave environment due to the atmosphere also needs to
be monitored and understood. X-band radiometry has provided
the weather dependent data for the past two years and probability
density functions have been denved Similar measurements for
K-band will be mtiated The K-band radiometer development
which was initiated in FY75 can be completed and the eguipment
installed at DSS 13 so that data collection can commence An
advanced X-band TWM will be tested in a 45 K CCR Future
requirements may make it necessary to operate the new TWM
at 3 K, a CCR capable of providing the lower temperature has
been developed and is now being tested In addition, parameteric
upconverters are being investigated for use m multifrequency,
wideband, ultra low noise amphfiers at S-, X-, and K bands,
which use a single TWM at K-band Separate upconverters are
provided for each band Upward of 300 MHz bandwidth can be
obtained; this wide bandwtdth capability will be particularly useful
for DSN RF] and VLBI mvestigations
W78-70442 310-20-67
Jet Propulsion Lab, Calif Inst of Tech. Pasadena
DIGITAL SYSTEMS DEVELOPMENT
R A Winkelstein 213-354-3843
{310-10-61. 310-10-66: 310-30-63})

The objective of this RTQP 1s to develop data handling systems
which permit effective communmications between earth and
spacecraft for mission types of the next decade Spegcific objectives
include the development of digital recewer technology for rapid
reconftguration and increased telernetry data rate reception,
methods for the improved use of the spacecraft-ground
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telecommunications hink, and means for detection and early
warning of radio frequency interference {RFI} signals which might
disrupt reception of spacecraft telemetry. A further objective is
to improve high rate telemetry reception during the overtap time
when a spacecraft signal 18 being received by antennas at two
different DSN complexes. Development of digital recewer
technology consists of digitizing the received signal at the receiver
intermediate frequency of 10 MHz and thereafter using digital
phase locked loop techmigues for camer tracking. In addition,
telemetry digital demodulation methods will be developed for
data rates in the 5 megabit per second range To improve utilization
of the spacecrafi-ground commumcations hnk. special coding
studies and analyses are bemng carried out in order to minimize
the effect of radio frequency interference on the channel Modeling
studies are also being conducted to predict effects of weather
on X-band system performance. For RFI detection, development
15 underway of a muluchannel spectrum analyzer with an
ultimate capability of T0E6 frequency points at a bandwidth of
300 MHz Improvement in telemetry reception during an overdap
wiewing peniod of stations in two DSN complexes will be carned
out by developing special hardware to combine the recorded
telemetry received by these stations so as to obtain an overall
improvement of the signal-to-noise ratio Since this recombination
would take place after the overseas recordings are transported
to JPL, the system is called non-real time arraying

W78-70443

Jet Propulsion Lab, Calif Inst of Tech, Pasadena
STATION AND NETWORK MONITOR & CONTBOL TECH-
NOLOGY DEVELOPMENT

R M Gosline 213-354-4942 .

{310-20-67: 310-30-69. 810-40-72, 810-40-73}

This RTOP 15 developing techniques for unattended tracking
station operations The objective 1s to obtain the data needed
to determine how unattended station cperations can increase
network productivity and decrease network Iife-cycle costs The
approach is the development of DSS 13 as a remote-controlled
unattended station Information obtained from the development
itself and from subsequent usae of the station will form a data
base to be used wn RTOP 310-40-73 to predict life cycle costs
of automation and to study the feasibility of implementing an
automated network. A number of demonstravons wall bhe
conducted to study the applicability of unattended operations to
the various types of actwities supported by the DSN. In
particular, during the DSS 12 down time for S-X conversion,
DSS 13 will be used in an unattended mode to supplement
flight project tracking and to accumulate data about the reliability
and capability of unattended spacecraft tracking. Because
substantial progress has already been made in the autormation
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of command and telemetry processing, the emphasis here is on:

the AF and electro-mechanical subsystems.

W78-70444

Jet Propulston Lab, Calf Inst of Tech, Pasadena
TRACKING STATION SYSTEMS TECHNOLOGY
R R Green 213-354-3015

{310-20-65, 310-30-58; 310-40-72)

The objectives of this RTOP are to develop, demonstrate
and evaluate new tracking station capabilities and new network
technology for reliable, cost-effective and productive support of
deep space mussions A key faciity used for demonstrating new
capabilsties and concepts 15 the planetary radar system opera-
ting at both 8- and X-band frequencies This radar test bed will
be upgraded and used to test and wvenfy the specifications of
the frequency and time distnbution assembly and the reliability
of the X-band high power transmitter which 1s under development
in RTOP 64. In addition, data obtained from use of the
planetary radar system provide essential informatien about the
surface properties and ephemerides of the planets, their moons
and rings and other interplanetary objects of interest The frequency
and time distnbution assembly 15 being developed to obviate
the need for expensive hydrogen maser standards at every station
n a complex A major goal of this RTOP is the development
and demonstration of the Bent Pipe concept wherein the raw
telemetry signals and noise from spacecraft, amplified by DSN
recevers. are sent wia wideband satellite links to a central

310-30-69
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processing facility. Use of the bent pipe technigues will reduce
the expense of operating and maintaining processing equipment
at overseas complexes In later years the bent pipe demonstration
will be expanded to mnclude radic metne data processing This
RTOP will also provide microwave and radio frequency subsys-
tems for the radio frequency interference (RFI} monitoning and
alarming system Real-time data processing elements are being
developed to handle the extra data resulting from three-station
radar interferometry and may be applicable to such projects as
RFl and VOIR
W78.70445 310-40-26
Goddard Space Fhght Center, Greenbelt, Md.
EVOLUTION OF OPERATIONS SUPFORT COMPUTING
INTO THE 1980°'S (DEMOS)
R L Larsen 301-982-2777

RTOP 310-40-26 consists of three task areas which shall
be addressed separately in subsequent paragraphs All three tasks
are directly related to the development of 2 unified systems
approach to direct the evolution of OSCD support systems. The
first task area addresses the development of requirements for
future OSCD support systems, and is a task begun in FY-77
which 15 to be completed in FY-78. using primarily civil service
persanngl The second task area is in response to the increasing
need for intercomputer communecation experienced within NASA
in recent years This task’s objective 15 to.provide a comparative
analysis of alternative schemes for intercomputer communtcation
and 1 being performed under contract to the Unwersity of
Maryland The third task area is new for FY-78 and 1s proposed
as a result of the requirements analysis and technology survey
performed in FY-77. This task will investigate the feasibility of
constructing a uniform operational system architecture which
transcends individual machine boundaries and can form the
foundation for the long term evolution of OSCD systems This
task will be performed under contract to Computer Sciences
Carporauon,

W7B-70446

Goddard Space Flight Center, Greenbelt, Md
AUTOMATIC DATA HANDLING )

J € Rodgers 301-982-4189

{160-22-36}

Improvements to meet the large increases m Support
requirements demanded by NASA’s future space programs
specifically include a higher level of automation for Goddard
Space Flight Center (GSFC) facalities resulting in increased data
and information exchanges between the various GSFC facilities
This RTOP shall study methods of handling data and information
and shall result in the design and development of a prototype
Integrated Telecommunications Distnbution System providing
commumcations network between the operational M and BOD
computer systems The Integrated Telecommunications Distribu-
tion System will interconnect existing M and DOD computer
systems and will permit any computer on the telecommumca-
tions network 1o commumeate with any other computer on the
network, provide resource sharing of data sets. programs. and
peripherals, and provide a standard telecommunications method

310-40-36

W78-70447
Goddard Space Flight Center, Greenbelt, Md
IMAGE PROCESSING FACILITY PERFORMANCE EVALUA-
TION AND .IMPROVEMENT
B, Peavey 301-982-4995

This RTOP supports the development of digital rimage
processing techniques for sensors such as Multispectral Scanner
{MMSS) and Thematic Mapper (TM}, system performance evaluation
metheds, and an archival data storage systemn. In the area of
image processing techniques. very accurate radiometric interpola-
tion methods (eg. 6 x 6 cubic function) are investigated as to
their attendant degradation and impact on system throughput.
In addition, Ground Control Point {GCP} identfication and
registration methods are evaluated, or developed for the purpose
of achieving a geodetic registration accuracy of less than
20 meters. Implementation feasibility of system performance
measurement methods {e g modulation transfer function) on the
previously developed Image. Display and HRecording Systam

310-40-39



{IDARS}) 15 studied 10 terms of software and hardware resource
requirements. Promising high density laser-disc recording systems
which can store 10 to the 14th power - 10 1o the 15th power
bits of data are to be studied with respect to operatignal
environment, online operation with image processing systems,
and implementation cost, These will be systems which were
previcusly surveyed as te their potential apphcability and
technological feasibility.

W78-70448
Goddard Space Flight Center, Greenbelt, Md
POCCNET: PAYLOAD. OPERATIONS CONTROL CENTER
COMPUTATIONAL SYSTEM OF THE 198808
R DesJardins 301-982-4168

The goal of this RTOP s to develop a control center
computational systems organization (hardware/software) for GSFC
for the 1980s, chiistened POCCNET (Payload Operations Control
Center Networkl, embadying the following features: (1) robust,
fail-soft hardware/software design. {2} high visibilty of systems
implementation status and operational state, {3) wirtualization of
computational system functrons {subsystems functional independ-
ence). (4) flexibiity and ease of reconfiguration., (5) simphfied
integration and test of applications systems, (6) reduced
development time and cost. (7} special attention to human
interfaces and to software engineening, and (8)Common Software
Modules and supperting services for the Multumission Modular
Spacecraft (MMS) and other standard envelopes of require-
ments The effort 15 dwvided inte four elements which are spread
over five years {1975-1979} and includes (1) identifying probable
computational requirements on GSFC POCCs in the 1980s, (2)
identifying apphcable advanced technologies and develop specifi-
cations, {3) identifying applicable software engineenng methodolo-
gies, and {4} designing POCCNET subsystems in both the systems
and applications areas

310-40-40

W78-70448
Goddard Space Flight Center, Greenbelt, Md.
COMPUTER USAGE TECHNIQUES
P B Schneck 301-982-6251

The objective is to configure a prototype {which may be
converted 10 production use) mimicomputer/array processor to
determine the increased cost/effectiveness of such a configuration
A prototype system consisting of minicomputer, array processor,
and supperting peripherals has been ordered They will be
configured to permit use of the array processor as a large capacity
anthmetic processor Representative test progeams will be coded
and benchmarked on the systemn to determine the speed and
costf effectiveness of this approach compared with using a
conventional system

310-40-51

W78-70450
Goddard Space Firght Center, Greenbelt, Md
IMPACT OF SPACECRAFT TIMING SYSTEMS ON DATA
PROCESSING
G A Smith 301-982-8370

Timing accuracy requirements for satellite expenment data
have increased significantly over the past decade Methods of
mmproving or mantainimg time accuracy at [ower cost and higher
efficcency have become essentizl The total timing system, from
onboard time reference and electronics to ground time correctton,
correlation, and tagging or time venfication, for each spacecraft
will be studied to identify hmitations, areas where improvement
15 possible, and tradeoffs within the total system where savings
In processing time or cost can occur. Because of similanttes in
spacecraft systems, a study of a few classes of tming accuracy
designs and processes will be sufficient to identify most significant
improvement possibilites Cost savings by reduction of prograrming
effort, computer me usage, and analyst’s effort and improvement
in the accuracy of a timing system will result A presentation
will be given-and a final report will be written to provide results
of the study.

310-40-42

W78-70451

Jet Propulsion Lab, Calf. Inst of Tech, Pasadena
NETWORK CONTROL AND DATA PROCESSING DEVELOP-
MENT

310-40-72

OFFICE OF SPACE FLIGHT

R C Tausworthe 213-354-2773
{310-30-68, 310-30-69)

The objective of this RTOP is to develop the technigues
necessary for the efficient and cost-effective application of
computational resources to the jobs of the DSN Software-
Hardware design methods being in this RTOP will improve
management control of systems development by facilitating the
top-down hierarchical expansion from functional requirements to
detalled software and hardware design The Advanced Systems
segment of the BSN Programmmg Systems work utilizes
pathfinder projects such as the machine independent design of
the MBASIC language processor to generalize a software
methodology appropriate to DSN needs This methodology n
turn contnbuted te standard practices, standard languages, etc,
for DSN impleéementation to improve the owverall productivity of
the DSN Mathematical analyses are applied to several specific
areas of data system as relevant to techmques for RFI identifica-
tion superfast generation of pseudorandom numbers for
simulation, spectrum surveillance algonthms, signal detection and
estimation techniques, hardware element utilization, complextty
of structured and non-structured programs, inherent complexity
of data manipulation programs, and theory of very large data
design Maintenance of logical hardware in the network environ-
ment represents a sizeable cost item for the DSN This cost 1s
beng attacked through the development of a standard set of
lagical buitding blocks, the Control and Computational Maodules,
which will be used for the fabncation of a vanety of digital
systems, from a dediceted signal processor to a multipurpose
digital controller The automation development experiments ‘led
by RTOPs 310-30-68 and -69 are supported in part by computer
technology developments in thus RTOP

W78-70452

Jet Propulsion Lab, Calif Inst of Tech, Pasadena
NETWORK PRODUCTIVITY RESEARCH

H L Kirkbride 213-354-7766

{310-30-68)

The objective of this RTOP is to increase the effectiveness
of DSN use of NASA resources for tracking and data acquisition
support of flight projects and other end-users. The steadlly rising
cost of providmg flight project support is rapidly consuming the
resources avalable to meet needed new flight project support
requirements The remedy 1s either to secure more funding or
1o increase network productivity and cost-effectiveness: network
productivity is the ratio of end-user station hours to operations
and operations support work-years, network cost-effectiveness
15 defined as end-user station hours per dollar of DSN funding
The approach used in this RTOP to achieve the latter of the
iwo alternatives above will be to develop a standard life-cycle
cost technique for use in the evaluation of new technology prigr
to its incorporation in the network, and to develop and transfer
techniques for more efficient spares provisioning and repair
scheduling In addition. work done under this RTOP will lend
support to feasibility studies of new technolegies which promise
an increase in network productivity in the form of cost-benefit
and hfe-cycle cost analyses

OFFICE OF SPACE FLIGHT
Advanced Development/LSS

310-40-73

W78-70453
Marshall Space Flight Center, Huntsville, Ala
MAN-SYSTEMS-VEHICLE INTEGRATION
J D. Johnston 205-453-3447

The overall objective 15 to develop the capabiity for the
augmentation of man’s performance n space systems through
the application of manipulator systems, sensors and actuators
for earth orbital and scientific telcoperators. Specific objectives
are: to identify requirements and baseline systems. to develop
conceptual and prototype designs and breadboards; to detetmine
the machine’s and man's role in the operation of teleoperators
and to establish their feasibiity in space application to space-
craft deployment, retrieval, servicing and structure assembly The

907-41-Q0
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approach will be to 1dentify the scientific and operational missfon
requirements through technical studies and develop the resultant
teleoperator functions. From the imphed capability requirements
for man and machine. the necessary technology developments
for teleoperator systems and subsysterns will be derived
Required developments will be defined and implemented
analytically and/or experimentally using simulation techniques,
breadboard setups or prototype equipment New concepts of
teleoperator systems and subsystemns will be developed when
appropriate and related feasibiity studies will be conducted Fhight
demonstrations and evaluations will be defined and developed
as required to support the technology program

W78-70454

Jet Propulsion Lab, Calf. Inst of Tech, Pasadena
GROUND DEMONSTRATION OF SENSOR AND DISPLAY
AUGMENTED CONTROL FOR SHUTTLE REMOTE MANIP-
ULATOR SYSTEM (RMS)

A K Bejcxy 213-354-3124

{199-51-04)

The objectives of this plan are to demonstrate and evaluate
sensor, display and computer aided control concepts (developed
on the JPL RMS man-machine breadboard) for the space shuttle
manipulator operations The specific, immecdiate objectives are
to demonstrate and evaluate the application of proximity and
force-torque sensor and control technology to the shuttle RMS
operating condittons This cantrol technology offers sigmficant
performance benefits for shuttle payload handling higher success
ratio, shorter capture time, less incidentat collisions pnor to
capture, prevention of jamming and/ or overstress, and decreased
operator fatigue The approach 15 to implement new control
capability demonstrations and evaluations at the shuttle RMS
test and traning facility of JSC Proximty and force-torque sensors,
displays, and related electronics will be provided by JPL and
where feasible, existing hardware will be vtihzed The physical
scale of the control tasks will, however, require building new
sensors with modified electronics and displays Existing test facilty
equipment at JSC will be utihzed to the greatest extent possible
Minor changes to this test equipment. necessary to accommo-
date the control demonstrations and evaluations, will be provided
by JSC The basic control demenstration will be the integrated
use of proxymity sensor, force-torque sensor and visual information’
to position and algn end effectors for successful grappling of-a
payload raceptor, and to prevent jamming and overstress of shuttle
RMS dunng payload handhing The control demonstrations will
be done jomitly with JSC personnel, including control task
definitions and performance evaluation The results will be
documented in a form suitable for specification of design
requirements

907-41-16

Advanced Development

W78-70455
Marshall Space Fhight Center, Huntsville, Ala
STRUCTURES
E E Engler 205-453-3958

_ The general objective of this RTOP 1s to provide technology
and development data for structures to be unhzed on future
space transportation systems and systems for large space
structures, such as elements, jomts, and associated fabrication
methods The areas to be studied include the following {1}
hghtweight shell structures of advanced composites: {2) large
space structural element joints and medules for fabrncation on
the ground and n orbit, {3) structural members for large space
structures suitable for automated space fabrication and assembly
techmiques, {4} technigues requied for composite structural
members for large space structures suitable for space fabrication,
{5) ‘Space Spider’ concept for constructing large space structures
The approach for this program will be te develop test hardware
or systems for the areas above. These test items will be evaluated
according to the requiwements developed within the program
The following tasks will be performed {1) design, analyze, and
fabricate a lightwerght shell structure. [2} develop structural

910-01-00
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attachments for large space structure systems, (3} develop
technigques for space fabrication and assembly of large space
structure, {4} develop techniques and equipment, and demonstrate
the feasibiity of space, fabrication of composite structural
elements, (5) design, develop and test a ‘Space Spider’ laboratory
demonstrator. and (6} define requirements for fight testing and
determine associated costs
W78-70456 910-02-00
Lyndon B. Johnson Space Center, Houston, Tex.
THERMAL CONTROL
W. E Ells 713-483-4941

The primary means for rejecting heat from current manned
spacecraft while m-orbit, 1s through a space radiator system
which 15 mounted on the vehicle and which rejects heat from a
flurd circulating through it by radiation to the space environment
Radiator systems for all forseeable future space missions will
need to be compactly stored dunng launch and subsequently
deployed in orbit In addition, for some missions they will need
to operate for time penods and at temperature levels which
considerably exceed the e capabilities of existing flud errculating
systems The overall goal and objective of this effort is to develop
radhator heat rejection systems that meet these basic require-
ments for the three types of future missions envisioned. {1}
enhancement of orbiter capability to reject heat generated by
high powered payloads, (2) heat rejection from a shuttle tended
space station, and {3} heat rejection for long term space
wmdustnalization/construction/solar power type missions Thus.
this task has applicability to a very broad range of future possible
missions This independent development approach has sigmficant
potential to reduce spacecraft development costs by. (1} reducing
development and qualification testing, (2) prowiding a longer
projection run, {3) simplifying integration between the heat
rejection system and vehicle, and {4) reusing heat rejection systems
which are returned from orbit on other experiments
W78-70457 910-02-00
Marshall Space Flight Center, Huntswille, Ala.
THERMAL CONTROL
J. L Vaniman 205-453-1171
{506-16-33)

The general objective 15 to develop thermat control methods
required to mamntain satisfactory thermal conditions for long

duration spacecraft operating under environmental extremes

Specific objectives are to analyze, design and develop thermat
control systems {including hardware} and demonstrate system
apphcation and feastbility for maintaimng thermally cnticat
hardware (electronic components, optical sensors, fuel cells.
battenes, etc ) within specified thermal hmits, to provide thermal
control surface coating technology requuwed for long life space
missions Proposed space base missions and configurations are
continually analyzed and evaluated o denudy thermal require-
ments which are compared with current thermal technology.
Thermal areas requiring additional development are 1dentified and
follow-on activities nclude completing detail designs and
specifications of selected systems/ elements, upgrading technolog:-
cal development of elements deemed necessary and beneficial.
fabricating and testing breadboards of selected options to optimize
system parameters and select most beneficial systems and
techniques FY-78 effort includes continuing the transverse flat
plate heat pipe development activity and investigating on-orbit
servicing of thermal control surfaces
W78-70458 910-03-00
Marshall Space Flight Center, Huntswville, Ala

PROPULSION .

Toan R Ferrell 205-453-0709

(780-40-12)

This RTOP consists of, two tasks (1) tnpropeflent engine
study. SSME modification and {2) Orbital Transfer Vehicle (OTV)
enging trade studies The Space Shuttle Man Engine (SSME)
will be ewvaluated to determine the components and subsystems.
which could be utrlized 1n an advanced engine designed to operate
with LOx and hydrogen and/or hydrocarbon wsed i either a
tripropellant or dual fuel mode {sequential burn) OTV engmne
design studies and engtne trade-off studies will be conducted to



optimize engine design and provide data for detal vehicle and
rmssion studies This will include feasibility studies for any desired
options

W78-70459

Lewis Research Center, Cleveland, Ohio
PROPULSION

John W Gregory 216-433-4000
(506-21-12, 790-40-12)

The objective is to prowide improvements in the technology
of components for advanced high performance reusable rocket
engines The work is applicable to both conventional bell nozzle
engmnes and plug nozzle engmnes for advanced space transportation
systemns, ncluding orbit transfer vetucles [OTV} single-stage-to-
orbit [SSTO) shuttles, Space Shuttle growth or improvement,
and heavy-Iift launch vehicles (HLLV) Included in this program
are efforts on components such as long life seals for liquid
oxygen turbopumps, complete turbopump assemblies, and boost
pump/drive systems for advanced engines To accomplish the
objectives, the following tasks will be performed: Task 10 -
Iguid oxygen turbopump assembly, Task 02 - LOx turbopump
seal demonstration, and Task 03 - ligud hydrogen boost
pump/roller drive system. Technology will be advanced through
analysis, design, fabncation and testing of realistic hardware at
representative conditions For the LOx turbopump. turbopump
seal demonstration work and liquid hydrogen boost pump/drve,
testing emphasis 1s on componént performance and hie.

910-03-02

W78-70460
Lyndon B Johnson Space Center. Houston, Tex
ATTITUDE CONTROL PROPLULSION
D. L Connelly 713-4B3-3851

The techmcal objectives nclude a follow-on effort to refine
design. fabricate. and carry out giound tests of a full-scale
tank/ propellant acquisition device {(PAD) for large sphencal
propellent tanks {20 ft cu) for earth storable and cryogenic
{02-H2} wropellants PartiCular emphasis will be placed on the
development and demonstration of zero-g on-orbit tank/PAD
operations ncluding reloading and checkout operations This
program is to be accomphished in 3 phases Phase | (FY-77) 13
the design, fabrication, and test of key components of the
acquisition system Phase Il (FY-78) is the design refinement,
fabricatton, and test demonstration of a full-scale prototype tank
with earth storable propellants. Phase |l 1s the design refinement,
fabnication, and test demonstration of a full-scale prototype tank
with cryogemic 02-H2 propellants

910-04-00

W78-70461
Marshall Space Flight Center. Huntswlle, Ala.
ATTITUDE CONTROL PROPULSION
Francisco F Garcia 205-453-1242

This effort will evaluate the increased service [ife of an
mproved monopropellant hydrazine {N2H4) thruster A hydrazine
thruster for an Attitude Control Propuision System (ACPS) based
on the radial flow catalyst bed technology developed for the
Space Shuttle APU gas generator will be designed, fabricated,
tested, and delivered 1o MSFC

W78-70462
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
ATTITUDE CONTROL PROPULSION
D L Young 213-354-3217

The objective of this work 15 to investigate propellant
substitution as a means of reducing the recurnng costs associated
with the shuttle operation During FY-77 the RCS engine suppher
completed a contracted study effort to assess the result of a
direct substitution of N2H4 for MMMH and began an experimental
determination of the wall temperature using a workhorse RCS
engine to venfy the thermal results found during the assessment
study Dunng FY-78, the thermal model verfication will be
completed and the performance {lsp) as a function of mixture
ratio will be venfied using a workhorse injector and chamber

910-04-00

910-04-03

W78-70463

Lyndon B Johnson Space Center, Houston, Tex
ELECTRICAL POWER

Dawvid Bell, [Il 713-483-6128

910-05-00
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The objective 1s to advance varicus interrelated electncal pow-
er technologies applicable ta larger scale manned space opera-
tions Specific objectives are {1} continuation of the development
of a highly efficient. low cost, long lived. versatile fuel cell based
on the solid polymer electrolyte technology (emphasiz will be
placed on the controlled laboratory tests of subscale and full
scale reactor stacks), {2) apphcation of electrolysis technology
to provide a system for production of large quantities of hydrogen
and oxygen for use by propulsion, power generatioh and Iife
support subsystems (existing oxygen would be used by propulsion,
power generation and life support subsystems and existing fuel
cell/electrolysis technologies would be used to develop large
area cells and evaluate subassembly performance. {3} continue
cyclng tests of large capacity meckel cadmium cells through
expended life; and {4) establish technology base for large. high
voltage power distnbution systems Parametric studies will be
conducted to establish where technology gaps exist and estabhish
a plan for advancing those technology areas found lacking

W78-70484
Marshall Space Fhight Center, Huntsville, Ala.
ELECTRICAL POWER
J. L Miller 205-453-2113

The objectives of the RTOP are to develop essential technology
design requirements. design specifications and to perform
component research and breadboard/prototype development
necessary to produce flight qualdied hardware for-long hfe, cost
effective power systems. The following tasks will be performed
{1) task 02 {high voltage dc¢ power processing} to develop
microprocessor control and related power processing for high
voltage {100-300 V) dc distribution systems; {2} task 03
{lightweight fuel cell} to develop a 15 Lb /KW fuel cell which
uses propellant grade reactants; (3) task 07 (photovoltac/
electrolysls/fuel cell power system) to characterize a space
station power system which can be five times lighter than
batteries, {4} task 08 {nickel hydrogen batteries) evaluate
lightweight secondary batteries for low-earth orbit; (5} task xx
{utiization of the SEP solar array for power module phase A/B
definition to determwne SEP solar array design iterations for power
module. The oimective of this RTOP will be accomplished through
a combination of in-house and contracted efforts Umigue andfor
exotic fabrication will be accomphshed exclusively on contract
Engineering breadboards will be fabncated and tesfed with the
bulk of effort being done essentially in-house. The rmickel hydrogen
batteries will be purchased off the shelf for evaluatton Support
to the power rodule solar array effort will be primanly analytical,
with a hmited amount of n-house testing of cell interconnects
to venfy their apphicabiity ta low earth orbit

910-05-00

W78-70465
Lyndon B Johnson Space Center, Houston, Tex
COMMUNICATIONS
M Engert 713-483-2018

TFhis RTOP addresses the general area of communications
systems Electro-optical systems for ranging, tracking and
television as well as basic commumcations elements such as
antennas, transponders, modulation and coding systems are
ncluded General objectives to reduce cost, size, weight, power
and increase performance are addressed in the following task
areas {1) reduction of TV camera cost, size and weight by
exploiting solid-state image sensors. (2) increase RF amplifier
power and reliabibty by mmproving heat transfer from nternat
elements, {3) mncrease efficiency of slotted waveguide antennas
by developing efficiency math models and parameter optumiza-
tion, (4} obtain proximity operations {O to 5,000 ft) ranging and
tracking capability by improving recewver recovery times and
optimization of power and modulation parameters, (5) develop
very accurate electro-cptical ranging techmiques for large space
structure assembly and contrel by explorting scanring lasers and
optimizing targets, and (6} increase space-to-space data rates
and decrease antenna size by developing ultramicrowave
comminications elements

910-07-00

W7B-70466
John F Kennedy Space Center, Cocoa.Beach, Fla

910-07-00
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COMMUNICATION
P, b, Toft 305-867-2780

The objective of the effort 15 to demonstrate the installation,
operation, and maintenance of a wideband fiber optic cable
transmission system Field tests will be conducted at KSC n an
operational environment in order to determine and define the
installation and maintenance requirements for a fiber optic cable
system
W78-70467 910-07-00
Marshall Space Flight Center, Huntsville, Ala
COMMUNICATIONS
D. 0 Lowrey 205-453.1578
(506-19-19)

The objective of this RTOP is to perform studies, design
analysis, and tradeoffs of concepts and techmiques that will lead
to the development, fabrication and testing of an active
electronically steerable Ku-Band phased array system Circuit
techmques and design concepts will be designed by computer
aided techmiques and performance evaluation performed by
computer simulation to determine the theoretical performance.
The optimized design- will be determmed and circuits and
components fabricated for laboratory testing The modules will
be integrated into a two-way telecommunications system that
i capable of electronically pointing and steering the radeated
beam and retrodirectively tracking a distant communicating source
such as a relay satellite The Ku-Band phased array system will
permit the Space Base/Station to provide a high capacity data
telecommunications system without mechanical disturbance and
protruding antenna systems as IS encountered with conventional
antenna systems. The Ku-Band phased array system will utilize
a standardized rmodule that can be utilized n any position in
the array assembly. The module circuitry will be of the microwave
integrated design to provide identical fabncation features and
performance charactenstics. thereby resulting i a flexibility of
sizing the array systems to meet particular application require-
ments.

W78-70468
Marshall Space Flight Center, Huntswille, Ala.
STABILIZATION AND CONTROL
S M. Seltzer 205-453-4580

The overall objective 15 to extend and develop stabilization
and control techmiques for space vehicle applications Spectiic
objectives are (1) the development of design and venfication
tools to perform digital control system design and verification
and to analyze and predict the dynamic interaction between the
space vehicle control system and its flexible structural members,
{2} the development of stebilzation and control techniques for
stabilizng and pointing large area orbiting space structures and
stabiizing large multi-unit space stations during their assembly;
(3} the invesuigation of both CMG and rate gyro-scope package
apphications to the power module The approach will be 1o utlize
analytical studies to continue the identffication and techmical
description of significant nonhnearities that interact dynamically
with a spacecraft digital control systern. Then, limit-cycle behavior
will be investigated, and when possible, eliminated or reduced.
Criteria for location of sensors and actuators will be developed,
following assessment of the effects of structural flexibulity. Current
stabilization and control technology will be assessed for appheabil-
ity to large area space structures and to space station modules
during the assembly phase

910-08-00

W78-70469 910-10-00
Lyndon B. Johnson Space Center, Houston, Tex
GUIDANCE AND NAVIGATION
Charles E, Manry 713-483-4217

This RTOP provides for the design, fabricatton, and flight
demonstration on the Space Shuttle vehicle of manual optical
devicels) surtable for navigation and pointing of manned space
vehicles. It 1s intended that the instrument(s) be window-
mounted and provide range, range rate, and pointing capability
over distances from several miles to within a few feet of the
target. Tthis should encompass the spectrum of requirements of
termunal rendezvous, line-of-sight nawigation, stationkeeping, and
docking/berthing associated with the assembly of orbital modules
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and other large space structures The device is envisioned as
ether a primary instrument or as a crew monitor for automatic
systems. The device will be designed around conventional optical
elements and will include the evaluation of image ntensifiers
for use at night or in deep shadowing conditions. An optical
sight will be developed and, after simulation studies a range/range
rate measurement capabity will be added Laser techmiques, as
well as conventional stadiametric ranging will be investigated
Specifications will be developed for a fight demonstration using
the Space Shuttle
W78-70470 '910-10-00
Marshall Space Flight Center, Huntswille. Ala.
GUIDANCE. AND NAVIGATION

D O Lowrey 205-453-1578

[506-19-19}

This RTOP describes the advanced development pragram
and analytical studies and tradeoffs planned in the gwdance
and navigation area to develop a Scanning laser Radar [SLR}
system that can provide a rendezvous and docking sensor for
Space Base/Station and other spacecraft such as the Space
Transportation System and the Orbital Operations The Scannming
Laser Radar Sensor is a system that provides highly accurate
measurements of range. range rate. azimuth and elevation angles
and angle rates, and the relative roll index between a target
vehecle and the vehicle an which the sensor s mounted The
system can measure ranges from 110 nautical miles down to
close dock range of approximately 2-5 centimeters The Scanmng
Laser Radar development 1s an in-hguse development program.
The SLR utibzes optical techniques for collimating an extremely
narrow beam of invisible energy at a wavelength of 083 microns
The laser power generating source is a solid-state gallium arsenide
laser diode operating i the internal selected mode The SLC
system scans a 30 x 30 degree field of view and can be utilized
as radar sensor for stationkeeping of free flyer spacecraft in the
proximity of the space base The system is also adaptable to
alignment measurements of large space structural members,

W78-70471
John F. Kennedy Space Center, Cocoa Beach. Fla
INSTRUMENTATION
P. D Toft 305-867-2780

The objective of this project 1s to provide Tnstrumentation
to support KSG launch operations The automation of chemcal
analytical nstrumentation processes 15 desiwed to reduce the
manpower required, to increase proficiency, and optumize
processing equpment requirements to support microchemical
sample analyses The development of signature and modal analysis
techniques for malfunction investrgations will reduyce QO & M
requirements for GSE equipment at KSC Automation of the
falure analysis process for electropneumatic components can
decrease time for the process and improve the indwidual hardware
item test results This could result in increased cost effectiveness
for reducing checkout time and costs.

910-13-00

W78-70472 910-13-00
Marshall Space Flight Center, Huntsville, Ala
ADVANCED INSTRUMENTATION
T A Parmell 205-453-5130

The objective is to establish design criteria and operational
Imitations on future manned space misstons and systems that
may be imposed by the radiation environment of space Specific
objectives are. {1} to identify the radiation hazards and sigmificant
effects from trapped belt, cosmic ray, and solar flare particies,
(2) to define possible protective measures and required monitor-
ing instrumentation for the radiation, (3} to determine operational
modes that miniruze radiaton effects. and (4) to identify and
investigate previously unconsidered radiation problerns related
to future space missions, especially those of long duration or
with large structures Models of various components of space
radiation are kept current and improved where new data exists
from other sources, particularly the GSFC data bank The presently
avatlable particle transport programs will be improved where
necessary for specific analyses, particularly for brehmstrahlung
and for the lowest energy protons. Efficient particle transport
methods for treating heavy cosmic ray nucler in complex structures



will be developed. The radiation environment models and
transport methads will be applied to future space missions and
systems to assess hazards, significant effects, and possible
operational impacts from the radiation

W78-70473
Lyndon B. Johnson Space Center. Houston, Tex
FIBER OPTICS INSTRUMENTATION FOR OXIDIZER
TANKS
A. W Wardell 713-483-3958

The United States Space program now and in the future
uses highly explosive fuel such as lIiqud hydrogen {LHZ2} and
oxygen {LOx). In the past when a hazardous conditiun existed,
the risk has been controlled by very careful quahty control and
extensive testing to reduce the probability of falure to a low
numbet, The result of this approach s to increase the cost of
mnexpensive hardware. The objective of this RTOP 1s to eliminate
the current carrying wires imside spacecraft tanks by developing
sensors that use fiber optics to carry the measurement signal
The approach 15 to develop hquid level, pressure, and temperattire
sensors for use in LH2 ahd LOx tanks. The tank penetration
will be a fiber optic bundle which wll transmit light to passive
sensors which will measure the level, temperature, and pressure
by some optical property thereby eliminating the need to pass
electrical current into the tank A secondary benefit to this
approach will be a weight savings due to the hght weight of
glass fibers compared to copper wire leads of conventional sensors

910-13-14

W78-70474
John F Kennedy Space Center. Cocoa Beach, Fla
MANUFACTURING AND INSPECTION
P. D. Toft 305-B67-2780

The objective of this effort is to develop the necessary
technology to provide an improved cost effective Shuttle Thermal
Protection System Repair techmique The current Shuttle Program
baseline requires replacement of repawed thermal tiles on the
Orbiter after a smingle flight The technology developed under
this RTOP will significantly impact this established baseline and
reduce-orbiter refurbishment costs and time

910-21-12

W78-70475
Lyndon B Johnson Space Center, Houston, Tex
ALGORITHM DEVELOPMENT - DEVELOPMENT OF ANA-
LYTICAL ORBIT PRCPAGATION TECHNIQUE WITH
DRAG
G. Weisskopf 713-483-2855

The objective of this RTOP is to produce an efficient and
well documented computer program for the prediction of earth
satellite orbits The program wall be based on analytical solutions
to the equations of motion as opposed to numerncal ntegration
The program wall include a method for taking into account the
effects of atmospheric drag and the higher order zonal and
tesseral terms of the earth’s geopotential function. The approach
in accomplishing the objective of this RTOP will be to build
upen and refing some of the developments from several previous
and related RTOPs In particular Pioncere Simtlar {PS) element
formulation, ‘mean-element” initiahzation. and an-analytical drag
formulation will be refined and gombined into one program This
program will be tested agawst existing and proven methods,
and a complete program and user's guide documentation will
be prowided This analytic orbit propagation program with drag
wili be of great practical value in apphcations such as analysis
of long term orbit stability and satellite attitude control for large
space structures, like the solar power satelhte. It will also be of
significant value in on-going programs involving the mission
planming and flight design for the Space Shuttle and 1ts payloads.

910-26-00

W78-70476
Lyndon B Johnson Space Center. Houston, Tex
PAYLAOD DEPLOYMENT AND RETRIEVAL SYSTEMS
SIMULATION DEVELOPMENT
R E McAdams 713-483-6347

The overall objective of this RTOP 1s to provide a computer
dynamic simulation capabihity incorporating the Orbiter. Payload
{P1}), and Payload Deployment and Retrieval Systems {PDRS}
dynamics, and the proximity plume impingement effects from

910-27-03
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the Orbiter control systems and from the PL control systems.
This will provide a capability for dynamic digital analysis of
payload deployment and retrieval concepts and applications The
scope of the tasks delineated in the origetnal RTGP bave been
changed to the extent that the program development has been
accelerated and the modeling of specific payloads has been
incorporated Briefly. this task entals the modffication of
existing models which simulate the vanous shuttle systems
employed dunng PDRS operations for the purpose of assimilating
those models into an existing 6-DOF digital computer program
which can be used to analyze and assess the combined
dynamical effects of the integrated systems in simulated natural
and induced enwironments (e g. plume inpingement effects) In
addition, the simulaton will provide the capabiity to perform
detailed refative motion analysis of the Orbiter and payload Also,
prebminary analysis involving planned specific _payload will be
performed to venfy and demonstrate the simulation capabiity
and flexibility to accommodate future payloads as yet undefined

W78-70477
Lyndon B. Johnson Space Center, Houston, Tex
ADVANCED MISSION DESIGN PROTOTYPE SYSTEM
E C Lineberry 713-483-5276

This task continues the conceptual development and feasibibity
studies of executive control logic {MDEX) for an advanced flight
design system The logic will provide overall control for the flight
design system, and will prowvide interactive assistance to the
user of the system This includes module sequencing for interactive
analysis, prompting, mibalization c¢ontrol for batch processing,
data base interface, automated documentation interface control,
and graphics interface control. Support will be provided for
integration assistance in the owerall development of the flight
design system This integration activity mcludes MDEX, the data
base, the interactive operating mode, the batch operating mode,
graphics, and automated documentation. In addition, the
operational switabiity of the overall approach will be evaluatad.

910-27-04

‘W78-70478
Lyndon B Johnson Space Center, Houstan, Tex
NUMERIAL INTEGRATION, NUMERICAL AND DYNAMICAL
STABILITY
Bobby Uzell 713-4B3-4507

The objective of this study 15 to continue the development
of efficient Runge-Kutta (RK) methods which have pairs of
solutions that may be used to estimate the local truncation errors.
In particular, m-fold Runge-Kutta methods for both first and
second order differential equations will be inciuded These methods
are now more applicable than ever because of the large effort
currently being devoted to the development of algorithms and
portable compilers that utiize the Taylor senes method The
advantage of these portable compilers will be that the first few
terms of a Taylor series can be computed efficiently, with httle
effort by the user However, this efficiency diminishes rapidly as
the number of terms increases. As a consequence, the combination
of the Taylor senes method and the m-fold RK methods will
provide a very efficient software package for solving ardinary
differential equattons A second objective of this study will be
10 study the interaction of numencal and dynamical stability of
several systems of ordinary differential equatigns, which apply
to trajectory propagation The approach will be to investigate
the behavior of integrals of motion of the vanous systems of
equations dunng numerncal integration

910-27-0%

W78.70479
Lyndon B Johnson Space Center, Houston, Tex
DEVELOPMENT OF METHODS FOR STUDYING ORBIT
DESIGN, CONTROL, AND LIFETIME
Victor R. Bond 713-483-4807

Orbit computational methods that have been developed to
a large extent under previous Advanced Development RTOP's
will be used in the development of computer software which
will support mission planming activities for shuttle operations
and shuttle delivered payloads Specifically, the objectives which
will be addressed are. {1) orbit design and control for the Solar
Power Satelite {SPS), {2) utlization of non-gravitational (for
example, solar pressure} perturbations for spacecraft trajectory

910-27-07
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and attitude control [for SPS and spacecraft using solar pressure
for propulsion), {3} develop techmques for stationkeep:ng and
assessing methods of avoidance of other spacecraft at geosyn-
chrongous altitudes; and {4) geosynchronous satellite lifetine
studies The approach will be to use existing documented trajectory
propagation programs (KSFAST, KSMULT, STEPR, PSANS} and
other computational algonthms using the highly efficient and
accuracy-controlled orbital elements such as KS, PS, and DS

W78-70480 910-28-00
Marshall Space Fhight Center, Huntswille, Ala
SOFTWARE PROCESSES
John D, Capps 205-453-0134

The objectives of this effort are to develop automated
techniques and management disciphnes for the specification and
verification of software, to demonstrate the useability and
application of these methods and to devieop generalized user
procedures The FY-75 effort placed emphasis on analysis of
existing techniques and design of a unified systemn approach to
software development and testing FY-76 efforts completed the
implementation of these techniques FY-77 efforts began the
apphication, testing, and refinement of the Software Specifications
and Evaluation System (SSES) components The FY-78 efiont
will continue the FY-77 activities This total RTOP effort will
provide new capabihities for reducing total software testing time
without sacnficing confidence in performance, and at the same
time improve the cost ratio between hardware/soﬂware systems
W28-70481 . 510-31-00
Marshall Space Flight Center, Huntsville, Ala
SPACE OPERATIONS TECHNIQUES
E E. Engler 205-453-3958

The general objective of this RTQP 15 to provide a coordinated
program of development for operational techniques in two different
areas The areas to be studied are the following: [1) space
qualifiad, leakproof, flud connectors for orbiting vehicles, and
{2) man/system simulation requirements for extending man's
capabilities to perform assembly, maintenance, and transfer
activities in space. The approach for this program will be to
develop test hardware or systems for the areas above These
test items will be evaluated according to the regquirements
developed within the program The following tasks will be
performed (1) zero gravity/vacuum leakproof fluid connectar,
and (2) develop and perform man system simulation tests to
evaluate design and hardware concepts
W78-70482 910-31-01
Lynden B Johnson Space Center, Houston, Tex
FORMULATION OF CONSUMABLES MANAGEMENT
MODELS
W, Scott 713-483-3278

The everall objective of this RTOP is to define and develop
the consumables management requirements for all phases of a
repetitive vehicle space program This RTOP 1s directed toward
development of Advanced Spacecraft consumables management
techniques which do not require persennel specifically tratned in
consumables technology in the routine planmng, crew training,
and flight operation for highly repetitive vehicles The geal is to
provide a management system which will result In a saving of
$£35.,000/fight over currently employed techniques. The best
approach to satisfying the objectives 1s to develop a relatively
automated (ground or onboard) method of processing flight data
to mamntain the mission planning, crew traiming, and flight data
base for the flzet and/or ndividual delivery spacecraft as required
10 support consumables subsystem mamntenance, logistics, as
well as reduce planning and fight dispersions. The developmental
consumables management software will be modified into 8 more
automated version which will process the flight data base for
the consumables management portion of the total flight planning
system

W78-70483 910-31-02
Lyndon B Johnson Space Center, Houston, Tex
DEVELOPMENT OF CRYOGENIC PVT ALGORITHMS FOR
SPACE APPLICATIONS

W. Scott  713-483-3278
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The objectives of the continuation of this RTOP are to
accomplish the following task {1) flud pack maintenance, a
low level of effort designed to support the basic fluds pack
developed under the current RTOP; (2} develop software 1o
predict slush cryogen storage tme for self pressunzation} from
triple point to near sohd, for both mixed and unmixed fluds n
cryogenic tanks over a range of heat leaks to be deterrined,
{3} continue RF gaging work and develop software to provide
predictive capability for gage venfications and error analysis and
{4) correlation of He2 properties in support of the NASA/ARC
IR telescope for Spacelab 1 The first two objectives will be
contihuations of the work started this fiscal year Task 1 15 @
continuing item which provides new data to the fluds pack as
NBS makes it avalable Task 2 will aid the mussion planners
and systems designers i -determining qualty requirernents for
each cryogenic tank used on extended misston Task 3 results
from problems uncovered in the current RF gaging program
The software diagnostic program will be used to supplement
the expenmental program and subsequently provide the hasis
for performuing an error analysis of the system. Task 4 is a PVT
development of the He2 properties for use by the IR telescope
for Spacelab 1 This would not only benefit the Ames Research
Conter but would be an enhancement to the fluds pack program
W78-70484 910-31-03
Lyndon B Johnson Space Center, Houston, Tex
SPACE OPERATIONS TECHNIQUES
R. C Ried 713-483-3676

The technical objectives are to determine similitude modeling
methods and requirements for design, development and certifica-
tion of the structure and control systems for large space erectable
structures and to prowvide analysis techmques for describing the
dynamic charactesistics (incleding loads and displacemenis} of
large varnable gepometry structures Simihtude techniques will be
used to establish scaling laws necessary to defifie the structural
response of prototype structures from model test data. Once
applicable similitude has been established. expenmental ap-
proaches for venfication will be designed, bwilt and tested. The
similitude relationships will then be used to design prototype
structures, supported systems and attitude and stability control
systems Select varable geometry structural charactenstics will
be weighed against existing dynamic analysis capabilities to define
development requirements and assess approaches negessary for
extension Analysis capabilities will be developed as required to
adequately descrnibe dynamic motions and loads for structures
which are being deployed, assembled or manufactured in space
wW78-70485 910-31-08
Lyndon B Johnson Space Center. Houston, Tex
ADVANCED CREW ACTIVITY PLANNING SYSTEM
J A Wegener 713-483-2541

The putpose of the study 15 to develop software techmiques
that provide advanced interactive computer capabilites for the
Crew Activity Planner. The prototype planning modules developed
through this study will be utlized for the preflight and real time
autormated generation of crew activity timehnes fer STS operations,
and will provide capabiliies directly apphcable to autonomous
on-board activity scheduling required for space station and space
construction operations The contractor will participate in the
requirements defimition and conceptual design studies: to
support the development of the crew activity planning system
The contractor will then develop and implement the software
required utilizing GFE computers
W7B-70486 910-31-10
Goddard Space Flight Center. Greenbelt, Md.

CONTINGENCY IN-ORBIT SERVICING STUDY
James E. Phenix 301-982-4121

The objective of this RTOP program is to develop and
demonstrate the concepts necessary to (1) perform planned EVA
and emergency jetiison of Flight Support System (FSS) safety
critical elements (2) perform Remote Manipulator System
(RM S} deploy/retrieval of MMS-class spacecraft directly from/into
the retention cradle {RC): and {3) develop design concepts for
an RMS end efiector capable of removing or mstalling spacecraft
appendages such as solar arrays. antennas, etg The speofic



objectives related to these three operations are as follows {1}
deternune Fhght Support System (F88} structural/mechantcal
interface designs which permit efficient EVA disassembly, [2)
determine FSS RMS grapple interface designs which permit RMS
removat -and Orbiter separation; {3) determine EVA tool designs
necessary for disconnecting jettisonable FSS elements: {4)
determine procedures and remote TV and lighting requirements
for RMS MMS direct to retention cradle berthing, (5) determine
RMS end effector tool design requirements necessary for the
nstallation: or removal of nonstandard payload appendages

W78-70487
Lyndon B Johnson Space Center, Houston, Tex
SPACE DERRIS
D J Kessler 713-483-5311

As the number of objécts in Earth orbit increases, a point
will be reached where ¢ollisional break-up becomes a significant
source of new objects This process parallels the evolution of
the asteroid belt, but n 2 much shorter time frame Once the
process begins. a belt of debns will be formed that potentially
will exceed the natural metearoid flux near Earth. The objectives
of this study are to: {1) define the debris environment in Earth
orbit, (2) determine when collisional break-up will become a
sigrificant source, {3} determing the consequences of this source,
{4) evaluate the most effective actions t6 minimize the hazard
to other spacecraft, {B) determine when these actions are required.
and (6) ewvaluate the need for a space based experiment. The
objectives will be accomplished through a combination of math
modeling, ground based cbservation, and hyper-velocity impact
test

910-31-13

W78-704488
Goddard Space Flight Center, Greenbelt, Md
SPACECRAFT RETRIEVAL AIDS
David Suddeth 301-382-2697

The objective of the satelite-mounted deployable boom
system study is to develop a2 destgn approach for a mechansm
suitable for aiding the Shuttle during spacecraft retrieval
operations Spacecraft of different weights may require differences
in the design This study 1s intended to establish those differences
as well as a fundamental design approach A combination of
n-house and out-of-house effort 15 required to support the above
objectives The orbital relationship among the Shuttle, the
spacecraft and the RMS fitting at the end of the boom will be
compared. the dynamies of the boom and the deploying-retracting
mechanism will be evaluated

910-31-15

W78-70489
Lyndon B Johnson Space Center, Houston, Tex.
FORMULATION OF CONSUMABLES MANAGEMENT
MODELS FOR ADVANCED SYSTEMS STUDIES
Walter Scott 713-483-3278

The objective is to provide the capability for effective modeling
and data management of consumables-related subsystems
performance analysis of advanced missions and spacecraft n
support of consumables analysis The objective stated above will
be accomplished through the following steps {1) identify advanced
component and performance aralysis requirement for advanced
space vehicle system mncluding definition of specific characteristics
and requirements for management of subsystem with regard to
cnticalty of sequencing of events, consumable loading. dump
and resupply scheduling. and rédhne critena. (2) establish menu
of current and anticipated fiture state-of-the-art components and
networks that may be apphed to advanced spacecraft; {3) develop
an interactive/conversational computer program for performance
analysis of consumables-related subsystems with maximum
utihzation of existing software: and {4) verify and document the
program

910-31-16

W78-70430
Lyndon B Johnson Space Center, Houston, Tex
ADVANCED TECHNOLOGY--NONVOLATILE SEMICONDUC-
TOR MEMORY
Michael "K. Hendrix 713-483-4061

The obijective of this development is the acceptabiity
demonstration through thorough evaluation testing of a low cost,

910-32-00
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standardized, prototype non-volatile (information 1s retained if
power to the device is lost) sermconductor memory This device
may be used advantageously mm expenments control systems,
and particularly tn data systems applications where low power,
small size, and tuigh reliabibty are required The memories will
be designed as a standardized functional block which can be
assembled into large, low cost, mass memory arrays This
development effort will be conducted in three stages- (1} A
previously completed study was made to determine which
microelectronic integrated circunt technology best satisfied the
performance, cost, and reliability requirements consistent with
the specific data storage applications The results of this study
will be used to define the design requirements for the microelec-
tronic chip {2) A microelectronic chip will be designed, fabricated,
and tested Key design parameters will be retention time,
interrogation time, power dissipation, transient tolerance, and
radiation resistance Evaluation testing of key electronic parameters
will verify performance of device and demonstrate its rehable
use In higher level assemblies {3} A micraelectromc hybnd
assemnbly {consisting of several non-volatile chips interconnected
on a common substrate) will be designed, fabncated, and tested
to the requirements of Data Systems Branch/EG4 The results
of subsequent detailed evaluation testing wll prove the acceptabil-
ity of useng the nonvolatile mucroelectromc chip i spacecraft
systems applications.

W78-70491

Lyndon B Johnson Space Center, Houston, Tex.
INFORMATION MANAGEMENT SYSTEMS
E. A Dalke 713-483-2851%

The objectve of this RTOP 15 to develop the technology of
advanced information management systems required for large
and complex manned and unmanned space systems operating
in earth orbit environments The basis for the advanced system
will be a distnibuted architecture utilizing the matuning microproc-
essor technology to develop intelligent vehicle subsystems Fibre
optics wifl, serve as the inter-system communication medum
and holographic technigques will be evaluated for mass data storage
and retrieval Particutar emphasis will be placed on the mechaniza-
tion of techniques of fibre optics bus system representative of
large information systems including methods of bus splitting and
terminal connection in black boxes to insure proper data
transmission and EMI compatibiity The approach will be to
synthesize reprasentative distnbutive architecture and to mechan-
1ze & laboratory version of cntical system elemants utiizing
off-the-shelf microprocessors and fibre optics components to
evaluate hardware/software concepts and resolve system
issues Representative fibre optics elements will also be subjected
to EMI test and evaluation EMC design guidelines and eventual
design specifications will be documented Holographic Technology
applicable to mass data storage will be evaluated and high
development nsk areas assessed Breadboard hardware will be
fabncated to demonstrate the technology and to produce low
cost light weight systems

910-33-00

W78-70492

Marshall-Space Flight Center, Huntsville, Ala.
INFORMATION MANAGEMENT SYSTEM
J B White 205-453-3987

{790-40-29, 656-50-01: 656-12-01, 656-21-02, 506-20-69;
506-20-59}

The objective of this effort 1s to define an advanced technology
flight computational system which will be capable of performing,
reliably, the functions required by space systems such as space
base, large space structures. space transportation systems
structures, and teleoperatars/ manipulators Key technical areas
to be addressed are requirements generation, definition of
computational characteristics. candidate system architectures and
configuration amalysis and evaluation, definition of level of
redundancy to be used, LS| technology selection, computational
system specification, preliminary destgn, and fabrication and
testing of an engineering breadboard The approach which will
be taken 15 cost effective. since full advantage will be taken of
all the spinoff, fallouts, knowledge, and experionce achteved from
past and ongoing programs. No new computer components/
circuits/ modules will be developed. but maximum use will be

910-33-00
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made of off-the-shelf, commercially available LS| functional blocks
and elements These elements will be organized., employed, and
interconnected 1 a manner to optimize the required configuration
and vield performance compatible with the latest technology
developments Power, weight, and volume will be mimmized
through the application of "LS1 technology

W78-70493
Lyndon B Johnson Space Center. Houston. Tex
SYSTEMS ENGINEERING ANALYSIS
H P Davis 713-483-3083

Large scale operations i geosynchronous space will require
the fueling of arbital transfer vehicles in low Earth arbit according

910-35-00

to current.concepts. The transfer of propellant.to_low. Earth orbit

and its subsequent wse in the OTV's involves questions of
zero-transfer and storage that need resolution in terms of the
overall systems impact This RTOP will provide a prehminary
design defimtion and comparative systems apalysis for several
orbital propellant provisioning concepts Techniques for the storage
and transfer of propellants i orbit will be further defined and
evaluated The production of cryogenic oxygen and hydrogen by
the electrolysis of water in orbit will be studied further based
upon FY-77 study results and evaluated against conventional
methods for a range of volume and usage rate requiremenis
Evaluation critena will include technical nsk and cost
W78-70494 910-36-00
Lyndon 8 Johnson Space Center, Houston, Tex
MECHANICAL SYSTEMS
€ Covington 713-483-4310

The objectives of the tasks covered i this RTOP include
{1} evaluation of design concepts for space crane jomnts, end
effectors, and control systems: {2) defirution of operational
requirements. design concepts and analysis, and evaluation of
candidate concepts for orbital assembly berthing systems: and
{3) development of a single umt electromechanical fight controd
actuator capable of performing rotor position sensing and
tachometer functions The approach will mnclude: conducting an
orderly phased program approach by developing system require-
ments o meet the techmical objectives. conducting conceptual
and/or preliminary design of candidate concepts and hardware
requirements, and performing detaled design and manufacture
of selected scaled or full sized hardware for in-house test
andfor evaluatron
W78-70495 910-37-00
Marshall Space Fhght Center, Huntswille, Ala
CRYOGENICS
E H. Hyde 205-453-3626

The basic program objective 1s té develop a cryogen
component technelogy base suitable for input into realistic trade
studies mvolving cryogen propellant management subsystem
options Analytical studies, environmental parameters, and
component development will be tombined to establish design
data-on performance and reusability Operational constraints and
interface design cntena will be a principal output of the subsystem
and system testing Subsystem concepts will be tested to identify
system nterface problem areas and assess the mamtenance/
cost relationship Advanced concepts developed under prior
technology programs which have not been applied to flight
vehicles, but already have a hardware development history, will
be utiized Specific propellant management areas to be as-
sessed in combined component testing nclude Multilayer
Insulatvon (ML reusability, zero-g propellant acquisition, and low
or zero NPSH pumping. Analytical studies will define the
parameters and components that control subsystem performance.
Subsystem concepts will be integrated and tested to identify
system interface problems and the mamtenance/cost trade
relationships
W78-70496 910-37-04
John F Kennedy Space Center, Cacoa Beach, Fla
CRYOGENICS
W H Boggs 305-867-2780

The FY-78 objective will be to complete the technology
base for producing and handling slush oxygen and slush hydrogen
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in preparation for future long space missions This effort 1s n
concept with related actiities at JSC

W78-70497
Lyndon B Johnson Space Center, Houston, Tex
MATERIALS
R E Johnson 713-483-2080

The objectives of thus RTOP are 1o provide technical design
data applicable to the development and testing of large structures
1o be fabricated or assembled in space for the purmpose of power
generation i space or for the construction of large antenna in
space A second objective is to provide a room-temperature curing
paint system that meets spacecraft compatbility requiremenis
as well as providing an Improvement over existing systems in
flammability resistance The approach to be taken in FY-78 will
be to define matenal requirements from design definitions and
erwironmental deftmitrons now wm work at JSC From these
requurements, coatings, films and composite matertals will be
selected for further study No sigmficant testing will be done In
FY-78 but test techmques, equipment requirements and accept/
reject criteria will be established for use in subsequent RTOP
activity The interror pant study will complete the development
of a latex-fluorecarbon paint system by incorporating intumescent
agents to improve fire resistance.

210-38-00

W78-70498 910-38-00
Marshall Space Flight Center, Huniswille, Ala.
MATERIALS -
J C Horten 205-453-5080

The objectives of all the tasks described below are the
development of matenals, and the matenials data, needed for
advanced space systems requiring leng hfe with a meimum of
degradation in the space environment. Included will be the
development and testing of new space lubricants, study of solar
radiation effects on glasses and means of prevention, charactenza-
tion of materials for expanded ngidized structures i space, and
the study of the effects of space exposure and outgassing products
on materials All the tasks will be continuing efforts, except the
Iast, which 1s a new start. The tasks mclude- {1) task 10-ferroflutd
bearing lubrication development, (2} task 14-evaluation of space
compatible lubricants {3} task t5-evaluate effects of solar
radiation on glasses, (4} task 16-expandable UV-ngidized matenals
for space structures, and (5} task XX-effects of space exposure
on composite matenals and effects of outgassing products on
solar arrays

W78-70499
Marshall Space Fhight Center, Huntsville, Ala
AEROTHERMODYNAMICS
W K Dahm 205-453-3017

The objective of the RTOP is to provide engineering tools
to solve critical aerothermodynamic preblems of advanced space
vehicles The task to be performed is TASK 04 - Aerodynamics
for aeromaneuvering and Aerobraking Vehicles Tethered
subsatellites and aerobraking and aeromaneuvering spacecraft
operate n the ‘hypersormic transitional rarefied gas flow regime
of the upper atmosphere Vehicle design requires confedent
prediction of aerodynamic charactenstics; however, wind tunpel
test capabilities are quite inadequate i this regime. and analytical
means for aeradynamic design are virtually nonexistent This task
15 o develop computer programs for aerodynamic and aerother-
modynamic design of vehicles in this flow regime. Considerable
lead time is required to give the programs maturity by the time
they are to be applied The task requires the solutron of the full
Navier-Stokes equation for low density, hypersonic flow around
bodies of arbitrary shape and atbitude Finite rate chemical
reactions must eventually be mcluded Modern computer
capabilines render such solutions possible Axisymmetric bodies
will be treated at the start, proceeding eventually to arbstrary
body shapes Results will be checked against available wind
tunnel data at the periphery of the regime, and agamst the
available set of academi¢ solutions
W78-70500
Marshall Space Flight Center, Huntswille, Ala.
SIMULATION (ADVANCED HYBRID COMPUTING SYS-
TEM - AHSC)

910-39-00

910-42-00
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obtained by specialized data packages, will be utilized to venfy
aerodynamics and aerothermodynamic performance as well as
resolve many basic fluid mechame questions.

W78-7029%5

Langley Research Center, Langley Station, Va
SHUTTLE INFRARED LEESIDE TEMPERATURE SENSING
(SILTS)

J. C Dunavant B804-827-3884

(506-26-13)

To extend the knowledge of the basic aerothermodynamics
of leeside flow fields and heat transfer on large hfting vehicles
into flow regimes which are naccessible to nvestigations n
ground facilities through sensing of leeside surface temperatures
during shuttle orbiter entry with an infrared scanner, These data
will permit development of improved leeside flow field and heat
transfer prediction techniques which are required to reduce
constderably the weight and cost of thermal protection systems
on the leeside of future space vehicles This expenment utilizes
a highly developed mfrared scanner and recording system which
will be qualified for the severe ascent envionment In a
development program at the langley Research Center The
instrumentation and supporttng equipment will be nstalled-in a
pod and tested by the Langley Research Center, the structural
pod will be manufactured by the shuttle orbiter contractor, and
the expenment installation modificatton kit will be delivered to
the Palmdale orbiter assembly site for mstallation 1n the Orbiter
102 The SILTS instrument will be installed at KSC

750-04-04

W78-70296
Ames Research Center, Moffett Field, Calf
INFRARED IMAGERY OF SHUTTLE
B. L. Swenson 415-965-5263

The cbjective 15 to design, develop, and conduct an expenment
to be used i conunction with the first orbital fights of Shuttle
The experiment 15 part of the Orbiter Expenments program and
will obtain measurements of surface temperature of the [ower
and side surfaces of Orbiter by means of remote high resolution
infraredd imagery This imagery i1s obtained on board the C-141
Airborne Infrared Observatory. The experimental eqguipment to
be developed consist of an acquisition telescope and appropriate
servo system, a cryogemcally cooled focal plane and detector
array, and a data handling and sicrage system.

750-04-05

W78-70297

Ames Research Center, Moffett Field, Calif

OEX THERMAL PROTECTION EXPERIMENTS
H K. Larson 415-965-5369

{506-16-41}

The objectives of these expenments will be {1} the flight
demonstration of advanced thermal protection systems (TPS)
matenals for the Shuttle Orbiter and {2) to obtain a better
understanding of TPS se-entry heating effects that may permit
TPS cost and weight reductions for shuttle and advanced Space
Transportation Systems Five separate experiments will be flown
as test panels or tles replacing baseline TPS on the Shuttle
Qrinter duning Qrintal Fhight Tests (OFT) and operational flights
These expenments will take advantage of the real entry<heating
envirgnment that cannot be fully simulated in ground facilities
to demonstrate advanced TPS_matenals for possible orbiter
retrofit and to investigate TPS heating effects. Temperature data
will be obtamed with exisung and follow-on orbiter instrumenta-
tion Baseline TPS procedures and toolng will be used, and
none of the experiments will impact orbiter operattons. The
expenments will be designed and fabrncated by both n-house
and contract efforts, and expenment hardware will be provided
as GFE

750-04-06

W78-70298
Marshall Space-Flight Center, Huntsville, Ala.
SHUTTLE TECHNOLOGY PAYLOAD PROGRAM SUPPORT
Dave Gardiner 205-453-2277

Techmcal and programmatic support will be given the QAST
Shuttle/ Spacelab Payloads Office i the following areas of the
Office’s responsibiity {1} Identification of R&T program efforts
that can be advanced through Shuttle-borne space expenments;

750-05-01

46

(2} selection of efforts warranting definition studies. (3} review
of defintion study results and project plans, {4) preparation of
announcements of opportunity and evaluation of expenment
proposals subsequently recewed, (5) preparation of supporting
data to be utilized Tn the selection of experiments and payloads;
(8} mamtenance of an experiment/payload data bank, (7)
determsnation of mission/payload feasibihty, (8) preparation and
justification of mussion models, {9} venfication of Space Transpor-
tation System (STS} accommodations and requirements for
planned rmission, and {10} assurance that experiment develop-
ment/implementation phase efforts remam compatible with
mission requwements and STS accomodations. To ad in
expenment acquisition efforts, MSFC will furnish the chairmen
for peer evaluation groups and the executive secretary to the
OAST Expeniment Review Subcommuttee. Remaming support
actvities will be furnished by normal MSFC orgamizational
activities
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Technical Consultant and Support
Studies

‘W78-70299

Goddard Space Flhight Center, Greenbelt, Md
TECHNICAL CONSULTATION SERVICES
John E. Miller 301-982-5885%

The objectives are 1o perform studies and collact corrobative
data supporting frequency allocations for space applications
leading to efficient orbat-spectrum wutifization and providing
techmical support to NASA's Technical Consultation Services
Program The major g¢lements are {1} orbit-spectrum utihzation
studies, {2) propagation and RFl modeling and measurements,
and (3} special studies This RTOP supports {1} public services
communications satelites, (2) NASA applcation satellites
{LANDSAT, Seasat. Search & Rescue, ATS-6, CTS etc.}, {3} active
and passive mmicrowave/ millimreter wave sensors, (4) data
collectron, and {5} NASA technical support to FCC and national
preparation to the 1979 G-WARC and 1982 RARCG-B. These in
turn support the following end objectives (1) frequency
allocation/coordination for NASA applications satellites, {2} NASA
and U.S. pasitions for the 1979 G-WARC and 1982 RARC-B,
and (3) promote the development and efficient utihzation of space
telecommunications systems Expected results. Interference
analysis, sharing cntena and frequency use plans for NASA
applications mussion will continue to be developed Documentation
for the Land-Mobile Satellite Service alfocations will be ¢comple-
ted Papers/ Reports will be prepared and crnitiqued for the 1979
G-WARC and 1982 RARC-B preparation Modeling/prediction
of attenuation and depolanzation in the 10 - 40 GHz band due
to rain will continue and be documented n the Propagation
Handbook

643-10-01

W78-70300

Jet Propulsion Lab. Calf. Inst of Tech, Pasadena
TECHNICAL CONSULTATION SERVICES

S A, Brunstein 213-354-6219

{650-10-15)

The objective of this RTOP is to determine the technical
and operational techmiques that will allow effective space
applications of the radio spectrum and of earth orbits while
providing for equitable ‘frequency and orbit shanng between
services concemed Also to actively support NASASOA, QTP,
FCC and DoS n gaining the necessary national and international
acceptance of these techmques for efficient frequency and orbit
utihzation and sharing The approach wili be to determine the
requirements and techmcal factors affecting each.user, and then
to develop an orbit and spectrum uwtilrzation design that allows
effective operation and shanng by each user while mmmmizing

643-10-01



performance capability a5 a payload ponting system providing
high accuracy pointing and stabiity {0 01 sec) and to demonstrate
its payload isolation effectiveness from carner vehicle disturbances
In addition, flight qualfication of the integrated system will be
provided and will thus establish payload peinting system
technology commensurate with payload reguirements for the
1985-1990 time period

W7B-70287
Lewis Research Center, Cleveland, Chto,
CRYQGENIC FLUID MANAGEMENT
Robert R. Lovell 216-433-4000

A shuttle spacelab flight expenment will be developed to
cobtain data on the storage and supply of subcntical cryogemec
flmds-in-a low-g evironment

750-03-18

W78-70288 750-03-20
Jet Propulsion Lab ., Calif Inst of Tech. Pasadena

SPACE CALIBRATION OF SOLAR CELLS

R G Downing 213-354-6603

{506-23-15)

The objective of this program 15 to continue the solar cell
calibration program taking advantage of the space environment
of Spacelab .and to cormrelate these data with those obtained
from balloon flights The Spacelab program will provide the
opportumity to evaluate existing calibration procedures as apphed
to current and new types of photovoltaic devices betng devel-
oped for future space solar power applications. Work to be
accomplished in FY-78 Includes evaluation of the balloon flight
tracker and identification of design modifications which may be
required to permit safe operation of this existing tracker design
in the Shutile/Spacelab environment.
wW78-70289 - 750-03-21
Lewis Research Center, Cleveland, Ohto
SPACELAB TWO PHASE HEAT TRANSFER
Robert R Lovell 216-433-4000
(750-01-22; 506-21-12}

A Spacelab facility will be developed to provide a capability
to perform two phase heat transfer experiments in the low-g
environment of space This effort will involve the user community
throughout the design phase in order to make the facility as
universal as possible
W78-70290 750-03-25
Lewis Research Center, Cleveland, Ohio
SPACELAB 0-G COMBUSTION
Robert R Lovell 216-433-4000
{750-01-52, 506-21-42)

A Spacelab facibty will be developed to provide a capability
to perform combustion expenments in the low-g environment of
space This effort will involve the user commumity throughout
the design phase th order to make the facility as umversal as
possible
W78-70291 750-03-26
Marshall Space Flight Center, Huntswille, Ala
GEOPHYSICAL FLUID FLOW EXPERIMENTS ON SPACE-
LAB
George H. Fichtl 205-453-0875

This effort has as its objective the successful performance
of geaphysical fluid flow expenments on the first Spacelab mission
with scientific tearmn members Profs John E. Hart (P} and Jun
Toomre (CI} of the University of Colorado; Dr. Peter Gilman (CI}
of the High Altitude Observatary, National Center for Atmospheric
Research, and Drs George H. Fichtl {Cl) and Willam Fowhs
(Cl) of the NASA/MSFC An experfment 15 viewed by the PI/CI
team as being composed of the scientific theoretical and
ground-based laboratory studies of PI/Cl team members, the
flight of the Geophysical Fluid Flow Cell {GFFC} {the nstrument
within which the expenments shall be performed} and the post
flight analysis in which expenimental and theoretical results wall
be analysed. compared and correlated by the PI/Cl team and
other members of the scientific Geophysical Flurd Dynamics {GFD)
community The scientific approach for accomplishing the GFD
expenments shall be to use a spinming sphencal capacitor {in
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earth orbit to eliminate background gravitational forces) with a
dielectnc fluid and an imposed radia! electnc field across the
capacitor gap te simulate a radial grawvitational force field to. in
turn, simulate GFD systems like the convective zone of the sun,
planetary atmospheres, etc With this expenmental arrangement
the veetor relationship between the simulated gravitational field
and the rotation vector consistent with solar and planetary flows
will be obtained The programmatic approach will be a balanced
effort nvolving (1} expenment instrument definion, (2) science
defimtton and support; (3] mstrument design, fabncation, and
test, (4} fhght of the instrument on the Spacelab, and (5] post
fight data analysis and companson and correlation of results
with theoretical predictions

W78-70202
Marshall Space Flight Center, Huntsville, Ala
TRIBOLOGICAL EXPERIMENTS IN ZERO GRAVITY
Keith E. Demorest 205-453-1504

The following paragraphs summarize the technical scope of
two tnbologieal experiments selected for development for flight
on Spacelab. {1} The experiment entitled, "Tribological Studies
of Fluid Lubncated Journal Bearings in Zero Gravity,” proposes
the operation of a conventional journal beanng and of 2 journal
bearing which utiizes ferrolubricants Basic behavior characteris-
tics of journal bearings operating in zero gravity should be proviced
by this experiment. {2} The experiment entitled, "Wetting.
Spreading and Operating Characteristics of Beanng Lubricants
in a Zero Gravity Environment’, will monitor the wetting process
for selected lubricant-surface combinations and provide an
understanding of the mechanism of properly maintaining lubrnicant
films and the eiffect of surface wettability on beanng performance
and Iife in a space environment

750-03-27

W78-70293
Lyndon 8 Johnson Space Center, Houston, Tex
ORBITER EXPERIMENTS {OEX)
Donald P Gerke 713-483-3987

The OEX Program bas been wtiated i support of GAST to
utilize the Space Shutile as a research vehicle The program
objectiva 13 to collect data in the technology disciplimes that
will augment the research and technology base for future
spacecraft design The data will be collected by wtilizing the
currently planned DFl configuration, by modifications and/_or
augmentations to the present OFT baseline mstrumentation, and
by development of expenments beyond the DFl capabities for
flight on the orbiter The primary goal of thus activity 15 a more
efficient utihzation of the STS capabilites to obtain data with
which to advance spacecraft technology This RTOP includes
the effort associated with project wtiation, project support,
expenment development mnitiation, expenment compatibility
assessments, expenment integration actwvities, and integration
hardware development imtiation The experiment development
effort 1s the subject of addional RTOP's from the appropriate
NASA Centers This RTOP 1s for FY-78 only

750-04-01

W78-70294 760-04-02
Langley Research Center, Langley Station, Va

SHUTTLE ENTRY AIR DATA SYSTEM (SEADS)

P. M Siemers 804-827-3984

{506-26-13: 506-26-33)

The objectives are  to extend the knowledge of aerodynamies,
aerothermodynamics and basic fluid mechanics into flow regimes
previously inaccessible to the investigator through extraction of
fight data duning routine operation of the shuttle orbiter. Thes
knowledge will be appled to verify and increase the relrability
of sophisticated computational prediction codes: to deveiop
procedures to extrapolate wind-tunnel data to fight conditions:
to improve the performance and operational capabibity of the
5T5: and to prowsde a data base for studies of future aeronautical:
and aerospace vehicles The design, development, and calibra-
tion of the Shuttle Entry Awr Data System will be accomphlished
through in-house {LaRC) analysis and test programs supported
by contracted stullies The nstalled nstiumented. nose cap
incorporating the Shuttle Entry Ar Data System will obtam fhght
data: during each .orbater flight These data, In comjunction with
inertial data, development flight msirumentation data, and data
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R L Lawrence 205-453-5935

The objective 1s to cosponsor the design and development
of an Advanced Hybnd Computing System [AHCS) with the
Department of the Army, 1 particular, the Command of BRL,
which will direct an all-chigital approach to the AHCS, and MICOM,
which will direct the analog attempt This objective should be
met by the early 1980's Anocther objective 1s to jointly participate
in defiming and reviewing the hardware and software requirements
and system architecture for the prototype development of the
AHCS and evaluation of these prototypes The cosponsoring
government agencies will have representation on a committee
which will contract Phase B studies and monitor the &fforts on
these contracts It 15 anticipated that Phase € and D efforts will
be follow-on contracts to Phase B studies NASA will tramsfer
funds to the two different commands. as needed, to partictpate
in this project {as BRL has contracted for the digital AHCS to
be delivered m March 1979, all NASA funds will be used by
MSFC and MICOM) Qptional funding will allow NASA a hardware
praototype from this effon

W78-70601 910-47-00
Marshall Space Fhight Center, Muntswville, Afa
ENVIRONMENT CONDITIONS
W C Snoddy 205-453-2573

The objectives are to characterize the naturally occuring
environmental phenomena of spacecraft charging and the eifects
on charging caused by different surface materials, and to define
an ophimum system for the prediction of impending changes in
the spacecraft environment due to eruptions of major solar flares
These objectives will impact the design and operations of
geosynchronous space structures The approach will be 1o extract
appropriate- data from existing sources such as AST-6, plan
additional measurernents using the vpcoming SCATHA and ISEE
satellites, develop models of the interaction of large space
structures with the envirppnment, carry out an engmneering
assessment, and develop design cntena For the second objective.
a comrrelative analysts of- solar flare data will be undertakén to
determne those observations that serve as flare precursorss.
Specific data to be used are Skylab/ATM flare observations,
NOAA satellite data and data obtained with the MSFC vector
magnetograph facility (RTSM) A flare alert system will then be
defined recommending, as apprapriate, the use of esisting and
planned ground-based and satelite facilities. To accomplish
these objectives the following tasks will be performed
Task 01 - spacecraft charging at geosynchronous orbst, and
Task 02 - solar flare alert system defimtion

W78-70502 910-48-02
John F. Kennedy Space Center, Cocoa-Beach, Fla
METEOROLOGICAL INFORMATION SYSTEMS
P D Toft 305-867-2780

The objective of this effort 1s the improvement of meteorologi-
cal forecasting and data gathenng, transmission. and analyses
at the Kennedy Space Center {KSC)
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510-55-02 W78-70107
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Long Durauvon Exposure Facibty Project
780-02-03 W?8-7027¢
‘Thermal Carister Experiment
750-03-07 W78-70281
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505-04-12 W7B-70021
Propulsion Controls Research
§05-05-12 wW78-70028
Hy Snic Proput Technology
606-05-43 W78-70031
Advanced Engine System Concapts
505-05:52 W78-70032
Energy Efficient Engine
716-01-02 W78-70149
SCAR Propulsion Technalogy
743-03-22 W78-70158
AIR RAVIGATION
Helicopter  Aeroelastimty  Acousties  and  Fhight
Dynanics
505-10-23 W78-70078
General Aviation Advanced Avionics
512-52-03 W78-70125
Rotary Wing VTOL Operatmg Systems Experiments
£13-54-13 wW7e-70131
AlIR FOLLUTION
Propulsion Pollution Reduction Research
505-03-22 Ww78-70018
Stratosphenc Crinse Emssion Reduction
£11-55-02 w78-70116
SCAR Propulsion Technology
743-03-22 W78-70158'
Glebal Atmesphenc Sampling Program [GASP)}
19B-10-06 W78-70417
AIR SAMPLING
Aitbgme Platform Support for Stratosphenc Sampling
»Program:
198-10-10 wr8-70418
AIK YTRAFFIC
VTOL Operating Systems Expariments
513-54-11 W78-70130

AlK TRAFFIC CONTROL
Application of Guidance and Nawvigation Theory to
Operations of Futurs Shart-Haul Aireraft

Aurr Transpostation Systern Studies

791-40-13 W78-70097
Aeronauticzl Systems & Planning Analysis

781-40-41 W78-70102
Systems and Planning Analysis

791-40-43 W78-70103
Systemn Technology Studies

513-50-11 W78-70126

Short-Medium Range Advanced Technology Aarcraft
Design Stuthes
£16-50-01
AIR WATER INTERACTIONS
Knowledge of Atmosphere - Advanced Measurement

W78-70139

Techniques
505-08-18 W78-T0057
AIRBORNE EQUIPMENT
Anbome Experiment Flatforms
791-40-38 w7s-70101

Development of New Instrument Sysiems for Detection
of Trate Cansttuents in the Stratesphere

198-10-06 W78-70415
Airborne Platform Support for Stratosphene Sampling

Program

198-10-10 w78.-70418

AIRBORNE/SPACEBORNE COMPUTERS

Onboard Navigation Near-Earth Satellices

506-19-26 W7B-70203
On-Board Data Processing

506-20-23 W7B-70206

Mulupurpose - User Cniented Software (MUST)

520-72-03 W7B-70266
Software Engineenng for Fhght Mechanics

310-10-23 W78-70426
Attitude - Qybit Analysis

310-10-28 W7B.70427

AIRCRAFT

SCAR Stablny & Control Technology

743-05-04 W78.-70161

AIRCRAFT ACCIDENT INVESTIGATION
Awviation Safety Operating Problems.and Survivabilty
Materials, NYSB Assistance)

505-08-2t W78-70052
AIRCRAFT ACCIDENTS
Knowledge of Atmosphanc Processas
B05-08-19 ‘W78-70058
Aviation Safety Technglogy - Flight Safety
505-08-23 W78-70061
Terounal Configured Vehicle Program
§13-52-13 W78-70128
Human Factors in Avtation Safaty
515-5i-11 W7B-70138
AIRGRAFT COMMUNKICATION
Aotary Wing VTOL Operaxng Systems Expenments
513-54-13 W7B-70131
AIRCRAFT COMPARTMENTS
Fire Systems end Full Scale Test
510-56-17 W7B-70110
AIRCRAFT CONFIGURATIONS
Advanced FLight Dynamics Research
505.06-53 W7B-700449

Remotely Pifoted Research Asrcraft Technology

505-11-54 W7EB-70083
Advanced Rotorcraft Design and Application Studies
514-50-01 WT7B-70132
Advanced Transport Aircraft Technology
516-50-23 W7B-70140
AIRCRAFT CONSTRUCTION MATERIALS
Fira-Resistant Matenals Enginearing
510-56-01 W7rB-70108
Fire Resistant Materials Engimeenng
510-56-05 W7r8-70109
SCAR Structures and Malenals Testing
743-01-04 W7B8-70M57
AIRCRAFT CONTROL
Cockprt Avionics Technology
£05-07-23 W78-70053
Elight Management Systoms
505-09.31 W78-70089

Medium and Long Haul Cruise Aucraft Aerodynamics
and Flight Dyramics

07, X 505-11-13 W78-70084
505-07-11 W78-70043 Hyparsonic Aircraft Aerodynamics and Flight Dynarics
Dignal Opsratons Technology 505-11-33 W78-70082
505-07-13 W78-70080 Digizal Fly-By-Wire Flight Experment
Genaral Awatien Arr Traffic Flow Oynamics 512-51-04 W78.70123
506-10.18 W78.70076 Gengral Aviation Advanced Avionics
Helicopter  Aeroelasticiry,  Acoustes  and  Fhght 512-52-03 W78-70125
Dynam:cs Rotary Wing VTOL Cperaung Systems Expenmants
§05-10-23 W76-70078 513.54-13 WIB-70131
Tetmnazl Configured Vehicle Program Energy Efficient Transport Fhight Research
513.52.43 W7e.70128 516-53.04 N wW28-20143
STOL Oparaung Systams Supersonic Cruise Aircezft Research--Aetws Control of
L E3. . Aerpelastic Response
518.53-11 Wr8.30129 30503 W78-70160
5 ‘Hs‘_’;m SM“Q VTOL Operzting Systmsix_;:;gnaﬁl;f Precision Pointing 20d Control  Advanced Companants
506-19-16 W78-70201
AIR TRANSPORTATION AIRCRAFT DESIGN
Acceptance of Aurgraft Operations - Tech gy Adh d Elight D R 1
Assessment N
503-058-53 W78-70044
505-08-11 W78-70066 Non-Axisymmetric Nozzle Aerathermodynamics
Flight Managemant 506-11-22 W73-70086
505.-09-33 W78-70070 Combat Vahicla and Missile Aetodynamics and Flight
Short Haul Aur Transpert Conceptual Design Studes Dynamics
781-40-11 W78-70096 505-11-23 W7B-70087
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Hegh-Speed Alrcralt Aerodynamics
505-t1.24 W78-70088
Interagency and Industmal Assistanca and Testing
505-11.41 W7E-70090
Short Haul Aw Transpon Conceptual Design Studies
791-40-11 ‘W78-70096
Milaary V/STOL Awrcraft Conceptual Design Studies
791-40.21 W78-70098
Short-Medium Range Advenced Yechnology Ameraft
Dastgn Studies

516-50-01 Ww78.70139
Highly Maneuverable Aircraft Technology

723 01-04 W78-70161
Quw:er Short-Haul Research Awcraft (OSRA)

769-02-01 WwW7B.-70168

AIRCRAFT ENGINES

Engina Composite Structures

505-02-12 W78-70007

Engine Dynamics and Parformance Research

505-05-22 w78-70029
Advanced G 1 Avration Prop R h
505-06-62 W7§-70033

Motanals for Advanced Turbine Engmes (MATE}
510-83-02 W78.70105
Stratosphenc Cruise Emission Reduction
511-55-02
AJRCRAFT EQUIPMENT
Onboard Nawvigation
506-19-29
AIRCRAFT FUELS
Fupls Research
505 04-52 W7B-70026
Amrcraft Propulsion Systerns Safety Technology
505 08-22 W78-70060

w78-70116

Inertial Sensors
w78-20204

Short Haub Arr Transport Co Design Stud:
791-40-11 W78-70086
ASRCRAFT GUIDANCE

Application of Guidance and MNavigation Theory to
Operations of Future Short-Haul Arrcraft
505-07-11 W78-70049
Integrated Contrel for STOL, VTOL, and Rotoscraft
506-07-31 W78.70054
AIRCRAFT INDUSTRY
Interagancy and Industnal Assistancs and Testing
805-11-41 W78-70080
Interagency and Industnal Assistance and Tesung
505-11-43 W78-70092
AIRCRAFT INSTRUMENTS
Ganaral Aviation Advanced Avipnics
512.52.03
AJRCRAFT LANDING
Waka Vortex Minimization
514-52-01
AIRCRAFT MAINTENANCE
Rotorcraft Systerns Flight Valdation
518-51-01
AIRCRAFT MANEUVERS
Fight Dynamies
505-06-6%
High- Speed Aircraft Aerodynamics
505-11-24
AIRCRAFT NOI1SE
Propulsion Moise Research
505-03-13
Human Responsa to Noisa
505-09-13
Aircraft Intenor Noisa Reduction
505-03-23 W78-70068
Rotoreraft Aesrodynamic Performance Dynamies and
Handling Qualities

W78-70125

w78-70133

W?78-70147

W7B-TC046
W78-70088

W78-20016
W78-70067

505-10-21 W78-70077
R/ STOL Aeroacoustics and Loads

5Q05-10-43 W78-70081
Advanced Turboprop Program

511-57-02 w78-70119
Rotary Wing VTOL Op g * Sy Exp

513.54.13 W78-70131
R ft Sy Fhight Val Y

518-561-01 W78-70147
Quiet Qean Short-Haul Expenmental Engine

738-01-0z Ww78-70154
SCAR Propulsion Technology

743-03-22 wz?a-70158
Quret Propulsiva Lft Technalogy - QSRA Propulsion

Support

768:.02-02 W7B-70166

AIRCRAFT FPARTS

Alrcraft Landing Systems Effficiency Improvements

§05-08-33 W78-700635
AIRCRAFT PERFORMANCE

Fright Dynamics

505-06-63 W78-70047
Aerody Fhight R h

505-11-14 W3I8-70085
Rotorcraft Systems Flight Validation

518:51-01 W78-70147

Quiet Clean Short-Haul Experimental Engine

738-01-02 W78-70:154
Tilt Rator Research Aurcraft
744-01-01 W78-70162

AIRCRAFY RELIABILITY
General Aviation Advanced Avionics Systermns

512-52-01 W7B-70124
Gereral Aviaton Advanced Avionics )
512-52-03 Ww78-70125
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AIRCRAFT SAFETY
Knowledge of Atmosphenc Processes
505-08-19 W78-70058
Awvianon Safety Operating Problemns and Surviavabikty
Matenals, NTSB Assistance}

605-08-21 W78-70059
Avtatien Safaty Technology - Flight Safoty

505-08-23 W7T8-T0061
Aviation Safety Technology - Applied Flwd Mechanics

505-08-25 W78-70062
Awation Safety R&T - Fire Technology

E05-08-27 WI8-70063
Aircraft Systems Operational Safety and Efficiancy

Improvement

505-08-31 W78-70064

Axcraft Lending Systems Efficiency Improvements

505-08-33 W78-70065
Flight Management

505-02-33 W78-70070
Fire-Resistant Matenals Engingenng

510-56-01 W78-70108
Fire Systems and Full Scale Test

610-56-17 wW78-70110

General Avianon Advanced Aviomies Systems

512.52-01 WTE-70124
Wake Vortex Minimization
514-52-03 W78-70134

AIRCRAFT STABILITY
General Aviation Aerodynamic Perfermanca Tachnology

50B-10-11 W73-70073
Genoral Aviation Asrodynarmcs and Handhng Qualities

Technology

505-10-13 W?8-70074
Hypersonic Awrcraft Aerodynamics and Flight Dynamics

505-11-33 W73-70083
Highly Maneuvenng Awucraft Technoclegy

723-01-03 W78-70150

Supersonic Crutse Aircraft Research--Active Control of
Aeroslastic Response
743-05-03 W78-70160
Annular Suspension and Pomnting System (ASPS) Flight
Venficaton

750-03-15 W78-70286
AIRCRAFT STRUCTURES

Fire Remstant Matenals

505-01-31 W78-70004
Advanced Aueraft Structures

505-02-13 W78-70003
Hypersonie Arrcraft Structures Technology

505 02-14 W78-70009
Structural Design Methods

505-02.33 W76-70013

Utiity Aur Vehugle Systern and Concept Studies

791-40-31 W78-70100
Composite Components {ACEE)
734-01-13 Ww78-70152
Composite Wing {ACEE} N
734-02-13 W78-70153
AIRCRAFT TIRES
Aireraft Systems Operatwonal Safety and Efficiency
Iproverment
505-08-31 W7B-70064
AIRCRAFT WAKES
Helicopter  Aeroelastiity, Acoustes  a2nd  Flight
Dynamics
505-10-23 w78-70078
Wake Vortex Mimimization
514-52-0% W78-70133
Wake Vortex Minzmizaton
514.52-03 W78-720134
Wake Vortex Minimization
514-52.04 W78-70135
AIRFCIL PROFILES
Genaral Avianon Aerodynamics and Handing Qualities
Technology
505-10-13 W22-10074
AAFOILE
Anfoil and Wind Development
505-06-31 W78-70038
Analysis and Design
505-08-33 W78-70039
Agrodynamic Flight Expenments
503-06-34 W78-70040
AIRFRAMES
Ach d Awxcraft S|
505-02=13 W78-70008
Propul Systam |
505-04-13 W78-70022
Hypersonic Propulsion Technology
505-05-43 W78-70031
Advanced Engine Systemn Concepts
505-05-52 W78-70032
Drag Reduction
505.06-23 W7B-70037
Composites Purabnlity Technology
510-57-03 w78-70113
Enorgy Effictent Transpon
516.53-03 wW78-70142
AIMLINE QPERATIONS
Acceptance of Awcraft Operations - Technology
Assessmant
505-09-11 W78-70066
YTOL Operating Systems Experiments
513-54-11 W78-70130

Short-Medirm Range Advanced Technology Ameraft
Design Studres

516-50-01 W78-70139
AIRPORT PLANMNING
System Technelogy Studies
513.50-11 W7B-70126
AIRFQRTS
Acceptance of Aurcraft Operatons - Technaology
Assessment
505-09-11 W78-70066
Human Response to Noise
505-.09-13 W78-70067
AIRSHIPE

Hybnd Rator/Awship Flight Cantrols and Asrodynamic
Porforenance
505-10-51 W78.-70082
Utility Arr Vehicle System and Concept Studies

791-40-31 W78-70100
Airbarne Expenment Platforms
751-40-38 W78-70101
AIREPACE
Rotery Wing VIOL Operanng Systems Experiments
513-54-13 W78-70131
ALGORITHMS
Comp | Agrody [
505-06-13 W78-70035
Fiight Dynamice
505-06 64 WwW7g-20048

Onboard Mavigation. Mear-Earth Satellites
£05-19-26 W78.70203
Laser Hetarodyne Spectromater for Spacelab

7690-03-03 WTE-70279
Data Technolegy Assessment

656-21.02 W78-70323
Evaluation/Modsfication of Cluster Camprassion for the

LANDSAT D Thematic Mapper

656-44-05 W78-70328

Distnbuted Computauenal Research Facitity

310-10-20 W73-70424
Attitede = Orbit Analysis

310-10-26 W78-70427
Study of Concatepated Codes

310.20.28 W78-70434
Precision Computer Controlof Goddard Network Tracking

ams t
310-20-32 W78-70437

Algonthm Development - Developmant of Analyuical Orbat
Propaganon Techaique with drag

910-26-00 W78-70475
Numenal Integration, Numencal and Dynamical

Stability

910-27-05 W78-10478

Development of Methods for Studying Qrbrt Design
Control, and Lifetime

810-27-07 W78-70478
Development of Cryogemic PVT Algorithens for Space
Apphcations
910-31-02 W78-70483
ALXALINE BATTERIES
£ 1 iy h and Technol
506-23-22 W7B-70231

ALPRA PARTICLES
JPL Planetolegy Instrument Development

185-50.73 W78-70364
AMPFLIFIERS
Hrgh-Power Laser Systems Technoclagy
506-25-45 W78-70249
AMPS [SATELLITE PAYLOAD]
Particle & Parncle Field Interactuons
170-36-65 W78-70334
ANALOG DATA
On-Board Data Processing
506-20-23 W78-70206
ANALYSIS (MATHEMATICS)
Apphed Mathematics
506-25-25 W78-70242
ANISOYROPY
Gamma Ray Astronomy
188-46-57 W76-70386
ANNUAL VARIATIONS
Uppar Atmosphere Research Program
198-20-01 W78-70419
ANTENNAS
Large Deployabla Antenna Technolegy Development
524-20-05 wW78-70268
Microwave Radiomater
750-03-10 W78-70283
Communccations and Nawigatnon Expanment Definmon
645.25-41 W78-70304
Efficient Spectrum Uulzation
650-10-15 W78.70307
A Ground Antanna for Wideband Data Transmission
tams
310-20-21 W78-70436
Antennz Systems Development
330-20-65 W78-70440
Communteations
910-07-00 WT8-70465

ANTISKID DEVICES
Arrcraft Landing Systems Efficioncy Improvements

505-03-33 W7B-70085
AXC JET ENGINES

Elactric Propulsion Research and Advanced Congepts

508-22-32 wW78-70226

ATMOSPHERIC CHEMISTRY

ARRAYS
Infrared Astronomy
188-41-585 W78-70381
ARTIFICIAL INTELLIGENCE
Aruficial [ ce for Int d Robot Sy
506-19.38 W78-70205
Advanced Automation Needs Analysis
790 40-15 W78-70257
ARTIFICIAL SATELUTES
Advanced Expesiment Concepts
195-23-08 W78-70402
ASSESSMENTS

SCAR - Aerodynamsc Performance Technology

743-03-13 Wr3.70159
ASTEROIDS
JPL Planetology
185-50-72 W78-70363
Advanced Expariment Concepts
185-23-06 W7B-70402
Comets and Asteroids
196-41-76 W78-70412
Space Debnis
910-31-13 W78.70487
ASTRONOMICAL MODELS
Cometary Studies
173-45-56 W7B.70348
Thearetical Studies of Planetary Bodies
185-50-61 W78-70362
Relatvity
182-41-54 Wrs-20577

ASTRONCMICAL OBSERVATORIES
Precision Pointing and Control  Videe Inestial Peinting

Systems
5086-19-11 W7B-70198
Advanced Mission Stedy - 12 Meter X-Ray
Observatory
168-78-60 W78-70396
Imaging Studies of Comets
196-41-52 W78.70405
Ground-Based Optical Astronomy
196-41-71 W78-70408
ASTRONOMICAL SPECTROSCORY
UV and Optical Astronomy
188.41.51 W78-70373
Gamma-Ray Astronony
188-46-57 W#8-70387
ASTRONOMICAL TELESCOPES
Cometary Physics
173-46-60 W78-70348
UV and Optical Astronomy
188-41-51 W78-70368
Advanced Mission Study - 12 Mater X-Ray
Qbsensatory
188-78-60 W78-70396
ASTRONOMY

Application of Flight Simulation Technolegy

505-09-43 W78 70072
UV and Optical Astronomy

188.41-51 W7B-70369
Ultraviolet {UV) Opucal Astconomy

188.41-51 w78-70310
Infrared Astronomy

188-41-55 W78-70381
Gamma Ray Astronomy

t88-16-57 wWi8-70385
Gamma Ray Astronomy

188-45-57 W78-703E6
Gamma Ray Astronomy Qbse vatory

188-78-60 W78.70395
Ground-Based Infrared Astsomomy

196-41-72 W78-70409

ASTROPHYSICS

Theoratical Astrophysics

188-41-51 W78-70368
UV and Optical Astronomy

188-41-51 W78-70369
Ultraviolet {UV} Optical Astronomy

188-41-51 W78-70370
Relatwity

18B-41-54 W7B- 20377
Enfrared Emission Line Polanzanon Astronomy

183.41.55 W7B-70379
Particle Astrophysies and Shuttfe Expenment Definion

188.-46-56 W7B-70382
Gamma Ray Astronomy

188-46-57 W7B-70285
Theoretical High Energy Astrophysics

188-46-60 W78-70390
1 disciplinary Space R

188-48-51% wW78-70331

Advanced Technological Development General S:gnal
and Data Processing Electroruies, Sold State Detectors

188-78-51 W78-70392
Advanced Mission Study - 12 deter X-Ray

Qbsanvatary

188-78 60 W78-70396

ATMOSPHERIC CHEMISTRY
Atmosphenc Chemical Physics - Processes in Planetary
Atmespheres, Comets, and Interstellar Spece

185-47-66 W78-70356
Structure of Planetary Atmosphares

185-47-87 W78-70357
lonizanon  and Rate Prozesses in Planetary

Atmospheres

185-47-74 W?78-70361
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ATMOSPHERIC CIRCULATION

Stratosphenc Asrosol Chermistry and Physical State

198-10-08 W78.70414
Upper Atmosphere Research Program
198-20-01 W78-70419

ATMOSPHERIC CINCULATION
Knowledge of Atmosphare - Advanced Measurement
Techniques
£05-08-18 W7B-10057
Theoretical Studies - Planetary Atmospheres

185-47-72 W78-7Q360
ATMOSPHERIC COMPOSITION
Elegtro-Optical Sensor Technology
506-18-23 W78-70182

Instrument Developmant for Neutral Gas Compaosition

and Density M s in Pt ¥ Ailmospheres
185-47-52 W7r8-70380
Devel of Meas, Tech for Gas and

Ctoud Particla Composition tn High Pressurs Atmospheres

185-47-54 W78-70352
Spectroscopy and Phatochemistry of Planetary and

Cometary Mclecules

185-47-56 W7B-70353
Planatary Atmospheres-Stietisre and Composition

185-47-68 W78-70358
| ¥ A y and 5 Laboratory

Research

196-41-67 W78-70407
Ground-Based Infrared Astronomy

196.41-72 W78-70409
Stratospheric  Aerosol Chemistry and Physical State

198-10-05 W78-70414

Global Atmosphenc Samphng Program [GASP)

188-10.06 W78-70417
Stratosphenc Resaearch
198-30-02 W78-70421

ATMOSPHERIC EFFECTS
Communicat:ons and Navigauon Expenment Defintion

£45-25-41 W73-70304
ATMOSPHERIC ENTRY
TPS Matenals and Systems Evaluation
506-16-41 W78-70180

Planetary Prebe Agzothermodynamic Technology

506-26-21 wW73-70252
Planetary Mission Support
B506-26-23 W7B-70253

Miniature Wacuum Pump Davelopment for Noble Gas
and Hydrogem Pumping on Atmosphenc Entry Probes on
Outer Planet Missions
185-47-58

ATMOSPHERIC MODELS

Knowledge of Atmasphere - Advanced Measurement
Techniquss
505-08-18 W28-F0057

Magnetosphenc Physics - Particles and Famcla/Phown
Interactions [Aeronomy)

W28-70355

170-36-56 W78-70335
Structura of Planetary Aimospheres

185-47-67 W78-70357
Atmosphsnic Expenment Qevelocpment

185-47-71 W78-7035%

Theorebical Studies - Planatary Atmospheres

186 47-72 W?38-70380
Stratosphenc Resnarch
198-30-02 W73-70421

ATMOSPHERIC TEMPERATURE
Knowledge of High Altitude Atmosphent Processes
505-08-14 W7B-70056
ATMOSFPHERIC TURBULENCE
Knowledge of High Alttude Atmosphenc Processes

505.08-14 W28-70056
Knowledge of Atmosphere - Advanced Meoasuremeant
Techniques
505-08-18 W78-T0057
SCAR-Str and M, Is Techaclogy
743-01-03 W78-70156
ATMOSPHERICS
Knowledge of Atmosphenc Processes
505-08-18 W78-70053
ATOMIC BEAMS

Absolute Pressure Molecular and Atermic  Heam
Calibraticn Techniques for Mass Spectromerers
185-47-51 wWig-70349

ATOMI|C STRUCTURE

Advanced Electronmics and Matenals Research

50§-15-21 W78-70167
ATS 8
ATS-6 Solar Celt Radiation Damage Experiment

506-23-16 W78-70230
ATTITUDE CONTROL

Precison  Poiating  and  Control Advanced

Sp ft/ Expanimeant Sy

506-19-13 w78-70198
Precision  Pointing and  Control Technology

Development -

E0E-19-156 W78-70200
Onboard Navigation Near-Earth Satellites

506-19.26 W7B.70203
Auxihary lon Thruster System Techrology

005-22-12 Ww7g-70221
Guidance and Control Teghnology for Planetary

Missioris

186-68-54 W78-70365
Attrtuda - Orbit Analysis

310-10-26 w78-70427.
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Attitude Control Proputsion

910.04-00 W78-70460
Attitude Control Propulsion

910.04-00 W78-70461
Attitede Control Propulsion

910-04-03 W7e-70462°
Algonthm Davelop -Develop of Analytical Orbit

Propagation Techruque with drag

910-26-00 WIEB- 70475

Pevelopment of Methods for Studying Orbit Design
Centrol, and Lifotime

910-27-07 W78-70479
Space Operations Techmgues
910-31-03 W78-70484
AUGMENTATION
Combustion and Augmentaton Systgms Technokgy
505-04-32 W78-70024

AUSTENITIC STAINLESS STEELS
Fatrgue Damage in Steels and Composies
505-01-27
AUTOMATA THEORY
Artificial Intelhigence for Integrated Robot Systems
S06-19-35 W73-70205
AUTOMATIC CONTROL
D:gital Operations for General Aviation
505-07-18
SCAR Stability & Control Technology
743-05-04
AUTOMATIC FUGHT CONTROL
STOL Qperating Systems
513.53-11
AUTOMATIC FREQUENCY CONTROL
Aenal Applications Systems Performance Evaluanon and
Maasurement

W738-70002

W78-70051
WIB- 10161

W28-70129

516-57-08 W78-70148
AUTOMATIC PILOTS
General Aviauon Advanced Avionics
512.52.03 WwW78-70125
VTOL Operating Systems Expariments
513-04-11 W78-70130

AUXILIARY POWER SOURCES
Auwutrary lon Propulsion for MMS Application
505-22-16 W7B-70222
AVIONICS
Cockpit Avionics  Automated V/STOL Avionics
505-07-21 YW78-70052
Interagency and Industnial Assistance and Testing
505-11-41 N W78-70090
Utikty Awr Vehicla Systern and Concept Studies
781-40-31 w7a-70100
General Aviatron Advanced Avionics Systams

512-52-01 W78-70124
System Technclogy Studies

513-50-11 W78-70128
Terminal Configured Vehicle Program

§13-82-13 w78.70128
STOL Qperating Systems

513-53-11 W78-70128
Rotary Wing VTOL Operating Systems Expenrments

§13-54-13 wW78-70131

Mulupurpose - User Onented Software (MUST}
520-72.03 W78-70268
AXISYMMETRIC BODIES
Asrothermodynamics

910-39-00 W78-70499

BALLOON-BORNE INSTRUMENTS
Arrbarne Expenmant Platforms
791-40-38 Wig-70101
Ultraviolet Stellar Spectrometer Development for Space
Shuttle

188-41-51 W78-70372
Gamma-Ray Astrenomy
188-46:57 W78-70387

Instrument Systems for Measurement of Trace Gas
Consutants i tha Stratcsphere

198-10-04 w7g-70413
BALLOONS
Space Calibration of Solar Cells
760:03-20 W78.70288
Infrared Astroromy
188-41-66 W78-70381

BASBE HEATING
JANNAF Support - Plume Technology Working Group
508-21-49 W78-70220
BATCH PROCESSING
Advanced Mission Design Frototype System
910-27-04 W78-70477
BCH CODES
Study of Comcatenated Codes
310-20-28
BEARINGS
Pawer Tiansfer Research
505-04-42 W78-7002%
Helicopter Transmession Systems Technology

wW78-70434

511-58-02 w78-70131
BERNOULLI THEOREM
R/STOL Aeroacoustics and Loads
$09-10-43 W78-70081
BIOTECHNOLOGY

Advanced Teleoperatar Technalogy Development
199-51.04 W78-70423

SUBJECT INDEX

BLADE TIPS
Propulfsion Instrumentation Resaarch
505-04-62
BODY-WING CONFIGURATIONS
Wing Body Aerodynamics
505-06-51
Wing-Body Aerodynanics
505-06-54
BOLOMETEAS
Far Infrared Astronomy
18B-41-55
BOOMS (EQUIPMENT]
Spacecraft Retriaval Aids
910-31-15
BORON
Composites for Propulsion Companents
505-01-32
BOUNDARY LAYER CONTROL
Lammar Flow Contraf
514-55-03
BOUNDARY LAYER TRANSITION
Aerodynamic Fhghl Expenments
505-06-34
BOUNDARY LAYERS
Computational Aerodynamcs
505-06-13
Duag Reduction
505-08-23
Knowledge of Atmosphenc Processes
505.08-18
BRAXKING
Aurcraft Landing Sy Effi y Imp
E505-08-33
BRAYTON CYCLE
Brayten Isctopa Power System {BIPS)
S06-23-62
BROADBAND
Broadband Merowave Radiometer Technology
506-18-33 wWrg-70194
BROADCASTING
Technical Cansultation Servicas
643-10 01
BUBBLE TECHNIGUE
Sohd State Data Recorder
£20-71-03
BUFFETING
Loads Aeroslasticity, and Structural Dynamics
505-02-23 wrg-7oom
Medwm and Long Haul Cruise Awrcralt Aerodynamics
and Flight Dynamies
506-11-13

W78-70027

W18-70043
W78-70045

W73-70380

wW78-70488

WI8-T0005

W7§-70137

W78-70040

W78-70035
W78.T0037
W78-70058

W78-70085

wW78-70238

W7E-70301

W78-70265

W78-70084

C

C-135 AIRCRAFT
Energy Efficient Transport Flight Research

516-53-04 W78-70143
CALIBRATING
Space Calibranon of Solar Calls
750-03-20 Wra-702a8
Absol P Molecu! and Atormc  Beam

Calibration Techriquas for Mass Spectrometers
185-47-51 Ww78-70349
CAMERAS
Cometary Observation and Theory
173-45-60
CANARD CONFIGURATIONS
Highly M g Awgralt Technol
723-01-03
CARBON DIOXIDE
Development of Measurement Technigues far Gas and
Cloud Parucle Composiion in High Pressure Atmospheras

W78-70347

W78-70150

185.47-54 wig8-70352
CARBON DIOXIDE LASERS
High Power Laser Systams Technolagy
506-25-43 WG-70248

CARBONACEOUS METEORITES -
Chemical and Isotopic Studies of Meteontes

195-21-04 W78-70398
CARGO AIRCRAFT
Analysts and Design
505-08-33 W78-70039

Medium and Long Haul Crnise Alrcraft Aerodynamees
and Flight Dynamics

605-11-13 W78-70084
Aerod Flight Ri h

505-11-14 W78-70085
Air Transportation System Studies

791-40-13 W78-70097
Systems and Flanning Analysis

791-40-43 W78-70103
Ad d Ti 1 Aicraft Technol

§16-50-23 W78-70140

CATALYSIS

Definition of Physics and Chemistyy Experiments 1n

Space

750-01-53 W78-70274

CATALYTIC ACTIVITY
Surface Physics and Computanonal Chemistry
506-16-11 W78-70170
CELESTIAL MECHANICS
Algonthm Pevelepment - Development of Analytical Crbit
Propagation Technique with drag

910-26-00 W7B-70475
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CERAMICS
Advanced Propulsion Materials
505-01-12 W78-70001
Fan, Compressor and Turbmne Technology
505-04-22 W78-70023
CERENKOVY COUNTERS
Particle Astrophysics
188-48-58 w78-70333
CHARGE COUPLED DEVICES
infrared Witrasensitsve Detectors
506-18-13 w78-70189
Advanced Imaging Systems Technology
506.18-15 Ww78-10190
Astronamical High Resolution Sensors
506-18-16 w78-70191
On-Board Data Processing
506-20-23 W18-70206
Guidance 2ad Control Technology for  Planetary
Missions
186-68-54 W78.70365

CHARGED PARTICLES
Spaceeralt charging and High Voltage Plasma Effects
S06-23-42 W78.70234
Magnatasphenc Physics - Parucles and Particlef Photon
+ Interactions {Aaronomy)
170-36-56
CHEMICAL ANALYEIS
Chamical and Isotopse Studies of Meteontes

W78-70335

195-21-04 W78-70398
instrementation
910-13-00 W78-70471
CHEMICAL COMPOSITION

Analysis of Environmental Impact of Laench Vehrla
Effluents

505-21-33 wW78-70217
Laboratory Simulation
195-23-03 W78-70401
Advanced Expenment Concepts
195-23-06 W78.70402
Ground-Based Infrazed Astronomy
196-41-50 W7B-70403
Aduanzed  Infrared Astionomy and  Laboratory
Astrophysics
196-41-54 W7B-70406
Comets and Asteroids
196-41-78 W78-70412
Stratesphene R h Feld M ts Program
188-10-06 w78-70416
CHEMICAL EYOLUTION
JPL Planetclogy
185750-72 W78-70363
CHEMICAL PROPERTIES
Physics and Chemisiry of Solids
E06-16-12 . W78-70171
Definition of Physics and Chemistry Expenments {PACE)
in Space
760 01-59 W78-70275
CHEMICAL REACTIONS
Materals for Space Structures
506-16-23 Wi8-70174

CHEMISORPTICON
Fatigue Damage n Stesls and Composites

505-01-21 W78-70002
CIRCUSTS
High-Densny Cweurt Technology. Computer-Arded
Des:gn and Testing
508-20-89 W78-70214
X-Bard Uplink Davelepmen?
310-10-64 W78-70432
CIVIL AVIATION
Flight Management
505.09-33 W23-70070
Short Haul Aw Transport Conceptual Design Studies
791-40-11 W78-70096

Unilicy Air Vehicle System and Concept Studies

761-40.31 W78-70100
Aeronautical Systems & Planning Analysis

791-40-21 W7B-70102
Systems and Planning Analyss

791-40-43 W78-70103

CLEAR AIR TURBULENCE .
Awaton Safety Opsratng Protlems and Survivabilty
Matenals, NTSB Assistancet

505-08-21 W7B-2005%

CLIMATE :
Data Coll 5 s and Appleation:

650-10-14 W78-70306

Data Management Systems Engineering and Analysis for
Cimate
656.12-01 W78-70320
Systens Engwnasnnyg Analysis and Dala]lnfutmatlun
Technology for OA Dissiplines
656-44-02 W78-70325
Magretospheric Physics - Partictes and Pamicles/Field
Interaetion
170-36-55
CLOUDS
Development of Measurement Techniques for Gas and
Cloud Particle Composition in High Pressure Atmospheres

W78-70331

185.47-54 W78-70362
CLOUDS {METEQROLOGY)
Landmark Tracking and Identification
750-03-14 W?3-70285

COAL
Fuels Research
505-04-52
COASTS
Satelhte-Aided 200-Mile Fisheries Coastal Zone
€82-10-11 W78-70317
CODERS
Advanced Video Systems
650-60-10
CODING
Dhgital Systams Davalopment
310-20-67
COHERENT RADIATION
Rad:ant Energy Conversion
508-25-31 W78B-70244
Development of a Thin-Film Josephsen-Junction for
Millimeter and Submill Wavelength Appl
188-78-56
COLUSIONS
Camaets ahd Asteroids
196-41-76
COLOR VISION
Simulatien Technology for Aeronautics
£05-09-41
COMBAT
High-Speed Awrcraft Aercdynamics
505-11-24
COMBUSTION
Pagpulsion Pollution Reduction Research
505-03-22
Basic Combustion and Pollution Research
505-03-23

WI8-70026

wW7rB-70311

W7B-70442

W75-7039IZ
W7B-70412
W78-70071
W7B-70088
wW78-70018

Wi8-10018
Hyparsenic Propulsion Technclogy
505-05-43 W7E-70031
Advarced Reusable High Densty and Dual-Fuel Engine
Technology
506-21-19 w78-70215
Chemrcal Propulsion Research and Davelopment
506-21-45 w78-70219%
Shuttle Paylead Defrutton  Physics and Chemistry
Expenmenis in Space

750 01-52 W78-70273
Spacelab 0-G Combustion
750-03-25 W78-70280

COMBUSTION CHAMBERS
Combusuon and Augmentation Systems Technology

505-04-32 W7B-70024
Fuels Research
505.04-52 wW78:70026

COMBUSTION PHYSICS
Advanced Sohid Propulsson and Pyrotechnic Concepts
506-21-35 W78-70218
COMEUSTION PRODUCTS
Gas Turbine Engne Polluton Reduction Yechnology

505-03-25 W78-70020
Firg Resistant Matenals Enginegring

510-56-05 wW78-70109
Swatospheric Cruisa Emission Reduction

511.55 02 W78-70118

COMET TAILS

Cometary Studies

173.45.55 W78-70345
Cometary Instrumentatign

173-45-56 W78-70346

COMETS

Comats and Interstellar Matter

173-45.51 W78-70344
Cometary Studies

173-46-55 W78-70345
Cometary Instrumentation

173-46-56 wWig-70346
Cometary Obsenvation and Theosry

173-45.60 W78-70347
Cometary Physics

173-46 60 W78-70348

Advanced Techniques for the Measurement of lon
Composition and Dt
185-47-53 W78-70351
Spectroseopy and Photochemustry of Planetary and
Cometary Mclecules
1856-47.56
A pheng Ch | Physics - P
Atmospheres Comets and Interstellar Space

W7B-70353
n Planetary

185-47-66 VW78-70356
Advanced Experiment Concepts

195-23-06 W78-70402
Imaging Stadies of Comets

196-41-52 W78-70405
Advanced Infrared  Astronomy and  Laboratosy

Astrophysics

195-41.54 W78-70406

COMMENCIAL AIRCRAFT

Advanced Aircraft Structures

605-02-13 W78-70008

Shert-Medium Range Advanced Technology Awrcraft
Design Studies

516-50-01 wW78-70139
Composita Components {ACEE)

73 12 W78-70152
Composite Wing [ACEE}

734-02-13 WIB-T0183

COMMUNICATION

Communications and Nawigation Expenment Defimtion

645-28-41 wW78-70304

COMPUTER NETWORKS

COMMUNICATION EQUIPMENT

BDesign of Software C ponents
650-60-99 W78-70314
Elactronic Mail Study
682-10-15 Ww78-70319
COMMUNICATION SATELUITES
Technical Consultation Services
643-10-01 w7rg-20289
Tachnzeal Wt S
643-10-01 W78-70301
Communications Sateflite Apphcations Systerns Studies
6§43-10-02 W78-70302

Design of Software Commun:cations Components

650-60-99 w78-70314
Disaster Communications Sztellite

682-10-05 W7B-70315
land Mobile Communications Satellite System Design

682-10.08 T W78-70316

Public Serice Commumcations Satellite {PSCS}.

682-10-13 W78-70318
Bectronic Maif Study
682-10-15 w?28-70319

COMMUNICATIONS TECHNOLOGY SATELUTE
Advanced Video Systems
650-50-10
COMPATIBILITY
Propellant Compatibiity with Matenals for Lang Duration
Missions

w78-70311

186-68-62 W78-70366
COMPONENT RELIABILITY
Highly Reliable Sensor Technology Predictable
Long-Lifa
505-18-45 W78-70197

COMPOSITE MATERIALS
Fatigue Lia Prediction Mesthods and Faligue Control

505-01-22 W78-70003
Fire Resistant Matenals

505-01-31 wW78-70004
Engine Composite Structures

505-02-12 W78-70007
Advanced Airgraft Structures

505.02-13 w78-70008
Composites Durability Technology

310-57-01 W78-70111
Composnes Durability Technology

510-57-03 W78-70113
Composite Components {ACEE)

734-03-13 W78-70162
Compostie Wing {ACEE}

734-02-13 W78-70153
SCAR Structures and Materials Testing

743-01-04 W78-70157

Advanced Matenals, Manufactunng, and Lubncation
Processes

506-16-22 wW78-70173
Composite Struclures Analysis and Design Methods

506.17.22 W78-70183
Systems Technology Studies

524-70-03 W78-70267

CASTS- Composite for Advanced Space Transportation
Systems

524-11.03 W78-70269
Structuros

210-01-00 W7E-70455
Space Operanions Techmques

$10-31-00 W78-70481
Matenalss

210-38-00 W78-70497
Matenals

$10-38 0O W78-70498

COMPOSITE STRUCTURES

Strectural Design Meathods

505-02-33 W78-70013
Engwe Composites Durability

510-57-02 W78-70112

SCAR-Structurgs and Matensls Techrology -

743-01-03 W78-70156
Vehicle Design Methods
506-17-23 W78-70184
COMPRESSIVE STRENGTH
Composites Durabilsty Technology .
510-57.03 w78-70113
COMPHRESSORS
Fan Comprassor and Turkine Technology
505-04-22 W78-70023
COMPUTATION
Wing Body Asrodynamies
505-05-51 W78-70043
COMPUTER DESIGN
POCCHET  Payload Operanons Control  Center
Computational System of the 1980s
310-40-20 W78-70448
L Usage Technig
310-40-41 W78-70449
Inf n Mar Sy
910-33-00 W7g-70492
COMPUTER GRAPHICS
Applied Mathematics and Computar Science
505-15-33 W78-70035

COMPUTER NETWORKS
Evolution of Operaticns Support Computing into the
1980 s (DEMOS)

310-40-26 W78.70445
Automatic Data Handling
310-40-36 W78-70446
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COMPUTER PROGRAMMING

POCCHNET: Payload OCperations Control  Center
Computational System of the 1980s
310-40-40 W78-70448
COMPUTER PROGRAMMING
Flight Dynarmics
505-06-64 W78-70048
Application of Fight Simulation Technology
£05-05-43 W78-70072
Impact of S ft Timing Sy on Data
Processing
310-40-32 W78-70450
Network Control and Data Processing Development
310 40.72 W78-70451
COMPUTER PROGRAMS
Intat and Nozzle Research
505 04-12 W78-70021

Asulicial Intelligence for Integrated Robot Systems

506-19-35 W7g-70205
Ch F bl h and Davelop

506-21-45 W78-70219
A of Enabl Technology for Future

Missions

790-40-19 W7B-70259

Software Engineenng for Flight Mechanics
319-10-23 W78-70426
Algonthm Development - Development of Analytical Osbit
Propagation Technique with drag
910-26-00 W78.70475
Devalopmant of Methods for Studying Orbit Dasign
Control, and Lifettme
81Q-27-07 W7g-70472
Davalopment of Cryogenic PVT Algonthms for: Space
Applications

91¢-31-02 W78-70483
Advanced Crew Actwily Planning System
910-31-08 W78-70385

Formufation of Consumables Management Models for
Advanced Systems Studies
910-31-16

COMPUTER STORAGE DEVICES

Advanced Technology--Nonvolatite Semiconductar
Memary
910-32-00

COMPUTER SYSTEMS DESIGN

Acronautical Systems & Planning Analysis
791-40-41 w7e-70102

Evolution of Operations Support Computing mnte the
1980 s {DEMOS)

W78-70489

W7B8-70490

310-30-26 W78-70445
Automatic Data Handling

310:40-36 W78-70448
Matwork Control and Data FProcessing Development

310-40-72 W78-10451

COMPUTER SYSTEMS PROGRAMS
Mulupurpese - User Onented Software (MUST)

Faemulation of Consumnables Management Models for
Advanced Systems Studres

910-31-16 Wig-70488
CONTAMINATION
Thermal Control Ceanngs
506-16-39 W7E-70179

Cryogenic Technology for Cooling Detectors below 10
Kelvin
506-256-21 ‘W7B-70241
Bevelopment of an Induced Environment Contamination
Monitor {IECRA}
750-03-02 W78-70278
Propulsion Contaminanon Effects Moduale - PCEM -
Spacecratt Experiment
750-03-12
CONTINUQUS WAVE LASERS
Spectroscopy and Photochemistry of Planetary and
Cometary Moleculas

w78-70284

185-47-55 Wi8-70353
CONTROL EQUIPMENT
Pracesion  Fointing  and  Control Advanced
Spacecraft/£xpemment Sysiems
606-13-12 W78-70188
Precision Ponting and Contref  Adwvanced Camiponents
506-19-16 Wra-70201
CONTROL STARIUTY
SCAR Stabiity & Control Technology
743-05-04 W78.70161
CONVECTION

Shuttle Payload Defimtion
Expenments in Space
750-01-52 W78-70273

Geophysical Fluid Flow Experments on Spacelab

Physies and Chemstry

750-03-26 W78-70291
GOOUNG
Advanced Reusable High Density and Dual-Fuel Enging
Technelogy
£46-21-18 Ww78-70215

Cryogeric Technology for Cooling Detecters below 10
Kelvan

506-25-21 W78-70241
CORROSION

Structural Composites and Adhesives

505-01-33 W7B-70006
Physics and Chemistry of Sohids

506-18-12 w78-70171
Definmon of Physics and Chemistry Expenments in

Space

750-01-53 W78-70274

CORRDSION RESISTANCE
Propellant Compatbility with Matenals for Long Duranion
Missions

186-68-62 W78-70366

SUBJECT INDEX

Station and Netwerk Monitor & Control” Technology
Development

310-30 68 W7E.70443
Impact of Spacecraft Timing Systems on Data
Processing
310-40-42 W78-70450
COSTS
Planelary Solar Cell and Blanket Reseacch and
Technology
506-23-15 W78-70229

COVALENT BUNDS
Advanced Electromics and Materal Science
5068-15-23 W7B-70168
CRACK PROPAGATION
Structural Design Methods
505-02-33
CRANFS
Mechanical Systerns
910-35-00
CRASHES
Structural Design Mathods
506-02-33
CRATERING
Impact Cratering Expenmental Studies
195-21-03
CREEP TESTS
TPS Matenals for Space Transportation Systems
606-16-43 W78.70181
CROSS FLOW
Advanced Flight Dynamics Aesearch
505-06-53
CRYOGENIC EQUIPMENT
Cryogenics
910-37-00
CRYOGENIC FLUID STORAGE
Development'of Cryoganic PYT Algosithms for Space
Applications
910-31-02
CRYQGENIC FLUIDS
Systems Engineenng Analysis
910.356-00
CRYOGENIC ROCKET PROPELLANTS
Arrtude Gontrol Propulsion
S10-04-00
CRYOGENICS
Transonc Test Techniques and Instrumentation

W73-70013

W78-70494

W78-70013

W78-70397

W78-70044

W78-704495

W78-70483

W73-70493

w78-70460

505-06-43 W78-20042
Advanced Transport Awcraft Technology

£16-50.23 W73-70140
Heat Pipe Techinology

506-16-31 W78-70175
Flight Testing of Heat Pipes

£06-16-36 W78-70178

Cryogenic Technology for Caohing Detectors below 10
Kebvin

5207203 W7B-70266 COBMIC RAYS ) oo wie.70241
Design of Socltware Communications Components Pamicle Astrophysics and Shuttle Experiment BDefintion 506-?.95'29 pitys W78-70243
650-60-99 w7s-70314  188-46-56 W78-70382 Coyopan fuxd M
Pamcle Astrophysics igansc Flu: anagement
Software Engineanng for Fiight Mechanics T68-46-56 W78-70384 750-03-18 W78.-70287
310-10-23 R W78-70426 X_ray Astronormy Relatvity
Attitude - Orbie Analysis 188-46-59 W78-70389 188-41-64 W78-70376
310-10-26 W78-70427 Low Gravity Superflnd Helum Advanced Technology Relatvty and Celestial Mechanics
Softwara Processes Devalopment 18B-41-54 W78-70378
910-28-00 W78-70480  {88-78.51 W78-70393 lafrared Astronomy
GOMPUTER TEGHNIOUES Advanced Instrumantation "Sgr':n’g';ics W78-70381
Simulation Teckaclegy for Aeronautics 910-13-00 W78-70472
505.09-41 » W78-7007%1 COSMOLOGY C:‘fg_l’,itg‘u RFACES W7870498
h Th
31000 R e o re.T0425  188-41.61 | Astrophystes wra-70368  _ Advanced Electrones and Matenals Reseater, 20167
COMPUTERIZED DESIGN lsgl‘t‘{alvg:al {UV] Optical Astronomy WIB-70370 CYCUIC LOADS
Intagratafi Programs for Aerospace-Vahecla Design Relatmity Fatigue Life Prediction Methods ard Fatigue Control
510-54-03 WIBI0IBE 54 wrg70377  505-01-22 W78-70003
COMPUTERIZED SIMULATION COBT ANALYSIS Composites Durability Technclogy
Analytcal Fluid Dynamics Onboard Navigatwon® Inertial Sensers 51057-01 W78-70111
502'”?';1'“ . o s W78-7003%  g45.19.20 wra70204 CVGLOTRONS =~
pplad Mathamatcs al mputar Sclence len Cycltron Gas Excitaticn
505-15-31 W78-70094 Mlﬁs\;:ﬁs:ment of Enabling Technslogy for Futurs 508.25.92 WS 70245
Communigations 790-40-19 W18-70259
910 07-00 W78-T0467 COST EFFECTIVENESS D
Paylaod Deployment and Retnieval Systems Simufation Hrgh-Speed Aircraft Aerodynarmics
Davelopment £05-11-24 W78-70088
910-27-03 W7B-70476 Salid State Device Techrology DATA ACQUISITION
Simulaton {Advanced Hybnd Computing System - §06-20-33 WI8-70208 Paylpad Environments and Dynamics
AHSC) Advanced Missron Concepts - Technology Requzements 505-17-36 wW78-70187
910.42-00 W78-70500 of Integrated Eanth-te-Geosynchronous Space OEX Thermal Protection Expenments
COMPUTERS Trnsponauon Systams 750-04-06 W78-70297
Simulauon Technology for Aeronautics 780-40-33 W78-70262 Data Management Systems Engmeenng and Analysis for
505-09-41 W7B-70071 Computer Usage Techmgues Clrnate
CONCENTRATION {COMFOSITION) A ) and Data Frocessing LS040 £86.12.01 W78-70320
Magnétasphience Physics - Particles and Particle/ Fhoton 310-40-72 o Y W78.70851 v Space Science Research
Interachions (Axronomy) Network Producivity Research ) 188-18.51 W78-70391
170-36-56 W78-70335 310-40.73 W78.70452 Radis Metne | tatson Davel t
CONDUCTIVE HEAT TRANSFER i COST REDUCTION 310-10-61 w78-70431
Magnetosphene Physics  Particles and Particlgf Field Systam Technology Swdies Network Producinaty Research
Interactions. 513-50-11 W78.70126 310-406-73 W7B-704582
170-36-35 W7E-70333 Highly Maneuverabls Aircraft Technology DATA BASES
CONSTRUCTION MATERIALS 723 01-04 W7E-70151 Moiss Reduction Techaclogy
Non-Verrestrisl Matenals Unlizatan for Satellte Power Advanced Space Structures 505-03-12 w78-70015
Systems 505-17-13 W78-70182 Adwvanced Flight Dynamucs Research
790-40-39 W78-70264 Software Engineening for Flight Mecharmcs 505-06-53 W78-70042
CONSUMABLES {SPACECAEW SUPPLIES) 310-10-23 WwW78-70428 VTOL Aerodynamic  Performance and Handling
Formulation of Consumables Management Models Antgnna Systems Development Quaklias
910-31-01 W78-70482 310-20-65 W78-70440 505-10-31 W78-70078
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High-Speed Awcraft Aeredynamics

505-11-24 W78-700388
Apphad Math: and Comgp S

505-15-32 W78-70095
VTOL Operating Systems Expenments

513-54-1% TT WT8-70130

High Capacity Data Storage and Dispfay  Archival Data
Storage Technology
£06-20-59 W78-70213
Advanzed Mission Design Prototype System

910-27-04 W7B.70477
Fi of Consumables Manag) Models
910-31-01 W78-70482
DATA COLLECTION PLATFORMS
Data Colfection System Dovalopment
650-10-13 W78.70305
Data Collection Systems and Applications
650-10-14 W78-70306
DATA COMPRESSION
Advanced Video Systems
650-80-10 W?78-70311
Int tve Data Lk Eval Study and Expenment
E655-44-01 W78-70324

Evaluation/Modification of Cluster Compression for the
LANDSAT D Thematic Mapper
656-44-05

DATA CORRELATION

Airframey Proputsion System Interactian

514-54-04
DATA LINKS

Digatal Qperations Technology
505-07-13

Microwave Components and Techmiques
506-20.45 W78-70210

High Capacity Data Storage and Display. Fiber Optics
Data Links

W78.70328

W78-70136

W78-70050

506-20-55 W7B-70212
Interactive Data Link Evaluaton Siudy and Expansmant
656+44.01 WTB.70324

DATA MANAGEMENT
High Speed Data Transfer
and Techniques
506-20-46 W78-70211
Data Management Systems Engineenng and Analysis for
Climate

5/Ku Band Components

656-12-01 W78-70320
Syt E;i aﬂd A lr

656-12-01 W78-70322
Interactive Data Link Eval Study and Experiment

656-44-01 W78-70324

Systams Engineenng Analysts and Dalaflnfon'nahon
Technology for OA Diseiplines
656-44-02 W78-70325
Evaluation/Modification of Cluster Compression for the
LANDSAT D Thematre Mapper
656.44.05 W78-70328
Systems Engineering Analysis and Data/Informatnon
Tachnology for Environmental Quality

6§56.44.08 W7T8-70329
Disaiphne Center for Data Management
656-50 M1 W7B-70330
Formu! of C oles M Modals for
Advanced Systems Studies -
810-31-16 W78-70489
DATA PROCESSING

Aenal Applcations Systems Perfarmance Evalyation and
Moeasurement

516-57-08 W7B-70146
Highly Relizbla Sensor Technology Predictable

Long-life

506-18-45 w78-70197

ed Data Handling Techrig

506-20-28 W7a-20207
High Capacity Data Storage and Display  Fiber Optics

Data Links

506-20-85 W78-702312
VOIRFSEASAT Follow-On Technology Readiness

790-40-25 W78-70281
Data Technology Assessment

658-21-02 W78.70323
End-to-End Data System Concepts Study

656-44-03 W78.70326

Advanced Technological Development, Ganeral Signal
and Bata Processing Electromcs Schd State Detectors

188-78-51 w78-70392
Image Processing Fagiity Performance Evaluation and

Improvement

310-40-39 W78-70347
impact of Spacesraft Timwmg Systems on Dalr

Procaessing

310-40.42 W78-70450

DATA PROCESSING EQUIPMENT
Razl-Time Electronic Synthetic Aperture Radar {SAR)
Processor

656-44.04 W78-70327
DATA ETORAGE
Sohd S1ate Dewica Technology
506-20-33 W78.70208

High Capacity Data Storage and Dasplay.  Archival Data
Storage Technology

506-20-59 Wig-70213
Solid State Pata Recarder

520-71-03 W7B-70265
Data Technology Assessmeant

656-21-02 W78B.70323

Information Management Systems

910-33-00 . W78.70491
DATA SYSTEMS

Solid $tate Data Racorder

520-71-03 W7E-70265
Data Collecton System Development

650-10-13 W78-70305
Data Technology Assessment

§56-21-02 W78-70323
End-to-End Data System Concepts Study

656-44-03 W78-70326
Disciphne Center far Data Managemant

656-50-01 W78-70330
Digital Systems Devalopment

310-20-67 W78-70442
Automatic Data Handling

310-40-36 W78.70446

DATA TRANSMISSION

High Capacity Data Storage and Display  Fiber Optics

Data Links

506-20-55 W78-70212

Real-Time Electronic Synthetic Aperure Radar (SAR)
Processor

656-44-04 W7E8-70327
Whideband Data Ti 1 and Swmiching for the

1980¢

310-20-29 WIB-70435

A Ground Antenna for Wideband Data Transmission

Sysiems

310-20-31 W78-70436
Q 1
910-49-02 W78-70502
DECODERS
Advanced Video Systems
650-6¢-10 wW78.70311
DECODING
Study of Concatenated Codes
310-20-28 W78-70434
DEEP SPACE
High Performance Powaer Systems
506-23-55 W78-70239
DEEP SPACE NETWORK
Spaccborne  Antanna  and  Micrewave  Systems
Technology Study
790-40-35 - W78-70263
Navig Accuracy Analy
310-10-60 W78.70430
Radio Metnc Instrumentation Develepment
310-10-61 W78-70431
Antenna Systems Development
310-20-65 W78.70440
Station and Metwork Monor & Coatrol Technology
Development
310-30-68 W78-70443
Tracking Station Systems Technology
310-30-89 W78.70444
Natwork Control and Data Processing Development
310-40-72 W7B-70451
Network Productivity Research
310-40-73 wWi8.70452

DEFENSE FROGRAM
Military V/STOL Awvcraft Conceptual Dasign Studies

791-40-21 W78.70098
DEFLECTORS
V/STOL Propulsion Research
505-05-32 W738-70030
DEFORMATION
Fan, Compressor and Turbine Technology
505 04-22 W?28-70023
DEPLOYMENT
Large Deployable Antenna Technology Development
524-70-05 W7B-70268
DESIGN
Space Vahrele Dynamres
S06-17-35 W78-70186

DESIGN ANALYSIS
Integrated Programs for Aerospace-Vehicle Design

510-54-03 W78-70108
DIFFERENTIAL EQUATIONE
Numerizl  Integration, B 1 and DOy 1
Stabality
910-27-05 W78.70478
DIFFUSION
Structural Composites and Adhesives
$05-01-33 W78-70006
Matenals for Space Structures
506-16-23 W78-70174

DIGITAL COMPUTERS
Paylacd Deploymant and Retrieval Systems Simulaton
Development
910-27-03
DIGITAL DATA
Imaga Processing Facility Performance Evaluation and

WI8-70476

Improvement
310-40-39 W78-T0447
DIGITAL SYSTEMS

Digital Operations for General Aviatian

505-07-18 W78.70051
Analytical Redundancy Management for Fhight Control

Systems

505-07-34 W78-70055
Digital Fly-by-VWire Flight Expenment

512-51-03 wW78-70122
Digital Fly-By-Wire Flight Expeniment

512-51-04 W7B-70123

DYNAMIC RESPONSE

Systam Technology Studies

513-50-11 W78-70126
Systems Technology Studies
513-50-13 W78-70127
Automated Data Handling Techniques and Components
506-20-26 W78-70207
A Ground Antenna for Wideband Data Transmassron
Systems
310-20-3% W78-70436
Network Contrel and Data Processing Development
310:40.72 W78-70451
Stabilization and Canirol
910-08-00 W78-70468
DIODES
High-Power Laser Systems Technology
508-25-41 W78-70247
DIRECT CURRENT
Elestngal Pawer
910 05-00 W78-70464

DIRECTIONAL CONTROL
Application of Fhight Srmulation Technology

505-09-43 W78-70072
DISASTERS
Disaster Commurications Satelbte
682-10-05 W78-70315
DISPERSING
Aerial Apphcalions Dhspersal Systems Evaluation and
Improvement
518-57-02 W78-70144

DISPLAY DEVICES
Cockpit Awionics  Autornated V/STOL Avicnics
505-07-21 W78-70052
Cockpit Avionics Teehnology

505-07-23 W28-20053
Fhight Mznagement Systems
505-09-31 W78-70069

Applcation of Fhight Simulation Technglogy

505-09-43 W78-70072
Helicopter  Aeroelasticity  Acousties  and  Flight

Dynamics

505-10-23 W78-70078
General Aviation Advanced Avionces

512-52-03 W78-70125
Tarminal Configured Vetucle Program

513-52-13 W78-70128
Rotary Wing VTOL Operating Systerns Expeniments

513-54-13 W78-70131

Ground Demonstration of Sensor and Display Augmented
Contrel for Shuttle Remote Manipulator System {RMS)

907-41-16 W78-70454
DISSOCIATION
High-Power lasar Systems Technology
506-25-41 W7B-70247
DCPPLER EFFECT
X ray Astronomy
188-48-89 wW78-70388
DRAG REDUCTION
Propulsion System [ntegraton
6505-04-13 W78-70022
Drag Reduction
505-06-23 W78-70037
Gensral Aviation Aerodynamies and Handling Qualities
Technology
505-10-13 W78-70074
Larinar Flew Control
514.55-03 W78-70137
PROP TESTS
Development of a Shuttle Flight Experiment Drop
Dynamucs Modula
760-03-01 Ww78-20277
DROPS (LIQVIDS)
Aenal Appl D 5 Evall n znd
Improvemeant
516-57-02 W78-70144
DUAL SPIN SPACECRAFT
Precision  Fointing and  Coatrol Advanced
Spacecraftf Experiment Systams
506-18-13 W78-70189
DUAL THRUST NOZZLES
Advanced Rausable High Densny and Dual-Fuel Engine
Technology
506-21-19 W78-70215
BucTs
Fropulsion Noise Research
508-03-13 W78-70016
DYNAMIC CHARACTERISTICS
Engine Dynamics and Performance Research
§505-08-22 W78.70028
Space Vehicte Dynamics
506-17-36 W78-70186
$Space Vehicle Dynamics
506-17-39 w78-20188
Dynarmics of Planetary Atmospheres
185-47-57 W78-70354
DYNAMIC CONTROL
Propulsion Contols Research
505-06-12 wW78-70028
DYNAMIC MODELS
Fight Dynamics
605-06-63 W78-70047
Thaoratical Strd:es - Planetary Atmospheres
185-47-72 W7B-70360
DYNAMIC RESPONSE
Space Vehitle Bynamics
506-17-33 W78-70185
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DYNAMIC STABILITY

DYNAMIC STABILITY
Tilt Rotor Research Aireraft

744-01-01 W18-70162
Numenal Imegratign  Numenical and Dynamical

Stability

910.27-05 W78.70478

DYNAMIC STRUCTURAL ANALYSIS
Loads, Aeroelasteity and Structural Dynamies

505-02-21 W78-70010
Flight Loads and Agroelastcity

505-02-24 W78-70012
Payload Enwvironments and Dynamcs

506-17-36 w78-718?7

DYNAMIC TESTS

Payload Emaironments and Dynamics

506-17-36 W78-70187

E

EARTH ENVIRONMENT
Multifunction Microwaves fpr Enwvironmental Sensing
506-18-36 W78-70136
EARTH ORBITAL RENDEZYOUS
Electneal Power

910-05-00 W?78-704684
EARTH ORBITS
Prtecison  Pomting and  Control, Advanced
Spacecrafif Expariment Systems
506-19-13 W78-70199
Technical Consultation Sernces
643-10-01 W78.70300
Algonthm Davelop - Davel ntof Anak | Orbae
Propagation Techmque with dr2g
310-26-00 W78-7047%
Space Debns
910-31-13 W78-70487
EARTH RESOURCES
Data Collection Systems and Apphcations
£50-10-14 W78-70306
Systems Enginaenng and Analysis
656-12-01 W78-70322
Intesactive Data Link Eval n Study and Exp 1
€568 44-01 W78-70324
ECHELETTE GRATINGS
Comatary Observation and Theory
173-45-60 W78-70347

ECONOMIC ANALYSLS
Public Service Communications Sateling (PSCS)

ELECTRIC PROFULSION
Auxiliary [on Thruster Systern Technology
506-22-12 W78-70221
Auxihary lon Propulsion for MMS Application

506-22-16 W73-70222
Pomary Electric Propulsion Systems

506-22-22 W78-70223
Electne Propulsion Research and Advanced Concepts

506-22-32 W18-70226

ELECTRIC SPARKS
Experimant Davelopment - Laboratory and Theoratical
Solar Physics
170-38-53
ELECTRO-OPTICS
Electro-Optical Sansor Technology
506-18-23
Communications
910 07-00
ELECTAOLYTES
Photon-Matter Interactions
506-25-33
Efectnical Power
910-05-00
ELECTROMAGNETIC FIELDS
Radant Enengy Conversion
506-25-31
ELECTROMAGNETIC tNTERACTIONS
JANNAF Support -~ Plume Technology Working Group
506-21-43 W78-70220
ELEGTROMAGNETIC INTERFERENCE
Informanon Manzgement Systems
9103300
ELECTROMAGHNETIC MEASUREMENT
Cometary Instrumentation
173.45.56
ELECTROMAGNETIC RADIATION
Photon-Matter Intaractions
506-25-33
High-Power Laser Systems Techrology
506-25-41
ELECTROMAGNETIC SPECTRA
Infrared Astronomy
188-41-85
ELECTROMECHANICAL DEVICES
Mechanical Systems
910-36-00
ELECTRON GUNS

W78-70342

W78-70192

W78-70465

W78-70246

W78-70463

W78-70244

W78-7043

W78-70346

wW78.-70246

W78-70247

W78-70381

W78-70494

£82-10-13 W78-70318 High Speed Data Transfer Advanced Microwave
ECONOMIC FACTORS Amplifiers
Aeronautical Systems & Plannng Analyss B06-20 42 W78-70203
791-40-41 W7B-70102 ELECTRON iMPACT
EFFLUENTS lonization  and  Rate Progessas in Planatary
Analysis of Enwironmental Impact of Launch Yohicle Atmosphares
Effluents 185-47-74 W78-70361
506-21-33 W78-70217 UV and Gpucal Astronomy .
188-41.51 W78-70371
M;?t\gerlo{rEnéﬁn; of am Induced Environment Contarmination E'-Ecsl;’ligglc EgUIPMTEN':Ir I
R R id State Device Technelogy -
EFTF?.?.I: 3-02 Wwr8-70278 506.20-33 W78-70208
Spacecraft charging and High Voltage Plasma Effects EM'SETION SPECTRA
505.23-42 W78-70234 ectro-Optical Sensor Technology
- 506-18-23 W7B-70192
Shutile Payload Defimtion Space Flight Technology gnERGY ABSORPTION
Expenments
750.01-22 WIB70271  gouasrural Dosign Methods W78-70013
ELASTOMERS ENERGY CONSERVATION
Auwrcraft Systems Operational Safety and Efficiency Engine Component Improvement Program
Improvement 511-54-02 W78-70115
505-08-31 W78-70064 Energy Efficient Engine
SCAR Fusl Tank Sesfants 716-01-02 W78-7Q143
743-01-01 W78-70155 ENERGY CONVERSION
Viscoelastic Properties of Polymers Electrochem:cal Research and Technology
506-16-15 wW78-70172 50:-23—22| ’ s BIPS) W78-70231
ELECTRIC BATTERIES Fayten lsatape Fower System
Physics and Chems:stry of Solids 506-23-62 Wig-70238
505-16-12 w78.70171 Eogﬂgg_fg{‘-“ﬂm Conversion . WIE-70244
Multi-KW Low Cost E2cth Orbutal Systems High-Pawer Laser Systems Technalogy
506-23-59 W78.70237 506-25-41 WT8-70247
Thermal Control ENERGY SPECTRA
910 02-00 W78-70457 Parnicle Astrophysics and Shuttle Expenment Definmion
ELECTRIC FIELDS 188-46-56 W78-70382
Particle and ParticlefPhoton 1 1ons Ray A y
{Atomesphenc-Magnetospheric Coupling) 188.46-57 W78-70385
170-36-56 W78-70336 ENERGY STORAGE
ELECTRIC GENERATORS Economical Earth Orbual Powar System
Multi-KW Low Cost Earth Orbital Systems 506:23-55 W78-70236
506-23-59 W78-70237 EMERGY TRANSFER
ELECTRIC FOWER PLANTS Gamma Ray Astrongmy Qbservatary
Economical Earth Orbital Power System 188.78-60 W78-70335
508-23-55 W78-70236 ENG:N{E COdN;uI'ROIL n N
ELECTRIC POWER SUPPLIES riat and Nozzle Heseare
Mulni-KW Low Cost Powear Systams Management 505-04-12 W78-70021
£05-23-52 w7g.70235 ENGINE DESIGN
Advanced Engine System Concepts
Braylon Isctope Power System (BIPS) B05-05-62 W78-70032
502['“2:['5:[ P W18:70238 Materials for Advanced Turbine Engmnes (MATE)
! ower 510-53-02 W78-70105
$10-05-00 W78.70463 £ngime Composites Durability
Electncal Powrer 510-57-02 W78-70112
810-05-00 W78-70464 Quwet Clean General Aviation Furbofan [QCGAT)
ELECTRIC POWER TRANSMISSION 511-53-02 W78-70114
Mult-KW Low Cost Power Systems Management Engine Component Improvemeat Program
508.23-52 W78-70238 511.54.02 W78-70115
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SUBJECT INDEX

Strazosphenc Cruise Emigson Raduction

511-65 02 W78.70116
Vanable Cycle Enging Components

511-56-02 w78-70117
Energy Efficient Engine

716-01-02 W7B-70148

Quist Clean Short-Haul Expenmental Engine

738-01-02 wrg-70154
SCAR Propulsion Technology
743-03-22 W78-70158

ENGINE INLETS
Engina Dynamics and Performanca Resea:
605.05-22
VfSTOL Propulsion Research
505-05-32
ENGINE NOQISE
NRoisa Reductron Technology
505-03-12
ENGINE PAATS
Engine Composites Durabilty
510-57-02
Engine Component Improvement Program
£11-54-02
Varnable Cycle Engine Componeats
511-56-02
ENGINE TEETE
Norse Reduction Technology
505-03-12
Propulsion Pollution Reduction Research
505-03-22
Propulsion Instrumentation Research
5056-04.62 W78-70027
Advanced General Aviatian Propulsion Research
505-05-62 W78-70033
Materizls for Advanced Turbine Engines (MATE)

rch
w78-70029
W78-70030

wzs-70015

WIB:-70112
W?78-70115

W78-70117

W7R-70015

W78-70018

510-53-02 W78-70105
Engine Component Improvement Program
511-54-02 W78-70115

Quret Cfean Short-Haul Expenmental Engine

736-01-02 w7e-70154
ENVIRONMENT EFFECTS
High Temparature Heat Pipes
506-16-32 W76

Analysis of Environmental Impact of Launch Vehicle
Etflyents
506-21-33

Solar Array Technology and &
Solar Electnc Propulsion {SEP}

Wr8-70217
ntzl Impact fer

506-22-29 W78-70225
Envizonment Cenditions
910-47-00 W78-70501

ENVIRONMENT PROTECTION
Shart-Madirm Rangs Advanced Technology Adrcraft
Design Studies
516-50-07
ENVIRONMENTAL CONTROL
Heat Pipe Technology
506-16-31
Thermal Control Coatings
506-18-39
ENVIRONMENTAL MONITORING
Infrared Ultrasensstive Deteclors
506-18-13 Wr8-70189
Pevelopment of an Induced Environment Contamination
Monator (IECM}

W7r8-70139

W?8-70175

‘W7e-70179

750-03.02 wW78.70278
Data G y and A 15
650-10-14 ‘W78-70306
ENYIRONMENRTAL TESTS
Composites Durability Technology
510-57-03 W78-70113
EPHEMERIDES
Onboard Nawngation  Landmark Trackers
506-19.23 W78-70202
X-Band Uphnk Deavelopment
310-10-64 W7r8-70432

EQUATIONS OF MOTION
Algenthan Davelopi «Develop of Analyneal Orbit
Propapation Technique with drag
910+26-00
ERAROR ANALYSIS
BDevelopment of Cryegente PVT Algonthms-for Space
Applications
910-31-02
ERROR CORRECTING CODES
Study of Concatenated Codes
310-20-28
ERROR SIGNALS
Onboard Navigation Landmark Trackess
506-19-23
EVUTECTICS
Advanced Propulsion Matenals
50%5-01-12
EVOLUTION (DEVELOPMENT)
Laboratory Simulation
195-.23-03

W78-70475

W78-70483

W7B.70434

W78-70202

W78-70001

W78.70401

- EXCITATION

Radiant Energy Conversion
506-25-31

Photon-Manter Interactrons
506-25-33

Ground Based Radio Astronomy
188-41-52

Wre-70244
w78-70246

Wwr§-70375


http:910-28.00
http:506-19.23
http:50622.32

SUBJECT INDEX

EXHAUST FLOW SIMULATION
H: Aucraft Aerody

Hyp s aml Flight Dynamics
505.11.33

W78-70089
EXHAUST GASES
Propulsion Pollytion Reducton Research
505-03-22 W78-70018
Stratospheric Cruise Emission Reductron
511-65-02 W78-70116
EXHAUST NOZZLES
Propulsion System Integration
505-04-13 W7B-70022

Non-Axisymmetrig Nozzle Aesrothermodynamics
505.11.22 W7B-70086
EXPERIMENTAL DESIGN
Devalopment of a Shutile Flight Expenment Drop
Dynamics Module

750-03-01 W78-70277
Cryegenic Fluid Management

750-03-18 W7B-70287
Development of S$Solar Spacelab Expenment and

Ha:dware

170-38-51 W78B.70337

Degvelopment of Expenments and Hardware for Selar
Physics Hasearch

170-38-51 W78-70338
Expenment Development - Laboratory and Thearetical
Solar Physics
170-38-53 W78-70342
EXPERIMENTATION
Defintian of Physics and Chemmstry Expenments (PACE)
n Space
750-D1-89 W78-70275
Tharmal Canister Expenment
750-03-07 W78-70281
QOEX Tharmal Protection Expanments
750.04-06 W78-70287
EXTRATEMAESTRIAL MATTER
Non-Tarrastrial Materials Unlization for Satellita Power
Systems
790-40-39 W7B-70264
EXTRAVEHICULAR ACTIVITY
Contingency In-Orbiz Servicing Study
910-31-10 W78-70486
EXTREMELY HIGH FAEQUENCIES
Antenna Systems Development
310-20 65 W78-70440
Radio Systems Development
310-20-66 . W7EB-70441
Tracking Statien Systems Technology
310-30-69 W78-70434
F
F-15 AIRCRAFT
Auframef Propulsicn System Interaction
514-54-04 W78-70136

F-18 ALRCRAFT
Remotely Piloted R

h Aireraft Technol

GV
505-11-54 W78-70093
F-8 AIRCRAFT
Analy Redund Manag for Flight Control
Systams
505-07-34 W7B-70055
Dignal Fly-By-Wire Flight Expenment
512-51.04 W78-70123
FABRICATION
Structures
910-01-00 W78-70455
FAILURE ANALYSIS
Systern Technology Studies
513-50-11 W78-70126
Instrummentation
910-13 00 W78-70471
FAILURE MODES
Composites Durability Technology
510.57.03 W78-70113
System Technology Studies
513-60-11 W7?73-70126
FAR INFRARED RADIATION
Far [nfrared Asteconomy
188-41-55 W78-70380

Davelopmant of a Thin-Film Josephson-Junction for
Milkmeter and Sobrillimeter Wavelangth Appheatons
188-78.56 W78-70394

FATIGUE [MATERIALS)
SCAR-Structures and Matenals Technotogy

743-01-03 W7B-70156
Physics and Chemisty of Solids
506.16-12 wW78-70171
FATIGUE LIFE

Fatigue Damage in Steels and Composites
505-01-21
Structural Design Methods
50%5.02-33
Campostes Durzbility Technology
510-57-03
FATIGUE TESTS
Vahicle Design Methods
506-17-23
FEAZIBILITY ANALYSIS
Engine Component Improvement Program
511-54.02

W78-70002
W78-70013
W78-70113

W78-70184

W78-70115

Definiion of Physics and Chemistry Expeaiments {PACE)
in Spaca
750-01-59

FEED SYSTEMS

A Ground Antenna for Wideband Data Transmission

W78-70275

W78-70436
FERRITIC STAINLESS STEELS
Fatigue Damage in Steels and Composites

£05-01-21 W78-70002
FERTILIZERS
Aaradynamics of Aenal Apphcawons Asecraft and
Systems
516-57-03 W78-70145
FIBER CPTICS

High Cepacity Data Storage and Display  Fibar Optics
Data Links

B506-20-55 W78-70212
Cometary Observation and Theory
173-45-80 w78-70347

Wideband Data Transmussion and Switching for the
1980's

310-20-29 W78-70435
Commurication
910 07-00 W78-7T0466

Fiber Optics Instrumentation for Oxdizer Tanks.

910-13-14 WI8-70473
Information Management Systems
910-33-00 W7B-70491
FIGHTER AIRCRAFT
Highly Mansuvenng Aircrait Technology
723-01-03 W78-70160
FIGURE OF MERIT
Antenna Systems Development
310-20 65 W78-70440
FINITE DIFFERENCE THEORY
Computational Aerodynamics
505-08-13 W7B-70035
FINITE ELEMENT METHOD
Computational Aerodynamics
505-08-13 W7B-70035
Composite Strugturgs Analysis and Design Methods
506-17-22 wW78-70183

FIRE EXTINGUIBHERS
Awviation Safaty Technology - Applied Fluid Machanrics
$505-08-25 Wi78-70062
FIRE PREVENTION
Alreraft Propulsion Systems Safety Technology

505-08-22 W78-70060
Aviztion Safety R&T - Fire Technology

505-08-27 W78-70063
Fire-Resistant Matenals Engineenng

510-56-01 W78-70108
Fice R s Ergl g

510-56-05 W78-10109
Systems Engingenng  and Demonstratton of an

Autormnated Fire Weather Data System

650-10-16 W78-70308
Mazengls

910-38 00 W78-70457

FIREBEE 2 TARGET DRONE AIRCRAFT
Remotely Piloted Research Aurcraft Technology
505-11-54 W78-70093
FIREPROQFING
Fira Resistant Matenals
505-01-31
Fire Systems and Full Scale Tast
510 86-17
FIRES
Awviazion Safety Operating Problems and Servivability
M. Is. NTSB A ]

W78-70004

Ww78-70i110

505-08-21
FISSION
Theosstrcal Studies
185-22-02
FLAME RETARDANTS
Fire-Resistant Matenals Enginaenng
510:56:01

W78-70059

W78-703939

W78-70108

Matenals Engl ng
W78-70108
FLAMMASBIUTY
Fire Sysiems and Full Seale Test
510:56.17
FLAT PLATES
Thermal Control
910 02-00
FLIGHT CHARAGTERISTICS
Aasrodynamic Test Methods and Instrumentanon
505-06-41 W78-70041
Transonic Test Techmiques and Instrementation

Wie-70110

W78-70457

505.-06-43 W78-70042
General  Awiatron  Maneuverability. Safety  and

Perfarmance Improvemnent

805-10-14 W78B-70075

Genaral Aviaton Aw Traffic Flow Dynamics
£05-10-18 W78-70076
Hybnd RotorfAurship Flight Contrals and Aeredynamic
Performange

505-10-51 W78-70082
Oblique Wing Aerodynamics

805-11-1% W78-70083
Altramof Propulson Systam Interaction

514-54.04 W78-7T0136
SCAR Stability & Control Technology

743-05-04 W78-70161

FLIGHT TESTS
Tiit Rotor Resenrch Awrcraft
744-01-01 W78-70162
FLIGHY CONTROL
Flight Dynamies
505.06-64 WT7B-70048
Cockpit Avioncs  Automated Vf STOL Avionics
505-07-21 W78-70052
Integrated Control for STOL VTOL. and Rotorcraft
£05-07-31 w7g-20034
Analytical Redundancy Management for Fhight Control
Systems
505-07-34 W78-70055
Flight Management
505-09-33 W718-20070
VTOL Aerodynamic Performance and Handling
Qualities
505-10-31 W78-70079

RSTOL Aurcraft Aerodynamic Performance and Handhing
Qualities

505-10-41 W78-70080
Bugital Fly-by-Wire Flight Expenment

512-51-03 wW78-70122
Systemn Technology Studies

513-50-11 W78-70126
VTOL Operating § E WS

513-54-11 W78-70130
Energy Efficient Transport

516-53-03 W78-70142
Aerodynamics of Aertal Applcations Awrcraft and

Systems

516.57.03 W78-70145

Advanced Mission Design Prototype System
910-27-04 W78-70477
FLIGHT CREWS
Fight Management Systems
505-09-31
Right Management
505-09-33
FUGHT MECHANICS
Rotoreraft Aarodynamue Performance, Dynamies and
Handling Qualites

W78-70069

‘W78-70070

505-10-21 W7B-70077
Space Shutile Devalopment Support
§05-26-33 W7B-70255

FLIGHT OPTIMIZATION
Advanced Missicn Design Prototype System
910-27-04 W78-70477
FLIGHT PATHS
R/STOL Aurgraft Aerodyna mic Performance and Handling
Qualities
505-10-41
FLIGHT PLANS
Advanced Mission Design Prototype System
910-27-04 W78-70477
FUIGHT SAFETY
Astcraft Propulsion Systems Safety Technology

W78-70080

505-08-22 W8 70060
Systemn Technohogy Studsas
513-50-11 W78-70126
Wake Vortex Minimization
514-52-04 W78-70135
Highly Maneuverable Arcraft Technology
723-01-04 W78-70151
FLIGHT SIMULATION
Simulation Technology for Aaronautcs
505-09-41 W78-70071
Helicop Aeroalastici A end  Flight
Dynamics
505-10-23 W78-70078
Human Factors in Aviation Safety
515-51-11 w78-70138
FLIGHT SIMULATORS

Application of Flight Simulaton Technology

505-09-43 W78-70072
FLIGHT STABILITY TESTS
Flight Bynamues
505-08-63 W78-70047
FLIGHT TESTS

Loads Aeroelasticity and Structural Dynamucs

505.02-23 wW78-70011
Basic Noise Research

505-03-15 W78-70017
Aerodynamic Flight Expenments

505-06-34 w78-70040
Flight Dynamics

505 06-64 W78-70048

Awrcraft Systems Operattonal Safety and Efficiency
Improvernent

805-08-31 W73-70064
Genesal Aviation Aerodynamics and Handling Qualities

Technology

505-10-13 W78-70078
Digital Fly-hy-Wire Flight Expenment

512-51-03 W78-70122

Gengial Aviztion Advanced Avionics Systems

512-52-01 w78-70124
General Aviavon Advanced Avionies

512-52-03 W78-70125
Systems Technology Stud:es

513-60-13 w78-70127
Wake Vortex Minimization

514-52:04 W78-70135
Rotorcraft Systems Flight Validation

518-51-01 W7B-70147
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FLOW DISTRIBUTION

Highly M Aireraft Tachnology

723-01-04 WT8-70151
Tilt Rotor Research Arcraft

744-01-04 W78-70163
Rotor Systems Research Awcraft (RSRA)

745.01-03 W78-70164

Artficaal [ntelligence for Integrated Rebat Systems
506-19-35 W7B8.70205
Mulupurpese - User Osianted Software {MUST)

520.72-03 W78-70266
Shuttle Payload Expenments Definition
750-01-23 W78.70272

Laser Heterodyne $pectrometer for Spacelab
780-93-03 W7TB-70279

Shuttle Opesational Fiight Test of the Solar Electric
Propulsion Solar Array

750-03-04 w7e-70280
Eight-cm lon Thruster Experiment
750-03-09 W78-70282

Propulsion Contamunatien Effects Module - PCEM =
Spacecraft Experiment

780-03-12 W7B-70284
FLOW DISTRIBUTION

Propulsion Noise Research

505-03-13 ‘W78-70016
Computational Aerodynamics

505-06-13 W78-70035
Turbulence and Modelling

505-06-21 W78-70036
Aeral Appleations Dispersal Systems Evaluation and

. Improvement
516-57-02 W78-70144

Chemical Propulsion Research and Development
506-21-45 w7g-70219
Planetary Probe Aerothermodynamic Technology

508-26-21 W78-70252
Planetaty Mission Support
506-26-23 W78-70253
Space Shuttle Configurations and
Acrothermodynamics
506-26-21 W78-70254
Infrared Imagery of Shuttla
750-04-05 W78-70236
FLOW VISUALIZATION
Basic Noise Research
505-03-15 W?8-70017
Airdonl and Wind Development
505.06-31 W78e-10038
FLUID DYNAMICS
Analytical Fluid Dynamics
505-06-1% W7B-70034
Dvag Reduction
505-05-23 W78-70037

Applted Mathematice and Cemputer Science

5051531 W78-70094
Computatonal and Expersmental Aerothermodynamucs
506-26-11 W78-70250

Shuttle Payload Defintion-
Expanments 1n Space

Physics and Chermistry

750-01-52 W78.-70273
Definition of Physics and Chemstry Expenments [PAGE]
In Spaca
750-01-59 W7B-70275
FLUID FLOW

Geophysieal Fluid Flow Expamments on Spacelab

750-03-26 W7a-70291
FLUID MECHANICS
Wing-Body Aerodynamues
505-06-55 wW78-70045
Cackpt Aviomics Technology
505-07-23 W78-70053

Geophysical Fluid Flow Experiments on Spacelzb

750-03-26 W78-7021
Shuttle Enuy Am Data System {SEADS)
750-04-02 W78-70294
FLUIDICS
G ] Aviation Ady d A Systams
512-52-01 W78 70124
General Aviation Advanced Avionics
512-52-03 W78-70125%
FLUORESCENCE
X ray Astronomy
188-46-59 W7g-70338
FLUDRINE
Long Life Advanced Propulsion Systems for Pianetary
Spacecraft
506-21-25 W78-70216
long Lfs Space Storable Propulsion Syslems
Technology
£§25-71-05 W78-70270
FLUORCCARBONS

Development of New Instrument Systems for Detection
of Trager Conctituents in the Stratosphere
198-10-06

FLUTTER
Loads, Aercelastucity and Structural Dynamics

W78-70415

505-02-23 W78-30011
FLUTTER ANALYSIS
Fight Loads and Asvoslasticity
505-02-24 W78 70012
Astroelasticity of Turbme Engines
510-55-02 W7B-70107

FLUX DENSITY
Advanced Nickel- Cadmium and Probe Batienes
506-23-26 W7?B-70232
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FLY BY WIRE CONTROL
Hemmotely Piloted Research Asrcraft Technology

505-11-54 W78-70093
Digital Ry-by-Wite Flight Expenmemt

512-51-02 W7E-70122
Digrtal Fiy-By-Wire Flight Exparfiment

512-51-04 wW78-70123

FLYING PLATFORMS
Airbotne Platform Support for Stratespheric Sampling

Program
198-10-10 Wr78-70418
FOG
Knawledge of Atmosphenc P
505-08-19 WIB-7T0058
FOREST MANAGEMENT
Sy Engl g and D of an
Automated Fire Weather Data System
650-10-18 wW73-70308
"FRAGCTURE MEGHANICS
Fatigue Damage in Steels 2nd Composites
505-01-21 W78-70002
Fatigue, Lfe Piediction Mathods and Fatigue Control
505 01-22 W78-70003
FREE FLIGHT
Microwave Radiometer
750-03-10 W78-70283
FREE FLIGHT TEST APPARATUS
Long Duration Exposure Faciliy Project
780 02.03 w7g-70276
FAEOHN

Laser Heterodyna Spectrometer for Spacelab

760 03.03 W78-70273
FREQUENCIES
Techneeal Consultztion Services
643-10-01 w78-70301

Radi¢ Metne fnstrumentation Development

310-10-61 w78-70431
FREQUENCY ASSIGNMENT
Technical Consultation Services
643-10-01 W78-70299
Techmcal Consultation Senvicas
643-10-01 W78-70300
Communtcations Satellite Appl ns Systems Studi
643-10-02 W78-70302
Communications and MNavigatron Expenimant Defintion
645-25-41 Ww7e-70304
FREQUENCY DISTRIBUTION
Preciszon Time and Frequency Sources
310-10-42 W78-70428
FREQUENLY STANDARDS
Precimion Time and Freguensy Soucces
310-10-42 W78-70428
FRICTION

Advanced Matenals Manufactunng, and Lubncation
Processes

506-16.22 W78-70173
Trbological Expenments m Zero Gravity
750-03-27 W78.70252
FUEL CELLS
Etectrochemnical Research and Technology
506-23-22 W78-70231
Theimal Control
910-02-00 W78.70457
Efectneal Power
910 05-00 W75-70463
Electheal Power
910.05.00 W78-70464
FUEL CONSUMPTION
Short Haul Air Transport Conceptual- Design Studies
781-40-11 W78-70036

Advanced Turboprop Program - Flight Test

511-87-04 W78-70120
Lamunar Flow Centrel

514.55.03 wWi18-70137
Advanced Transpornt Aireraft Technology

516-50-23 W78-70140
Energy Efficient Transpart

516-53-03 W7g-70t42
Energy Efficient Engine

ME-01-02 W78-70149

FUEL CORROSION
Propellant Compaubiiity with Materals for Long Duralion
Missions

186-68-52 W78-70366
FUEL INJECTION
Hyp uc Propuls:on Technology
505.05.43 W78.70031
FUEL SPRAYS
Combustton and Augmentation Systems Technology
505-04-32 w78-70024
FUEL TANKS
SCAR Fual Tank Se#alants .
743-01-01 w7B-701565
G
GALACTIC CLUSTERS
Advanced Mission Study - 12 Meter X-Ray
Observatory
168-78-60 W78-70386
GALACTIC EVOLUTICN
Theoretical Astrophysics
186-41-61 Ww78-70368

SUBJECT INDEX

GALACTIC RADIATION
Particle Astrophysics
188-46-56
GALAXIES
Infrared Astronomy
188-41-55
Gamma Ray Astronomy
188-46-57
GALLEAN SATELUTES
JPL Planetology
185-50-72
JPL Planstology Insttument Development
185-50-73
GALUUM ARSENIDES
Advanced Electronics and Material Science
506-15-23
GAMMA RAYS
ton Cyclotron Gas Exectaton
£06-25-32
Particle Astrophysics
188-46-56
Gamma Ray Astronomy
188-46-57
Gamma Ray Astronomy
188-46-57
Gamma-Ray Astronomy
188-45-57
Gamma Ray Astronomy Obsarvatory
188-78-60
Advanced Expenment Concepts
195-23 06
GAS ANALYSLS
Instrumnent Developmant for Neutral Gas Composition
and Density Measurements i Planetary Atmospherss
185-47-52 ‘W78-70350
Davelop q for Gas and
Cloud Particle Composiron tn High Pressure Atmosphares
185-47-54 W78-70352
Instrument. Systems for Measurement of Trace Gas
Constituents in the Stratosphere
198-10-04 W?8-70413
Davelopment of New Instrumant Systems for Detection
of Trace Constiuents in the Stratosphere
198-10-06
GAS DYNAMICS

W78-70382

‘W73-70331
‘W?78-70386

W78-T0363
wW78-70364

‘W78-70168

W74-70245
W78-70384
WwW78-70385
W7B-70386
W7B-70387
W78-70395
W78-70402

of .M Tech

w73-70415

Absolute Pressure Molecular and Atomic Beam
Calibration Techniques for Mass Spectrometers
185-47-51 W78-70349

GAS FLOW

Propulston Instrumentation Research
505 04-62 W78-70027

Cockpit Avioncs Technology
505-07-23 ‘W78-70053

GAS GENERATORS

Attitude: Cantrol Prapulsion

910-04-00 W78-70461
GAS MIXTURES

High Power Laser Systems Technology

B06-25-43 W7re-70248
GAS TEMFERATURE

Prepulsion Instsumsntation Aesearch

505-04-62 W7B-70027
GAS TURBINE ENGINES

Propulsion Pollution Reduction Research
505-03.22 W78-70018

Gas Tuwrbme Engine Pellution Reduction Techrology
505-03-26 W78-70020

Comb and Aug Systems Tech qy¥
505-04-32 Wre-70024

Stratosphene Cnnse Ermission Heduction
511-55-02 wW78-70116

GAS TURBINES

Advanced Propulsion Materials

505-01-12 wTa-7000m
GASDYNAMIC LASERS

Radiant Energy Conversion

506-25-31 W7B.-70244
GASBEOUS FISSION REACTORS

Pfasma Cors Reactor Research

506-24-13 wW78-70240
GEARS

Power Transfer Research
505-04-42 W7B-70025

Hehcopter Ti L Systems Technology
511-58-02 Ww78-70121

GENEAAL AVIATION AIRCRAFT
5005-05-62 W78-70033

General Avsation Aerodynamic Performance Technology
505-106-11 W78-70073

Genreral Avianion Aerodynamics and Handling Qualities
Technology
505-10-13 W78-70074

General  Aviation  Manguverability, Safety and
Performance fmprovament
505-10-14 W78-70075

General Avtanon An Traffic Flow Dynamcs
505.10«18 W78-70078

General Aviation System Studies
79i1-40-53 w73-70104

Quiet, Ctean General Awiation Turbofan [QCGAT)
511-53-02 W78-70114

General Aviation Advanced Avionics Systems
512-52-01 WwW78-70124
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SUBJECT INDEX

General Avration Advanced Awianics

H:gh Temperature Heat Pipes

512-52-03 W?28-70125 508-16-32 W7B-70176
GEODESY Advanced Reusable High Density and Dual fuel Engine
Relatmity Technology
188-41-54 W78-70376 505-21-19 W78-70215
GEOPHYS$ICS Space Vahlucle Aeroth d and Configuration
Geophysical Fluid Flow Exp s on S lab Technol
750-03-2 WI8-70291 506-26-13 W78-70251
GEOPOTENTIAL ij;erm“w?::;l: Configurazions and
Algonthm Development - Development of Analytical Orit 506-26-31 W78-70254

Propagation Techniqua wath dzag

910-26.00 W78-70475
GIMEALS
Auxidiary lon Thruster System Technology
506-22-12 Wi8-70221
Pamary Electnc Propulsion Systems
506-22-22 W7B-70223

GLOBAL ATMOSPHERIC RESEARCH PROGRAM
Global Atmaspharic Samphing Program {GASP}

198-10-06 W7B-70417
GRAPHITE
Compaosites for Prepulsson Componants
505-01-32 W78-70005

CASTS- Composite for Advanced Space Transportation
Systams
E£24-71-03
GRAYITATIONAL FIELDS
Cometary Stuches
173-45-55
GRAVITATIONAL WAVES
Relatvity
188-43-54
GRAVITY WAVES
Cryogenic Technology for Cooling Detectors below 10
Kehwin
£06-25-21
GRCOVING
Aurcraft Landing Systems EFficrency Improvements

W7B-70269

W78-70345

W18-70377

W78-70241

505-08-33 W78-70065
GROUNKD STATIONS
On-Board Data Procassing
506-20-23 WJ78-70206
GSTDN Systerm Optimzation
310-20-47 W78-70438

GROUND TESTS
QGust Propulsive LIt Technology - GSRA Propulsion
Support
763 02-02
GUNN DODES
Advanced Communications Research
EE0-60-11
GYROSCOPES
Onboard Nawigation
506-19-29
Relatvity
1883-47-64
Refatvity and Celestial Mechanics
188-41-54
Stabslizanon and Control
$10-08-00

W78-70166

W78-70312

Inertial Sensors
W78-70204

W78-70376
Wi8-703738

W78-70468

H

HARDWARE
Payload Environments and Dynamics
508-17-28
HEAD-UP DISPLAYS
Awiation Safety Operating Problems and
Matenals, NTSB Assistance)
505-08-21
HEAT PIPES
Heat Pipe Technology
508-16-21
High Temperatura Heat Pipes
506-16-32
Fhight Testang of Heat Pipes
506-18-36 wW78.70178
Thormeelectrie Thermioniz Ensrgy Conversion
506-23-35 W78-70233
Thermal Canister Experiment
750-03-07
“Thermal Control
910-02-00
Thermal Control
910-02-00
HEAT RADIATORS
Thermal Control
910 02-00
HEAT RESISTANT ALLOYS
Advanced Propulsion Materials
505 01-12
HEAT SHIELDIRG
TPS Matenals and Systerms Evaluation
506.16-41 w78-10180
TPS Matenals for Space Transportation Systems

W78-70187
Survvability

W78-70069

W?28-70178
W7B-70176

wW78-70281
W78-70456

W78-70457

W78-70456

W78-70001

506-16-43 W78-70M81
OEX, Thermal Protection Expanments

750-04-06 wW78-70287

HEAT TRANSFER

Fan. Compressor and Tusbine Technology

£05-04-22 W78-70023
Computationz| Asicdynamics

505-06-13 W78-70035

Shuttle Payload Definfion Space Flight Technology
Expenments

750-01-22 W71B-70271
Spacelab Two Phase Heat Transfar

750-03-21 W78.70289
Shuttle Infrared Leeside Temperature Sensing (SILTS)

750-04-04 W78-70295

HEAT TRANSMISSION

Earth Based Lunar Observations

195-23-01 W78-70400

HEAVY UFT HELUICOPTERS
Hybad RotorfAirship Flight Controls and Aerodynamic
Performancs

505-10-51 W78-70082
HELICOPTERS
Advanced Awcrafl Structuies
505-02-13 W78-70008
Helicopter  Aemelastoty. Acoustics and  Flight
Dynamies
505-10-22 W78-70078

Helicopter Transmission Systems Technology

511-58-02 WwW78-70121
R ft Syst Flight Validat
518-51-01 Ww78-70147
HELUM

Cryogenic Technology for Cocling Detectors below 10
Kelvin
506-25-21 W78-70241
Miniatuee Vacuum Pump Development for Noble Gas
and Hydrogen Pumping on Atmospherc Entry Probes on
Quier Planet Missions
185-47.68
HEUUM ISOTOPES
Development of Cryogenic PVT Algonthms for Space
Applications
910-31-02
HIGH ALTITUDE BALLOONS
Uraviclet Stallar Spectrometer Oevelopment for Space

W78-70355

W78-70483

Shuttle
188-41-51 W78-70372
Gamma-Ray Astronomy
188-46-57 W78.70387
HIGH ASPECT RATIO
Highly Maneuvening Aircraft Technology
723-01-03 W78-70150
HIGH ENERGY INTERACTIONS
Infrared and Radie Astronomy
188-41-82 W78-70374
Theorenical High Energy Astrophysics
188-46-60 ‘W78-70350

HIGH PRESSURE
Transonic Test Techniques and Instrumentaton
505:06.43 W78-T0042
HIGH STRENGTH ALLOYS
Fatigue Lifs Predictron Methods and Fatigue Control
505-01-22 W78-70003
HIGH TEMPERATURE —
Froperties of Matenals for Electronic Applications

B06-15-25 W78-70169
HIGH TEMPERATURE TESTS
Adwanced Propulsion Matenals
506.01.12 ‘W78-70001

Advanced Electronies and Matenal Science
506-15-23 WI8- 70168
TPS Matertals for Spaca Transportation Systems
506-16-43 W78-70181
Definition of Physics #nd Chemistry Expsnments in
Spaca
750-01-53
HIGH VOLTAGES
Multi-KW Low Cost Earth Orbital Systems
506-23-59
Electneal Porwar
910-05-00
HOLOGRAPHY
Anceaft Systams Operatenal Safety and Efficiency
Improvement
505-08-31
Information Managament Systems
910.33.00
HUMAN FACTORS ENGINEERING
Aunreraft tntanor Nosse Reduction
605-09-23
HUMAN FACTORS LABORATONIES
Human Factors in Aviaticn Safety
515-51-11
HUMAN PERFORMANCE
Human Factods in Aviatucn Safety
615-51-11
HUMIDITY
Structural Composites and Adheswes
505-01-33

W78-70274

W78-70237

W7TB-70463

W78-70064

w78-70491

W7E.70068

W7E-70138

W78-70138

W78-70006

IMPAGT RESISTANGE

HYBRID COMPUTERS
Simulation [Advanced Hybrid Computing Sysiem -
AHSC)

$410-42-00 W78-70500
HYDRAZINE ENGINES
Attitude Control Prepulsion
910-04-00 W78-70461
HYDRAZINES
long lfe Space Storable Propulsion Systems
Technology
525-71-05 W78-70270
Attitude Control Piepulsion
910-04-03 W73-70462
HYDRGCAREON COMBUSTION
Propulsion F Red Research
505-03-22 W78-70018

HYDNOCARBON FUELS
Basic Combustion and Pollution Research

505-03-23 W78-70019
Fuels Research
505-04-52 W78-70026
Hypersomie Propulsion Technology
505-05-43 W78-70031
HYDROGEN

Fattgue Bamage in Steels and Composites .
505-01-21 W78-70002

Mimature Vacuum Pump Development for Moble Gas
and Hydrogen Pumping on Atmosphenc Entry Probes on
Outer Planet Missions

185 47-B8 W78-70355
Precision Time and Frequency Sources

310-10-42 W78-70428
Elactneal Powsr

910.05-00 W7B-70463
Cryogencs

910-37-04 W78-70486

HYDROGEN CHLORIDES
Analysis of Environmental Impact of Launch Vehicle
Effluents
506.21.33
HYDROGEN OXYGEN ENGINES
Propulsion
910-03.02
HYGROMETERS
JPL Planetology Instrumant Development
185-50-73
HYPERSONIC AIRCRAFT
Hypersonic Aswrcraft Aerodynamics and Flight Dynamcs
505-11-33 W78-70089
HYPERSONIT FLIGHT
Hypersomiz Awcraft Structuzes Technology
505-02-14
HYPERSONIC FLOW
Aerothermodynamics
910-39-00
HYPERVELOCITY IMPACT
Space Debns
910-31-13

W78-70217
W78-70439

W78-70364

W78-70009
W78-70485

W78-70487

1GNITION
Shuttle Payload Definition
Expenments in Space
750-01-52
1LLIAC 4 COMPUTER
Steatosphenc Research
198-30-02
IMAGE CONYERTERS
High Resolution Lasers
506-18-26
IMAGE CORRELATORS
Automated Data Handling Techniques and Componants

Physics and Chemustry
W78-70273

wW78-70421

W78-70133

506-20-26 W?78.70207
IMAGE ENHANCEMENT
Ach d Imaging Technolog
506-18-15 W78-70190
IMAGE INTENSIFIERS
Guidance and Navigation
910-10-00 W78-7046%
IMAGING TECHNIOQUES
Advanced Imaprng Systems Technology
§06-18-15 W7E-70190
Onboard Nawig: Ingcial S
506-19-29 W78-70204
Study of Advanced Glebal Information Sarvice'Systems
790-40-13 W78-70256

VOIR/SEASAT Follow-On Technology Readiness

790-40-25 W78-70261
Infrared |magery of Shuttle
750-04-05 W78-70296
Data Technology Assessment
686.21-02 W78-70323
Imaging Studies of Comats
196-41-52 W78-70405
1IMPACT DAMAGE
Impact Ce Esxperi | Stud)
195-21-03 W78-70397
1IMPACT RESISTANCE
C for P 1 Camp
505-01-32 W78-70005
Engine Composite Structures
505-02-12 W78-70007
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IMPINGEMENT
Cemposite  Structures Analy$is and Design Mathods
506-17-22 W7B-70183
IMPINGEMENT

Dovelopment of an Induced Environment Contarmnation
Mowitor (IECM)
750-03-02 W7B-70278
Paylacd Deployment and Ratnsval Systems Simulat:on
Devalopment
510.27-03
IN-FLIGHT MONITONING
Development of New Instrument Systems for Detection
of Trace Constituents \n the Statosphere

W78-70476

188-10-06 W78-70415
INDEPENDENT VARIABLES
Fhght Dynamics
605-06-63 W78-70:047
INDIUM ANTIMONIDES
Infrared Uitrasensitive Datectors
506-18-13 wW78-70189
IKERTIAL NAVIGATION
Qnboard MNavigat Inartial &
506-19-29 W78-70204
INFORMATION DISSEMINATION
Electronic Mail Study
6B2-10-1% W78-70319
INFORMATION MANAGEMENT
Solid State Dewvice Technology
506-20-33 W78-70208
End-1¢-End Datd System Concepts Sudy
856-44-03 W78-70326
Dhusciphne Center for Data Management
656-50-01 W78-70330
Inft ion Mar t Syst
910-33.00 W78-70431
Information Management System
910-33-00 W78-704582
INFORMATION SYSTEMS
Precision Pomtng and  Conteol Advanced
Spacecraft/Expenment Systems
506-19-13 : WwW73-70153
Study of Ady d Glebal Inf n Service Systems
F90.40-13 W78-70266

Real-Time Electronic Synthetic Aperture Radar (SAR)
Processor

656-44-04 W78-70327
Meteorological Infarmation Systems
910-49-02 W78-7T0502
INFORMATION THEORY

Cockpit Avwonics  Automated V[ STOL Avionics

E05-07-21 W78-70052
INFRARED ASTRONOMY
Theotslical Astrophysics
188-41-51 W78-70368
Infrared and Radio Astronomy
188-41-52 wi8-70374

Infrared Emission Line Polanzation Astronaomy

188-41:55 W78-70379
Far Infrated Astronomy
188-41-55 W78-70380

INJECTORS
Combustion and Augr d
505-04-32
INLET NOZZLES
Infet and Nozzle Research
505-04-12
Hypersonic Propulsion Technology
505-05-43
INTEGRATED CIRCUITS
Intagrated Contral for STOL. VTOL. and Rotorcrafe

T oY
W7B-70024

W7a-70021

W78-70031

505-07-31 W78-70054
Analytical Redundancy Managament for Flight Control

Systems

505-07-34 W78-70055
On-Board Data Processing

506-20-23 W78-70206

High-Density Cugent Technology  Computer-Awded
Design and Testing
506-20-69 W78-¥o214
Wideband Data Transmmssion and Swatching for the
1980¢

310-20:28 W78-70435
Communications
910-07-00 W78-70467
Advanced Technelegy--Nonvolatile Semiconductor
Memory
910-32-00 W78-70450
INTERFEROMETERE
Ground-Based Observatons of the Sun
170-38.52 wW78-70341
Ground-Based Radio Astronomy
188-41-52 W78-70375
Infrared Astronomy
188-41-55 W73.70381
INTERFEROMETRY
Precisieon Time and Frequency Souzces
310-10-42 W78.70428
HNavigation Accuracy Analysis
310-10-60 W78-70430
Radio Metnc Instrumentation Davelopment
310-10-61 W738-70431
Tracking Staton Systemns Technology
310-30-69 W73-70444
INTERMETALLICS
Matsrials for Space Structutes
506-16-23 W78-70174

INTERPLANETARY DUST
Choenical and Isotopic Studies of Meteontes

195-21-04 W7B.703938
INTENPLANETARY FLIGHT
Orbiter Mission Commonality Studies
186-68-97 W78-70367

INTERPLANETARY MAGNETIC FIELDS
Magnetosphanc Physics  Particles and Famcle/Flald
Intaracuions

«d Helhum Ad

Low Grawvity Superfl
Development

d Technology

188-78-51 W78-70392
Ground-Based Infrared Astronomy
196-41-50 W78-70403
Achy d 1 A y and Llaboratory
Astrophysics
196-41-54 W78-10406
Plangtary Astronomy and  Supporting  Laboratory
Research
196-41-67 W78-70407
INFRARED IMAGERY
Earth Based Lunar Qbservations
195-23-01 Wi8-70400
INFRARED INSTRUMENTS
Infrared Ulirasensitive Datectors
506-18-13 W78-70189

INFRARED INTERFEROMETERS

Preciston Pornt:ng and Contrel  Video Ineral Pointng

Systems
506-19-11 W78-70138
INFRARED LASERE
Electro-Optical Sensor Technology
606-18-23 W78-70192

INFRARED RADIATION
JANNAE Support - Plume Techaclogy Warking Group
506-21-49 W78-70220
Ground-Based Large Infrared Telescope Suppon

196-41-75 Wrg-70411
INFRARED RAD!OMETERS
Infrared Imagery of Shuttle
750-04-05 W78-70206

INFRARED SCANNERS
Shuttle Infrared Leeside Temperature Sensing (SILTS)

750-04-04 W78-70295
INFRARED SPECTRA
Infrared Astronomy
188-41-55 Ww78-70381
INFRARED SPECTROSCOPY
Th | and I pic Studias of Meteontes
195-21-04 wW78.703%8
Planetary Astrenomy and  Supporttng  lLaboratory
Research
196:41.67 W78-70407
Ground+-Based Infrared Asironomy
196-41-72 W78-70408
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170-36.55 W78-70333
INTERPLANETARY MEDIUM
P {es and Partielef Field Interactions
170-36-55 W738-70332

INTERPLANETARY SPACECRAFT
Long Ule Advanced Propulsion Systems for Planetary

Spacscraft
506-21-25 W73.70216
High Ferformance Power Systerns
506-23-65 W78-70239
Guidance and Control Technology for Planetary
Missians
186-68-54 W78-70365
Navrgaticn Accuracy Analysis
310-10-80 W73-70430
INTERPOLATION
Ierage Processing Facility Perdformance Evaluation and
Improvament
310-40-39 W7B-70447
INTEASTELLAR CHEMISTRY
UV and Optical Astronomy
188-41-51 W?28-70371
INTEASTELLAR GAS
UV and Optrcal Astronomy
188-41-51 W78-70371
Ground-Based Aadio Astronomy
188-41-52 W?8-70375

INTERETELLAR MAGNETIC FIELDS
Magnetosphene Physies  Particles and Paructe/Field
Interactions
170-36-55
INTERETELLAR MATTER
Comets and Inzerstellar Matter
173-456-561
Infrared Astronomy
188-41-55
Particle Astrophysics
188-46-56
INTERSTELLAR SPACE
Gamma Ray Astronomy
188-46-57
INYISCID FLOW
Inlet and Noxxte Ressarch
505-04-12
Computational Aaredynamics
505-06-13
10

W78-70333

W7B-70344
w78-70381
W78-70383

W78-70386

W78-70021
W7B-70035

Ground-Based Optieal Astronomy

136-41-71 W78-70408
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ION BEAMS
Electnc Propul R h and Adh d Concepts
506.22-32 W78-70226

10N CONCENTRATION
Advanced Techmques for the Measurement of lton
Composition and Dnft
185.47.53
ION DENRSITY [CONCENTRATION)
Particla & Pamcle Figld Interacucns
170-36-55
10N DISTRIBUTION
Cometary [nstrumantation
173-45-56
10N ENGINES
Auxiliacy lon Propulsion for MMS Application

W78-70351

W78-70334

W78-70346

£06-22-16 W78-70222
Electnc Propulsion Ressarch and Advanced Concepts
506-22-32 W78-70228
. Spacecraft charging and High Voltage Plasma Effects
505-23-42 W78-70234
Shuttle Payload Defintion Space Fhight Technalogy
Expanments
750-01-22 W78-70271
ION IMPLANTATION
Solar Cell Technology
S06-23-12 W78-70228

1ON PROPULSION
lon Dnve [SEP)/Spacecraft and Science Interactions

506-22-25 W7B-70224
Eight-cm lon Thruster Expanment
750-03-09 W7B-70282

10ONIC REACTIONS
Laboratory Mazsuremants/Steatosphens Research

198-20-03 W78-70420
1ORIZATION

Photcn-Matter Interactions

S06-25-33 W78-70246
10NOSPHERE

fonizatwon and Rate Processes in Planetary
Atmospheres

185-47-74 W78-70361

IONOSPHERIC COMPOSITION
Advanced Techniques foar the Measuremeant of lon
Composition and Dnft

185-47.52 W78-70381
1ONOSPHERIC CONDUCTIVITY
Particla and Pamclaji’hoton Interagtions
A heric-M: henc Coupling)
170-36-58 W78-70336

1ONOSPHERIC DRIFT
Advanced Technrques for the Maasurement of lon
Composition and Baft

185-47-53 W78-70351
IQNOBPHERIC SOUNDING
Upper Atmosphaere Research Program
198-20.01 W78-70419
IONS
lonzatvon and Rate Processes In Flanetary
Atmaospheres
185-47-74 W78-70361
IRON
X ray Astronomy
188-46.-59 W78-70388
ISENTROPIC PROCESSES
High-Power Laser Systems Technology
506-25-41 W78-70247
ISOTHERMS
Shuttle Payload Definmen  Physies and Chamastey
Expenments in Space
750-01-52 W78-70273
1ISOTOPES
3-Based Radio A W
188-41-52 W78-70375

ISOTOPIC LABELING
Cheanical and Isotapie Studies of Meteorites
195-21-04 W78-70398

J

JET AIRCRAFT NOISE
Noise Reducnion Technalogy
506-03-12
Propulsion Noise Research
506.03.13
Basic Noise Research
505-03-15
JET ENGINE FUELS
Bamc Combustion and Pelluton Research
606.03.23
Fuels Reswarch
505.04-52
JET EXHAUST
Global Atmosphene Sampting Program {GASF}
198-10-C6 W7B-70417
JET IMPINGEMENT
R/STOL Aercacoustics and Loads
505-10 43
JETTISON SYSTEMS
Contingency In-Orkit Servicing Study
510-31-10
JOSEPHSON JUNCTIONS
Magneties and Cryaphysics
606-26-29

wW78-70015
w78-70018

wW78-70017

Ww78-70019

W78-70026

W78-7¢081

W78-70488

W78-70243
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Devolopment of & Thin-Fifm Josephson-Junction for
1L

| ter and  Subrll Woavelength Apglications
188-78-56 W78-70394
JOURNAL BEARINGS
Tnbolog:cal Expenments in Zere Gravity
750-03-27 W78-70292
JUPLTER [PLANET}
Dynamics of Planetary Atmospheras
185-41-57 W78B-70354
Thecretical Studres of Planetary Bodies
186-60-81 W78-70362
Ground-Based Optical Astvonomy
196-41-71 W7E-70408
JUPITEN PROBES
Planatary Mission Support
506-26-23 W78-70253

VOIR/SEASAT Follow-On Technology Readinass

790-40-25 W78-70261
Planstary At h & and Comp n
185-47-68 W78-70368
K
KINETICS
Dehnition of Physics and Chanustry Expenments in
Space
750-01.53 W78.70274
KLYSTRONS
X-Band Uplink Development
310-10-64 wW78.70432
L
LAMINAR BEQUNDARY LAYER
Laminar Flow Control
614-58.02 Wi8.70137
LAMINARN FLOW
Drag Reduction
505-06-23 w78-70037
Aeradynamic Flight Expenments
505-06-34 wW78-70040
Wing-Body Aerodynamics
505 06-54 W78-70045
LANDING GEAR
Diag Reduction
505-06-23 W7B-70037

Awcraft Landing Systems Efficienty Improvements
505-08-33 W78-70065
SCAR-Structures and Matenals Tachnology
743-01-03 W78-70156
LANDING LOADS

Taite ¥ and Ind 1A and Testing
505-11-43 W7e-70092
LANDSAT D
Systems Engineenng and Analysis
656-12-01 W78-70322

Evaluation/Modification of Cluster Comprassion for the
LANDSAT D Thematic Mapper

656-44-05 W78-70328
LANDSAT SATELLITES
Tethnical Consultation Servicas
543-10-01 W78-7029%

LARGE SCALE INTEGRATION
Highly Reliable Sersor Technology
Lang-Life
&506-18-45
High-Densiy Circust Technology
Dasign and Testing

Predictable

W78-70197
Computer-Aded

5056-20-69 W3?8-70214
LARGE S8PACE STRUCTURES
Precision  Painting,  and  Control Technalogy
Development
50E-19-15 W78-20200
Large Deployable Antenna Technology Development
524-70-05 W78-70268

LASER APPLICATIONS
High Capacity Daa Storage and Display  Archival Data
Storage Techrology

506-20.59 W78-70213
Comets and Interstellar Matter
173-45-51 W7B-70344
LASER CAVITIES
fan Cyclotron Gas Exgitation
506-25-32 W78-70245

LASER DOPPLER VELOCIMETERS
Aercdynamic Test Methods and Instrumentation

505-06-41 W78.-70041
LASER RANGY FINDERS

High Resolution Lasers

506-18-26 W78-70193
Peacision Computer Contral of Goddard Netwark Tracking

Systems

310-20.32 W78-70437
Guidance and Navigation

910-10-00 W78-7046%

LASER RANGER/TRACKER
Advanced Laser Ranging Systems Development

310-10-43 W7B-70429
LASERS
High Resoluticn Lasers
506-18-26 W?78-70193

Onboard Nawigation
506-19-29
Radiant Energy Converston
606-25-31
Photan-Matter Interzctions
506-25-33
High-Fower Laser Systars Technology
B506-25-41
High-Power Laser Systems Technology
506-25-45
LAUNCH YEHICLES
Space Vehicle Dynamics
506-17-33
Prapulzion
910-03-02
LAUNCHING
Instrumentation
910-13-00
LENE ANTENNAS
Adh d Conr 1ens R
E650-60-11
LUFT AUGMENTATION
Quist Short-Haul Research Aircraft {QSRA}
769-02-01 W7B-70165
LIFT DEVICES
Atk d Flight Dy R h
505-06-83
LIFT FANS
V/STOL Propulsion Research
505.05-32
LIGHT AIRCRAFT
General Aviatien Agrodynamic Performance Technology
505-10-11 W78-70073
LIGHT AMPLIFIERS
Radiant Enargy Conversion
506-25-31
LIGHTNING
Awiation Safaty Technalogy - Flight Salety
505 08-23

Inerteal Sensors
W78-70204

Wra-70244
W78-70246
w78-70247
w?78.7024%

wW78-70186
W78.70459

W78-70471

W78-70312

W78-70044

W78.70030

W78-70284

W78-70061

UINE SPECTRA

Exp Devsl t - Lab y and Theoratical

Saolar Physies

170-38-53 W718-70342
Gamma-Ray Astronomy

188-46.57 W78.70387
Advanced Infrared Asteonomy and  Laboratory

Astrophysics

196-41-54 W78.70406

LINEAR ACCELERATORS
Electnic Fropulsion Ressarch and Advanced Concepts
806-22-32 W7B-70226
UQUID CRYSTALS
Cockpit Avionics Technology
605-07-23
HaUIE HELIUM
Low Gravity S
Deavalopment
188-78.5%
UQUID HYDROGEN
Fibar Optgs Instrumentation for Oxiduzer Tanks
410-13-14 W78-20473
LIQUID OXYGEN
Fiber Qptics [nstrumentation fer Qxidizer Tanks
910-13-14 W78.70473
LIQUID ROCKET PROPELLANTS
Lang Life Advanced Propulsion Systems for Planetasy
Spacagraft
506-21-25 wr7B-70216
Chemical Propulsion Research and Development

W78-70053

rfiuid Helium Adh d Technol

W78-70393

506-21-45 wW78-70218
Llong Life Space Propulsion Sy

Technology

525-71-05 W78-70270
Propulsion

910-03-00 W78.70458
Attitude Contral Propufsion

910-04.03 WI8-70462

LOGISTICS

Fermulatwon ¢f Consumables Management Medals

910-31-01 W78.70482
LONG TERM EFFECTS
Thermal Control Coatings
506-16-39 W78-70179

Propellant Compaubility with Materials for Long Duration
Missions
186-63-62
LUBRICANTS
Matenals
916-38-00
LUBRICATION
Power Transfer Reseatch
£505-04-42 W78-70025
Helicopter Transmission Systems Technology
511-58-02 wig.70121
Advanced Matenals, Manufzcturning and Lubncation
Processes

W78-70366

WwW78-70498

506-18-2Z W78-70173
‘fribotogical Expenments in Zaro Gravity

780-03-27 W78-70292

LUNAR CRATERS

Impact Ci 3 3

195-21-03 W78-70397
Theoretical Studigs

195-22-02 W78-70399

MARS {PLANET}

LUNAR SURFACE

tn Space C

790-40-17 w78-70258

M

MACH NUMBER
Advanced Flight Dynamics Research

505-06-53 W78-70044
MAGNETIC FIELDS
lon Cy¢lotren Gas Excitation
506.25-32 WiB-70245

Mazgnetosphanc Physics - Particles and Pamicles/Field
Interaction

170-36-55 W78-703371
Particles and Pamicle/Field interactions

170-38-55 N W78-70332
Leboratory and Thecretical Solar Physies

170.38-53 W78-70343

Infrarad Emssion Line Polanzation Astronomy
188-41.55 W78-70379
MAGNETIC INDUCTION
MPD Thruster System Tachnology
506.22-35
MAGNETIC MEASUREMENTY
Magnetics and Cryophysics
506-25-29
MAGNETIC SPECTROSCOPY
Partigle Astrophysics
188-45-56
MAGNETIC STORME
Spacecraft chargng and High Voltage Plasma Effects
506-23-42 W78-70234
Theoretical Studies/ Stratosphenc Research

WTE-10227

Wra-t0243

W78-70383

198-30-03 W78-70422
MAGKETIC TAPES
Viscoelastic Proparties of Polymers
506-16-15 W78-70172
MAGKRETOHYDRODYNAMICS
Blectnic Propulsion Research and Advanced Concepts
506-22-32 W78-70226
MPD Thruster System Technology
508.-22.35 w78-70227
MAGNETOMETERS

Magnetospherc Physics  Particles and Particle/Fseld
Interacuons

170-36-55 W28-70333
MAGNETOSPFHERE
Particles and Pamcle/Fiald Interactions.
170-36-55 W78-70332
Pamcla and Particle/Photon Interactions.
{A ot M heric Couphing}
170-36-56 W78-70336
Radio and Radar Planetary Studies
196-41-51 W738-70404
MAGNETS

Transomc Test Techniquaes and Instrirmentauon

505-06-43 W78-70042
MAN MACHINE SYSTEMS
Advanced Automation Needs Analysis
790-40-15 W78-70257

Advanced Teleoperator Technclogy Development

199-51-04 W78-70423
Mzn-Systems-Vehiele Integration
507-41-00 W7B.70453

MANAGEMENRT METHODS
High Capacity Data Storage and Display  Archwval Data
Storage Technology

506-20-59 W78-70213
Foreu? of L bles M 't Medels for
Advanced Systems Studies
$10-31-16 W78-70488
MANAGEMENT PLANNING
Rotoreraft Systems Fhght Vatidation
518-51-01 W78-70147
MANEUVERABILITY

Combat Vehiclo and Missile Aerodynamics and Flight
Dynamics

§05°11-23 W78-70087
Highly Maneuvering Awcraft Technology
723-01-03 W78.70150
MANIFULATORS
Man-Systems-Vehicle Integration
907-41-00 W78-70453

Ground Demonstration of Sensor and Display Augmented
Contrel for Shuttle Remote Manpulator System {RMS)

907-41-16 W78-70454
Contingengy In-Orbit Seavicing Stedy
910-31-10 W78-70488
Information Managament System
910-33-C0 W78-70492
MANNED SPACE FLIGHT
Advanced Instrumentation
910-13.00 wW78-70472
MAFPPING
Earth Based Lunar Observattons
165-23-01 w78-70400

MARKET REBEARCH
Fublic Service Communications Satelite {PSCS)

682-10-13 W?8-70318
MARS (PLANET}
Dynamics of Planetary Atmosphares
185-47-57 W78-70354
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MARS ATMOSPHERE

Structwro of Planetary Atmospheres

185-47-67 W78.70357
JPL Flanatology
185-50-72 W78-70363
JPL Planetology Instrument Development
185.50-73 W7B.70364
MARS ATMOSPHERE
Planetary Atmosph Structga and C o
185-47-68 W78-70358
MARS SURFACE
Theoretical Studies of Planetary Bodies
185-50-61 W78-70362
MASERS
Relatrity
188-41.54 W7B-70376
Precision Time and Frequency Scurces
310-10-42 W78-70428
Radio Metnc | Davelop
310-10-61 W78-70431
Radio Systems Development
310-20-66 W78-70441
Tracking Statron Systems Technolegy
310-30-69 W78-70444
MASS SPECTROMETERS
Particle & Particle Field Interactions
170-36-55 W79-10334

Absolute Pressure  Molecutar and Atomic  Beam
Cahbration Techniques for Mass Spectrometers
185.47-51 W78-70349

Instrument Development For Neutral Gas Compositron
and BDensity Measurements n  Planetary Atmospheres
185.47.52 W?78-70350

Advanced Techmiques for the Measutament of lon
Compositon and Dadt
185-47-53 W78-70351

Minrature Vacuum Pump Development for Noble Gas
and Hydrogen Pumping on Atmospheric Entry Probes on
QOuter Planet Missions

185-47-58 W78.70385
MASS SPECTROSCOPY
Cometary instrumentation
173-45-56 W78-70346

MATERIALS SCIENCE
Surface Physics and Computanonal Chemistay

506-16-11 W78-70170
MATHEMATICAL MODELS
Wing By Aercdynamegs
S08-05-51 W78-70043
Flight Dynamics
505.06-51 W78-70046
Knowladgs of High Aluteda Atmosphenc Procaszsas
505-08-14 WiI8-T0056
of Fiight I T gy
505-09-43 W78-70072
Computatonal and  Experil Aercth dy
506-26-11 W78-70250
Technical Consultation Services
643-10-01 W78-70299
Communscations
510-07-00 W78.70468
Space Debns
910-31-13 W78.70487
MATRICES (CIRCUITS)
Wideband Data Transmussion and Switching for the
1980's
310-20-29 W78-704356
MATRIX THEORY
Computanonal Aerodynamics
505-06-13 W78-70035
MEASURING INSTRUMENTS
Propulsion Instrumentation Research
505-04-62 W78-70027

Development of Expenments and Hardware for Solar
Physics Research

170.38.51 wW78-70338
Ground-Based Observations

170-38-52 Ww78-70340
Particle Astrophysics

188-46-56 W78-70384
Instrumentation

910-13-00 w78-70471

MECHANICAL DRIVES

Hehcopter Transmission Systems Technology

511%-58-02 wW78-70121
MECHANITAL PROPERTIES

Physics and Chermistry of Schds

506-16-12 w78-70171
Viscoelastic Proparties of Polymars

506-16-15 W78-70172
Composite Structures Analysis and Dasign Mathods

506-17-22 W78-70183

Chemical Propulston Ressarch and Davelopment

506-21-45 w78-7021%
METAL HAUDES
High-Power Laser Systems Technology
508-25-45 W78.70249
METAL MATRIX COMPOSITES
Composites for Propulsion Components
505-01-32 W78-70005
Structural Composites and Adhesves
505-01-33 W78-70006
Physics and Chemusiry of Solids
505-16-12 w78-70171
Matenals for Space Structures
508-16-23 W78-70174
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METAL SURFACES
Surface Physics and Computational Chermistry
508-16-11 W78-70170
METASTABLE STATE
UV and Optical Astronomy
188-41-51
METEORITE CRATERS
Theoretical Studies
145-22-02
METEORITIC COMFOSITION
Chemical and Isotepic Studies of Meteantes

W78-70371

W78-70399

195-21-04 W78-70398
METEOROIDS
Space Environmental Effects on Matenals
506-16-33 w78-70177
Space Debns
910-31-13 wW78-70487
METEOROLOGICAL RADAR
Drgital Operations Technology
505-07-13 WI8-70050
METEOROI.OGICAIL ?ERVI CES
Met | 1 bnfe Sy
910.49.02 W78.70502

METEOROLOGY
Analysis of Environmenzal Impact of Launch Vehicle
Effluents
506-21-33
MICROELECTRONICS
Propemies of Matanals far Electromic Apphcations

W78.70217

506-15-25 W78-70169
Advancaed Technalogy--Nonvolatule Semiconductor
Memory
910-32-00 W78-70480
MICROMODULES

High-Density Cireuit Technology
Besign and Testng

Computer-Arded

506-20 69 Ww718-70214
MICROPROCESEORS
Cockpit Awionics Technology
505-07-23 W728-70053

Applied Mathernaties and Computer Seience

505-15-33 W78-70095
Precision Pomting and Control  Advanced Components

506-19-16 w78-70201
Onboard Nawigation Naar-Earth Satellites

508-19-26 W18-70203

High-Drensity Circun Technology. Gomputer-Aided

BDasign and Testing

508-20-69 W78-70214
Design of Software Communications Components

650-60-9% W78-70314

Guidance and Control Technology for Flanetary
Missions
186-68-54 W?8-70365

Distnbuted Computational RBesearch Facility

310-10-20 WIB-70424
Precision Computer Control of Goddard Network Tracking

Systoms

310-20-32 W78-70437
Electncal Power

210-05-00 wW7B-70464
Informaton Management Systems

810-33.00 W78.70491

MICROSTRUCTURE

Matenals for Space Strsctures

506-186-23 WwWi8-70174

MICROWAVE AMPLIFIERS
High Speed Data Transfer
Amplfiars
506-20-32
High Power Transmittel Technology
850-60-14
MICROWAVE ANTENNAS
Microwave Components and Techniques
506-20-45
MICROWAVE EQUIPMENT
Microwave Components and Techniquas
506-20-45
*High Speed Data Transier
and Techogues

Advanced Microwave
W78-70209
WIg-70313

W78-76210

w7g-70210
§/Ku Band Components

506-20-46 wre-70211
Study of Advanced Global Information Sarvite Systams
780-40.13 W78-70256
Spaceborne and M g Systems
Technolegy Study
730-40-35 W78-70263
Systems Engineenng and Analysis
656-12.01 W78-70322
Anlenna Systems Davglopment
310-20-65 W7B-70440
Communications
910-07-00 W78-70465
Communications
910-07-00 * W7B-70487
MICKROWAYE IMAGERY
Earth Based Lunar Qhbservations
195-23-01 W78-70400
MICROWAVE LANDING S5YSTEMS
Terninal Configured Vehicle Program
513-52-13 W78-70128
STOL Oparating Systems
513-53-11 wi18-70128
MICROWAVE RADIDMETERS
Broadbhand M Rad Technology
506-18-33 W78-70194

SUBJECT INDEX

Microwave Radiometer
750-03-10
MICRDWAVE SENSORS
Agnal Applicatons Systems Parformance Evaluation and
Measurement

W78.-70283

516-57-08 W78-70146
Moltfunction M ves fpr Envi e g
5061836 W78-70196
MICROWAVE TRANSMISSION
Microwave C and ]
506-20-45 W78.70210
MILITARY AIRCRAFT
Combat Vahicle and Missla Aerodynacies and Flight
Dynamies
505-11.23 W78-70087
"Mditary VfSTOL Auwgraft Conceptual Design Studies
791-40-21 WJIB8-70098
MILITARY AVIATION
Future Milstary Aviauon System Studies
791-40-23 WI7B-70099
MILITARY OPERATIONS
VTOL Aesodynamuc  Performance  and  Handling
Qualites
505-10-31 W78-70079

MILLUMETER WAVES
Development of Submilimeter Wavelength Recewvers

506-18-38 W78-70195
chion  Micro fpr En I Sensing
506-18-38 w78-70196
Advanced Communications Research
650-60-11 W78-70312
H:gh Power Transmitter Technology
650-60-14 W78-70313

Development of a Thin-Fim Josephsen-Junctian for
Mill and  Submufl ‘Wavslangth Applications

188-78-56 wW7B-70394
Advanced Infrared  Astronomy and  Laboratory
Astrophysics
196-41-54 WI8-70406
MINERALOGY
Laboratory Simulatien
195-23.03 W76-70401

MINICOMPUTERS
Distnbuted Computattonal Research Facikiy

310-10-20 ‘W78.70424
Sottware Engineenng for Fight Mechanics

310-10-23 W78-70428
Computer Usage Techniqgues

310-40-41 W78-70449

MISSILE DESIGH
Combat Vehicle. and Missila Aerodynamics and Flight
Dynamics
505-11-23 W78-70087
Inegrated Programs for Aerospace-Vehcle Design
510-54-03 W78-70106
MISSILE SYSTEMS
Interagency and industral Assistance and Tesung
505-11-31 W78-70090
Interagency and Indusinal Assistanca and Testing
505.11-43 W78-70G92
MISSILES
Non-Axisymmetric Noxle Aercthermodynamics

505-11-22 W78-700856
High-Speed Aircraft Aerodynamics

505-11-24 W78-70488
Future Military Aviation System Studies

791-40-23 wW738-7009%

MISEION PLANNING

Adh d Ay Needs Analy

780-40-15 W78-70257
Bynamics of Planetarny Atmospheres

185-47-57 W78-70354

Miniaure Yacuum Pump Pevelopment far Noble Gas
and Hydregen Pumping on Atmosphenc Entry Probes on
Quter Planet Missions

185-47-68 W78-70355
A heac Expenment Develop

185-47-71 W78-70359
Orbiter Mission Commgcnalty Studes

186-68-87 W78-70367
Mission Suppont Computing Systems and Techniques

310-10-22 W78-70425
Antenna Systems Development

310-20 85 W78-70440

Development of Methods for Studying ©:bit Design,
Control, and Lifetime

910-27-07 W78-70479
Farmulation of C bles Manag Models
910-31-01 W78-70482
Development of Cryogemec PVT Algonthms for Space
Applications
910-31-02 W7E-70483
MODULATION
Efficient Spectrum Utilization
850-10-18 w78-70307
MOISTURE CONTENT
Composites Durabi ity Technology
510-57-01 w78-70111
MOLDING MATERIALS
Aviation Safety RT - Fire Technology
505-08-27 W78-70062
Fire Systems and Full Scala Test
510-56-17 w73-70110
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MOLECULAR BEAMS
Definstion of Physics and Chamistry Expediments in
Space
750-01-53 W78-70274
Absolute Pressure  Molecular and  Asomic  Beam
Cahbration Techniques for Mass Spectrometers.
185-47-51 W78-70349
MOQLECULAR DIFFUSION
Analysis of Environmental Impact of Launch Vehicla
Effluents
506-21-33
MOLECULAR SPECTROSCOPY
Spectroseopy 2ndd Photochemistry of Planetary and
Cometary Molecules

W78-70217

185-47-55 W78-70353
Flanetary A y and Supp g Laboratory
Research
196-41-67 W78-70407
MOLYBDENUM

Thormoslectne Thermionic Energy Conversion
506-23-35 W78-70233
MOMENTUM
Precision  Pointing  and
Spacecraft/Experiment Systems
506-19-13
MONITORE
Data Collection Systams and Applications
650-10-14
MONOPROPELLANTS
Attitude Cantrol Propulsicn
910-04-00
MOON
Eanth Based Lunar Observations
195-23-01
Advanced Expenment Concepts
195-23.06
MULTILAYER INEULATION
Cryogenics
910-37-00
MULTISPECTRAL BAND SCANNERS
Migrowava Radiomater
750-03-10

Control Advanced

W78-70199
W7B-70306
W78-70461

W78-70400

W78.70402
W78-70485

W76-70283

N

NACELLES

1 System Integ N

505.04-13
NASA PROGRAMS

Wrg-70022

Field M Program

198-10-08 W78-70416
NATURAL SATELLITES
Laboratory Simulation
195-23-03
Radio and Radar Planetary Studies
196:41-51
Ground-Based Ophicg) Asteonomy
186-41-71
Radio and Radar Planetary Studies
195-41-73
NAVIER-$STOKES EQUATION
Aerathermodynamics
910-38.00
NAYIGATION
Appleatien of Guidance and Navigation Theory 1o
Qperations of Future Short-Haul Ajreraft

W78-70401
W78-70404
W78-70408
W7B-70410

W78-70459

505-07-11 W78-70048
C and I Expanment Definibon
645-25-41 W23-70304

Crailian Appheations of Global Positioning System
PS)

£50-10-17 W78-70309
Rado Metnc Instrumentation Development

210-10-61 W78-70431
NAVIGATION AIDS
Termanal Configured Vehicle Program
513-52-13 W78-70128
NEBULAE

Infrared Emission Line Polanzation Astronomy

188-41-65 W78-70379
NEPTUNE {PLANET)
Ground-Basad Optica| Astronomy
196-41-71 W78-70408

NEUTRAL PARTICLES
Instrument Davelopment for Neutral Gas Composstion
and Densty Measuraments i Flanetary Atmospheres

185-47-62 W78-70350
MEUTRON STARE
¥ ray Astronomy
188-46.59 W78-70388

NICKEL CADMIUM BATTERIES
Advanced Mickel-Cadmum and Probe Battenies
EDE&-23-25 W78-70232
Elactncal Powar
910-05-00
NICKEL HYDROGEN BATTEMIES
Electnical Power
210-06-00
NITRIC ACID
Lasar Heerodyne Spectrometar for Spacalab

W78-70463

W718-70464

750-03-03 W718-70279
NITRAIC OXIDE
Basic Combustion and Pollution Research
505-03-23 W78-70018

NITROGEN COMPOUNDS
Stratosphenc  Aerosol Chemustry and Fhysical State
198-10-05 Wrg.70414
HITROGEN OXIDES
Stratosphenc Cruise Emussion Reductian
511-55-02 W78-70116
Instrument Systems for Measurement of Trace Gas
Constituents 1n the Stratosphere

198-10 04 wW78-70413
NOQISE INTENSITY
Development of Subnulk Wavelength R
508-18-35 W78-70185

NOISE POLLUTION
SCAR - Aerodynamic Pedformance Technology
T43-05-12 W78-70189
NOISE REDUCTION
Noise Reduction Technology for  Short-Haul Aurcraft

£05-03-11 W78-70014
Nose Reduction Technology

£05-03-12 W78-70015
Propulsion Noise Research

505.03-13 Wis-70018
Basic Neise Research

805-03-15 W78-70017
Turbulence and Modelling

505-06-21 W78-70036
Drag Reduction

505-06-23 W78-70037
Human Response to Noise

£05 03-13 W78-70067
Aureraft Intenor Noise Reduction

05 09-23 W78-70068
R/STOL Aeracousics and Loads

505-10-43 W78-70081
Vanable Cyele Engine Components

511-56-02 W7B-70117
Advanced Turboprop Program

511-57-02 W78-70119
Terminal Confiqured Vehicle Program

513-52-13 W78-70128
Advanced Transpon Aircraft Technology

516-50-23 W78-70140
Energy Efficient Engine

716-01-02 W78-70149

NONDESTRUCTIVE TESTS

Cockpit Aviories Technology

505-07-23 W78-70053

Solar Array Technology and Enviconmental Impact for
Solar Electne Propulsion {SEP)
506.22.29

NONFLAMMAGLE MATERIALE

Awiation Safety Operating Problems and Survivabilty

Materials NTSB Assistanca)

W78-70225

505.08-21 W78-70059
Awviation Safaty Technology - Applied Flurd Mechanics
505-08-25 W78-70062
NONUINEAR SYSTEMS
Applisd Mathemancs
506-25-25 W78-70242
NONUINEARNITY
Computatienal Aerodynames
505-06-13 W78-70035
NOZZLE FLOW
R/STOL Aircrafi Aerodynamic Pecformance and Handling
Qualines
505-10-41 W78-70080
NUCLEAR FUELS
Plasma Core Reactor Research
506-24-13 W78-70240
RUCLEAR RADIATION
Plasma Core Reactor Research
6505-24-13 W78-70240
RUMERICAL ANALYSIS
Analytical Fluid Dynamics
505-06-11 W78-70034

Applied Mathematies and Computar Scrence
509-15-31 W78-70024
Apphedd Mathematics and Computer Science

505-15-33 W78.70095
Atmosphene Expenment Davelopment
185-47-71 W78-70359

NUMERICAL CONTROL
Precision Compute r Control of Goddard Network Teacking

Systems

310-20-32 W78-70437
NUMER|CAL INTEGRATION

Numenal Integrabon, Numerical and Dynamical
Stabuiny

910-27-05 W7B-70478

0

OBLIQUE WINGS
Remotely Pidoted Research Awcraft Techrology
505-11-54 W78-70093
OCCULTATION
Laser Heterodyne Spectiomater for Spacelab
750-03-03 W7e-70279
QOCEANOGRAPHY
Electro-Qptical Sensor Technology
506-18.23
CCULOMETERS
Flight Management
505-09-33

W18-70182

Wi8-70070

OZONE
OMEGA NAVIGATION SYSTEM -
Systarns Tachnology Studies
513-50-13 W78-70127
ONBOARD EQUIPMENT
Onboard Navigation Inertial Sensors
£06-19-29 Ww78-70204

OPTICAL DATA FROCESSING
High Capacity Data Storage and Display  Archreal Data
Storaga Tecknology
£06-20-59
OPTICAL EQUIPMENT .
Guidance and Nawigation
910-10-00
OPTICAL GYROSCOPES
ST0L Operaung Systems
513.53-11%
OPTICAL BETERQUYNING
Comets and Interstellar Matter
173-45-51
OPTICAL MEASURING INGSTRUMENTS
High Capacity Data Storage and Display  Fiber Optics
Data Links
506-20.55 W78-70212
Fiber Optics Instrumentaton for Oxidezer Tanks
910-13-14 W78-70473
OPTICAL PUMPING
High Power Laser Systerns Technology
506-25-43
QOPTICAL RADAR
High Resolution lasers
506-18-26
Guidance and Navigation
910-1G-00
QPTICAL TRACKING
Advanced Laser Ranging Systermns Development
310-10-43 W78-70429
OPTIMAL CORTROL
Apphlcation of Guidance and Navigation Theory 10
Oparations of Future Short-Haul Aircraft

Wr8-70213

W78-70469

W78-70128

W78-70344

W78-70248

Ww78-70183

W78-70470

505-07-11 W78-70049
OPTIMIZATION
GSTDN System Opumizaton
310-20-47 wW78-70438

ORBIT CALCULATION
Mession Support Computing Systems and Techmiques
310-10-22 W78-70425
Devalopment of Methods for Studying Orbit Design,
Control, and Lifetima
910-27-07
QREIT PERTURBATION
Cometary Studies
173-45.55
ORBITAL ABSEMBLY
Mechameat Systems
910-36-00
ORBITAL MECHANICS
Ortuter Mission Commonality Studres
185-68-87
ORBITAL POSITION ESTIMATION
Mission Support Computing Systems and Techniques
310-10-22 W78-70425
Software Engineenng for Fight Mechanwcs

W7B-70479

W7B-70345

W7B-70494

W78-70367

310-10-23 W7B-70426
Attiteds - Orbir Analys:s
310-10-26 W78-70427
CRBITER PROJECT
Orbiter Expenments {DEX)
760-04-01 W78-70283
Qrbrter Mission Commonalty Studies
186-68-87 W78-70367
Manuf; ing ard | n
210-21-12 w78-70474
Paylaod Deployment and Retneval Systems Simulation
Development
910-27-03 W78-70476
OSCILLATORS
High-Powar Laser Systems Technology
B806-25.45 W78-70249
Advancad Communications Research
650 60-11 w78-70312
OTTO CYCLE

Advanced Genaral Aviation Propulsion Research
505-056-62 W78-70033
OUTER PLANETS EXFLORERS
Thermoalectne Thermion:c Erergy Conversion
506-23-35 W78-70233

lonizauon and Rate Processes in Flanetary
Atmosphares

185-47.74 W78-70361
OXIDATION

Definition of Physics and Chemistry Expenments in
Space

750-01-53 w78-70274
OXIDIZERS
Fiber Optics Instrumentanion for Oxidizer Tanks
910-13-14 wW78-70473
OXYGEN
Electrical Powar i
910-05-00 W78-70463
Cryogenics
910-37-04 W78-70496
OZONE

Aarcraft Propulsion Systems Safety Tachnology
505-08-22 W78-70060
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PAINTS

Laser Heterodyne Spectrometer far Spacelab
750-03-03 W78-70279

P

PAINTS
Thermal Centrel Coatngs
506-16-39
Materals
810-38-00
FARALLEL COMPUTERS
Applied Mathematcs and Computer Science
505-15-33 W78-70095
PARALLEL PROCESSING (COMPUTERS)
Autemated Data Handling Techrigques and Components
506-20-26 W78.70207
PARAMETRIC FREQUENCY CONYERTERS
High Power Laser Systems Technology

wW78.70179

w78-70497

505-26743 W78-70248
Radio Systems Development
310-20-66 W78-70441

PARTIAL DIFFERENTIAL EQUATIONG
Apphied Mathematics and Computer Science
505-15-31 W78-70094
PARTICLE DIFFUSION
Devolopment of Measurement Techmgues for Gas and
Cloud Particle Composiion In High Presswe Atmospheres
185-8%-54 W78-70352
PARTICLE EMISSION

Develepment ¢f Methods for Swudying Ocba Design
Control. and Lifetime
910-27-07
PHASED ARRAYS
Microwave Components 2nd Techniques
506-20-45
Communicanons
910-07-00
PHOBOE
JPL Planetology
185.50-72
PHOTOCREMICAL REACTICNS
Analysis of Environmental Impact of Launch Vehicle
Efffuents

WIB-70479

W78-70210

WT7E-70467

W78-70363

506-21-33 WwW78-70217
Photon-Mater Intaractions
506-25-33 W7B-70246

Laser Heterodyne Spectromater for Spacelab
750-03-03 W78-70279

Spectroscopy and Photechemistry of Planetary and
Cometary Molecules
185-47-55

Atmospheric Ch | Physics - Pr
Armospheres, Comets and Interstellar Space

‘W78-70353
m Planetary

185.47.66 WwW78-70358
Structurs of Planetary Atmospheres
185-47-67 W78-70357

Laboratory Measuremenis/ Stratosphenc Research

188-20-03 W7B.70420
Gas Turbine Engine Pollution Reduction Technology Th Y Studres/ a
505.03-25 W78-70020 198-30-02 W78-70422
PARTICLE SIZE DISTRIBUTION
Ground-Based Infrared Astronomy PHOTOIO!IIZAﬂ ON
196-41-50 W78-70403 At::;tpar:::s and Rate Procssses o Planstary
iggtria‘tf‘s)%henc Aerosol Chemistry and P!ﬁs;g?;gia‘}z 185.47-74 W78-70361
PARTICLES UV and Optical Astronomy
Particte Astrophysics 188-41-51 W78-20371
188-46-66 W7B-70384 FPHOTOLYEBIS
PARTICULATE SAMPLING Atmosphenc Chemical Physics - Processes in Planetary
De of an Induced Envi Contamiration Atmospheres, Comets. and Interstaliar Space
Moniter {IECM) 185-47-66 W7B-70356
750-03-02 W78-70278 PHOTOMETERS
PASBENGERS UV and Opucal Astronomy
Air Transporntation System Studies 188-41-51 W78-20369
791-40-13 W78-T0087 PHOTOMETRY
FPATTERN RECCGNITION Earth Based Lunar Qbservations
Anifigal Intelhgence for Integrated Roboi Systems 195-23-01 W78-70400
506-19-35 wW78-70206 PHOTONICS
PAYLCADS Plasma Cose Reactor Research
Space Vshicle Dynamacs 506-24-13 W78B.70240
506-17-33 wra-10185 Radiant Enesgy Conversion
Space Vehicle Dynamics 506-25-31 W78-70244
B08-17-39 W78-70188 lon Cyclotron Gas Excitation
Precision Pointing and Cantrol  Video Inertial Pointing 506-25-32 W78-70245
Systems Photon-Matter Interactions
506:19-11 W78-70198 506-25-33 W78-70246
Assassmenmt of Enabling. Technology for Future PHOTONS
Misstons Astwonomical Hgh Eesolution Sensors
790-40-1% W78-7025% 506-18.18 W78-70191
CASTS- Compostte for Advanced Space Transy Cryogenic T logy for Cooling Detectors below 10
Systems Kelvin
524-71-03 W78-70269 506-25-21 W78-70241
Shutile Payload Expenments Dafiniton lon Cyclotron Gas Excrtaton
750-01-23 WiB.70272 506-26-32 W78-70245
Annclzr Suspension and Pointng System (ASPS) Flight Particle and Particla/ Fhoton Interactions
Vernfication {Atomosphenc-Magnstesphenc Coupling)
FEONI-16 W78-70286 170-36-56 W7B8-70336
Shuttle Technology Payload Program Support Gamma Ray Astronomy
7500501 W78-70298 188-46-57 wWiB-10385
Development of Solar Spacelab Expenment and Gamma Ray Astronomy
Hardware 188-46-67 W78-70386
170-38-51 W78-70337 Gamma Ray Astronemy Observatory
188-78-690 w78-70395
IBf;zigtst:..lgeAsimphvsms and Shultle Ezpenmeal'?%?ggggg PHOTOVOLTAIC CELLS
POCCNET Payload Operatwons Cantrel  Center Solar Cell Technology
Compulational System of tha 1980s S06-23-12 W78-70228
31 050_ 10 Lt W78-70448 Mult-KW Low Cost Earth Orbital Systems.
506-23.59 W78-70237
Ground Damenstrationof Sansor and Display Augmented Space Calibration of Solar Cells
Gontrol for Shuttle Remote Manipulator Systam [RMS) 750.03-20 W78-70288
907-41-16 W78.70454 Etectngal Power
Paylaod Deployment and Retrieval Systems Simulation 910-G5-00 W78-70464

Development

910-27-03 W7B-70476
Development of Methods dor Studyng Oibit Dasign

Control, and Lifetine

910-27-07 W78-70479
Contmgency n-Orit Senvicing Study

910-33-190 W78.70486

PERFORMANCE FREDICTION

Aerodynamic Test Methods and |

£05-08-41 W78.70041
Aeroalastueiry of Turbine Engines

510-55-02 W78-70107
Highty Rehable Senser Technology Predictable

Long-Life

506-18-45 W78-70197

PERFORMANCE TESTS
Multifuretion  Microwaves fpr Eavironmental Sensing

606-18-36_ wrg-70196
PERTURBATION
Relatnaty
188-41-54 W78-70376
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PHOTOVOLTAIC CONVERSION

Planetary Solar Cell and Blanket HRessasch and
Technolagy
506.23-15 W78-70229

PHYSICAL PROPERTIES
Dafinmion of Physics and Chemsstry Experiments {PACE)
In Space
750.01-69
Comets and Asterods
196-41-76
PILOT PERFORMANCE
Flight Dynamics
£05-06-64
Flight Management Systems
205-09-31 W78-70069
General Avration Aur Traffic Flow Dynamics

W78-70275
WiB-70412

W78-70048

£05-10-18 W78-70076
PIONEER VENUS SPACECRAFT
Planetary Mission Support
506-26-23 WI8-70263
Pl y Atmosph and p
185-47-68 W78-70358

SUBJECT INDEX

PISTON ENGINES
Propulsion Polletcon Reduction Research

505-03-22 W78-70018
PITCH
Amrfori and Wind Development
505-06-31 W78-70038
PLANETARY ATMOSPHERES

Planatary Probe Aerothermodynamic Technology

506-26.21 W7B-70252
Planetary Mission Suppont
508-26-23 wW78-70283

Geophysical Fluild Flow Expenments en Spacelab
750-03-26 W78-70291
Magnetosphenc Physits - Paruclas and Pamcis/Photan
Interactions {Aemnomy)
170-36-56 W78-70335
Absolute Pressure  Molecular and Atomic Beam
Calbration Tachnigues for Mass Spectremeters
185-47-51 W78-70349
Instrument Development for Neutral. Gas Composihion
and Density Meassurements in Planetary Atmospheres
185-47-52 W78-70350
Devalopment of Me Techniques for Gas and
Cloud Particle Composition in High Pressure Atmosphezes
185-47-54 W7B-70352
Spectrosgepy and Photoghemistry of Planetary and
Cometary Molecules

185-47-55 wW78-70353
Dynamics of Planetary Atmospheres
185-47.57 W78.70354

Miniatuze Vacuum Pump Development for Nable Gas
and Hydrogen Pumping on Atmosphenc Entry Probes on
Quter Planet Missions
185-47-58

At phenc Ch 1 Physies - Pr
Awmospheres Comsts, and Intecstellar Space

W78.70355
1n Flanetary

185-47-66 W7B-70356
Structure of Planetary Atmosphares.

185-47-67 W78-70367
Atmospharic Expenment Development

185-47.71 W78-7035%

Theoretacal Studwes - Planstary Atmospheres
185-47-72 W78-70360

fonizaton and Rate Processes n Planstary
Atmosphares
185-47-74 W78-70361
JPL Planetology
185-50-72 W78-70363
Advanced Infrared Astronomy and Laboratory
Astrophysies
196-41-54 W78-70406

Planetary Astronomy and Suvpporting Laboratory
Research
196-41-67
Ground-Based Infrared Astronormy
196-41-72
Radio and Radar Planetary Stuches
196-41-73
PLANETARY COMPOSITION
Theoretical Studies of Planetary Bodies
185-50-61
PLANETARY EVOLUTION
Theoretical Studies of Planctary Bodies
185-50-61
PLANETARY MAGNETIC FIELDS
Radwo and Radar Flanetary Studies
196-41-51
PLANETARY MAFPPING
Ak i E .

W78-70407
W78-70409

W78-70410

W78-70362

w78-70362

VW78-70404

185-23.06
FLANETARY SURFACES
Theoredical Studies
195-22-02
Radio 2nd Radar Planetasy Studies
196-41-73
PLASMA INTERACTIONS
Pasticles and Particls/ Freld Ineractions
170-36-55
Rado gnd Radar Planetary Studies
195.41-51
PLASMA PHYSICS
Photan-Matier Interactions
506.25.33
M.

w7a-70402

W78-70399

W78-70410

W78-70332
W78-70404

W7B-70246
les and Particles/ Fald

] h Physics - P
Interaction
170-36.55 W78-70331

Magnatosphanc Physics  Pamieles and Particlef Fiald
Intezactions

170-36 55 W78-70333
Paicle and Particls/Photon Interactions
A heme-M henc Couohnad
170-36.56 W78-70336
Infrared and Radio Astronomy
188-41-52 W78-70374
PLASMAS (PHYSICS)
Gamma Ray Astronomy
188-46-57 W7B-70386
FPLUG NOZZLES
Propulsion
910-03.02 W7B-70459
PLUMES

Chemical Fropulsion Research and Development

506-21-45 W78-70219
JANNAF = Plume Technology Working Group
506-21-49 W78-70220
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lon Brive {SEP)fSpacecraft and Scence Interactions
E06-22-25 W78-70224
Shuttle Payload Defintcon, Space Flight Technology
Expenments
750-01-22 W78:70271
Davelopment of an Induced Environment Contammation
Monitor (IECM}
750-03-02 W78-70278
Propulsron Contaminanon Effects Modula - PCEM -

Spacecraft Experiment
750-02-12 W78.-70284
PCINT SOURCES
¥-ray Astronomy
188-46-59 W7rE-70389
POINTING CONTROL SYSTEMS
High Resolution Lasars
505-18-26 W78-70193
Preciston  Poting and  Control Advanced
Sp it/ nt Sy
606-19-13 W7B-70198
Precision  Pointing and Coatrof Technelogy
Develcpment
506-13-15 W73-70200
Annular Suspension and Poingng System {ASPS) Fight
Vanfication
750-03-15 W78-70286
POLAR ORERITE
Advanced Expenment Concepts
195-23-06 W78-70402

POLARIZATION CHARACTERISTICS-
Infrared Emissien Ling Polanzation Astronomy

188-41-55 W78-70379
POLI.I.ITICIH
trared Ll we b
506-18-13 w78-70189

POLLUTION CONTROL
Gas Turbine Engine Pellution Reducticn Technology

505-03-25 W78-70020
Stratosphenc Ceuise Emission Reduction
511-55-02 WJIB-70116

POLLUTION MONKITORING
Systams Enginearnng Analysis and Da:a[ln!om'lal:lon
Technology for Environmental Quality
656-44-08
POLYIMIDES
Aviation Safety R&T - Fire Technology
505-08-27 W7B-70063
CASTS- Compasste for Advanced Space Transpostation
1ems
524-71-03
POLYMER CHEMISTRY
Fira Resistant Matenals
505-01-31
POLYMER PHY$ICS
Fire Resistant Materals
505-01-31
POLYMERIC FILMS
Fire Resistant Matenals Enginearing
510-56-05
POLYMERIZATION
Structural Compostes and Adhesives
505-01-33
POLYMERS
Viscoelastic Proparties of Polymers
506-16-15
FOPULATION INVEASION
Photon-Matter Interactions
506-25-33
POSITION (LOCATION)
Cwililan Applications of Global Positioning System
(GPS)

w78-70329

W7B-70268

W78-70004

W78-70004

w78-70109

WT8-70006

wW78-70172

W78-70246

£50-10-17 ‘W78-70309
Satellte-Auded 200 Mile Fishenias Coastal Zone
682-10-11 Wra-10a7
POTTING COMPOUNDS
Awviation Safety R&T - Fire Technology
505-08-27 W78-70063
POWDER METALLURGY
Advancad Propulston Materals
£05.01-12 W73-70001

FOWERED LFT AIRCRAFT
Quiet Short-Haul Research Arrcraft {OSRA)

769.02.01 W78-70166
PREAMPLIFIERS
A Ground Antenna for Wideband Data Ti
Systems
310-20-31 W78-70436
PRECESSION
Relatrvity and Calestial Mechanies
188-41-54 W78-70378
PRECISION
Precision Pomting and Control  Advanced Components
506-19-16 W78-70201
PREDICTION ANALY SIS TECHNIQUES
High-Speed Awcraft Asrodyramics
505-15-24 W78-70088
Arcframe/ Propulsion System Interaction
514-54-04 W78-70136
YF-12 Fiight Expenmaents
516-51-04 W78-70141
PRESSURE DISTRIBUTION
Cx al d
505-06-13 W7B.-70035

PRES3URE GRADIENTS
Hypersoric Proputsion Technology
505-05-43
PRODUCTION ENGINEERING
Engine Composites Dusabslity
510-57-02 W78-70112
Advanced Matenals, Mancfacturing, and Lubncation
Processes

W7B-70031

506-16-22 w78 173
FRODUCTIVITY
Natwork Productvity Resaarch
310-40-73 W78-70452

PROGRAMMING LANGUAGES
Apphed Mathematics and Computer Science
505-15-33 WwW78-700495
PROJECT MANAGEMENT
Ground-Based Larga Infrared Telescope Support
196-41-75 W78-70411
PROPELLANT STORABILITY
Propellant Compatibulity with Matenals for Long Duration
Missions
186-68-62
PROPELLANT STORAGE
Fropellant Compatibility with Matenals for Long Duratvon
Missions
186-68-62
FPROPELLANT TANKS
Atutuds Control Propulsicn
910 04-00
PROPELLANT TRANSFER
Systems Engmeernag Analysis
910-35-00
PROPELLANTS
Cryoganics
910-37-00
PROPELLER SLIPGTREAMS
Advanced  Turboprop
Aerodynamics
511-57-01
PROPELLERS
Advanced Turboprop Program
511-57-02
PROPULSION
Aurcraft Propulsicn Systems Safety Technology

W78-70366

W78-70386

W7B-20460

W78-70482

W78-70495
Program - Installation

w7B.70118

W78-70119

505.08-22 W78-70060
PROPULSION SYSTEM CONFIGURATIONS

Advaneed Propulsion Matenzl

505-01-12 W78-70001
Fatigus Lfa P:edlcllurl Metheds and Fatigue Control

505 01-22 W78-70003

for Propulsion Comp

505-0!-32 W78.70005
Hypersomc Propulsion Technology

505-05-43 WwW78-70031

Combat Vehicle and Missile Aerodynamics and Fhght
Dynamics

505-11-23 W78-70087
Ach d Ti Aircraft Technology

516-50-23 w78-70140
Advanced Reusable Hegh Density and Dual-Fuel Engine

Technology

506-21-19 W78-70215
Long Ufe Advanced Propulsion Systems for Planetary

Spacecraft

506-21-28 W78-70216

Advanced Mission Concepts - Tachnology Requirements

of Intagrated Earth-to-Geosynchroncus Space

Transportation Systems

790-40-33 W78-70262
Long Life Space Storable Propulsion Systems

Technology

325-71-05 W78-70270
Propulsion

910-03-02 W78-70459
Attituds Control Propulsion

210-04-00 W78-70461
Efactnical Power

910-05-00 W78-70463

PROPULSIOK SYSTEM PERFORMANCE

talet and Nozzle Research

505 04-12 WwW78-70021
Fan, Compressor and Turbine Technolegy

5050422 W78-70023
Prepulsion Instrumentation Research

505 04-62 W78-70027
Propulsion Cantrols Research

505-05-12 W78-70028
V/STOL Propulsion Research

505-05-32 W78-70030
Advanced Engine Systern: Concepts

505-06-52 W78-70032
General Aviation Aerodynamics and Handling Queahties

Technclogy

505-10-13 W78-70074
Hyparsonic Awrcraft Aerodynarics and Flight Dynamics

505-11-33 W78-70089
Advanced Tutkoprep Program - Flight Test

511 67-04 W78-70120

ighly M. g Aurcraft Techrot

723 01’03 W78-70150
Eight:cm [cn Thruster Expenment

750 03-09 W78-70282

Propulsion Contammation Effects Module - PCEM ~
Spacecraft Expanment

750.03.12 W78-70284

RADIATION MEASURING INSTRUMENTS

-
PROPULSIVE EFFICIENGY
Advanced General Aviation Propulsion Research
505-05-62 W78-70033
Advanced Turbopzop Program - Flight Test
511-57-04
Asrframe/ Propulsion Systam Interaction
514-54-04 W78-70136
PROTECTIVE COATINGS
Advanced Propelsion Matenals

W78-70120

505-01-12 W72-70001
PRUTORE
Advanced Enstrumentation
910-13-00 W78.70472
FROTOTYFES

Simulanon {(Advanced Hybrd Computing System -
AHSC)
810-42-00
PSYCHOACOUSTICS
Human Aespense to Noise
503-09-13
PULSARS
Gamma Ray Astronomy
188-46-57
X ray Astronomy
188-46-59
PYROELECTRICITY
Infrarad Ultrasensitva Detectors
506-18-13
PYROTECHNICS
Advanced Solid Propulsion and Pyrotechme Contepts

WT7B-70500

W78-70067

W1g-70386

WT8-70388

W7e-70189

506-21-35 WT8.70218
QUALITY CONTROL

Engine Composites Durabilry

510-67-02 W78-70112
CASTS- Composite for Advanced Space Transpartation

Systems

524-71-03 W7B-70269
Image P Facility Perfi Ewaluation and

Improvemem

310-40-39 W78-70447

Fiber Optics Instrumentation for Oxidizer Tanks
910-13-14 W78-70473
QUANTUM MECHANICS
Advanced Electronics and Matenal Science
506-15-23 W7B-70168
QUIET ENCINE PROGRAM
Quist Clean General Aviauon Turbofan {QUGAT}
511-83-02 W7B-70114
Quiat Clean Shost-Haul Expenmental Engine
738.01-02 W78-70154
Quiet Shor-Haul Research Awcraft {0SRA)

769-92-01 wW78-70165
RADAR ASTRONOMY
Radie and Radar Planetary Studies
136-41-73 W7§-70410

RADAR EQUIPMENT
VOIR/SEASAT Follow-On Technalogy Readiness

790-40-25 W78-70261
X-Band Uplink Developmant
310-10-64 W78-70432

RADAR IMAGERY
Real-Time Elestronic Synthaue Aperture Radar (SAR)
Processor

656-44-04 w78-70327
RADAR NAVIGATION
Thgrtal Qperanans Technology
505-07-13 W78-70050

RADIATION DAMAGE
Advanced Electronics and Materizl Science

506-15-23 W78-70168
Solar Cell Techrology
506-23-12 W78-70228

RADIATION DETECTORS
Propartias of Materials for Electronic Apphcations

506-15-25 W78-70169
Magnetics and Cryophysies
506-25.29 W7B.70243

RADIATICN EFFECTS
Space Emaronmental Effe<ts on Matenals
506-16-33 W?78-70177
ATS 6 Solar Cell Radration Damage Expenment

506-23-16 W78-70230
lon Cyclotcon Gas Excitation
50§-25-32 W78-70245
Advanced Instrumentation
919-13-00 wW78-70472
RADIATION HARDENING
Highly Refiabla Sensor Technelagy Predictable
Long-Lsfe
506-18-45 W7B-70197
RADIATION HAZARDS
Advanced Instrumentation
910-13-00 W78-70472

RADIATION MEABURING INSTRUMENTS
Ground Based Obsarvations of tha Sun
170-38-52 W78-70338

1-17


http:769-02.01

RADIATION SOURCES

RADIATION SOURCES REAL TIME OFERATION
Far Infrared Astronomy Application of Fight Simulztion Technotogy
188-41-56 W78-70380  505-09:43 W78-70072
AADIATION TOLERANCE Onboard Navigation  Mear-Earth Satelines
Advanced Technology--Noawvolaula Sanuconductor 506-19-26 W78.70203
Memory On-Board Data Processing
910-32-00 W78-70480 506-20-23 W78-70206
RADIATIVE TRANSFER Landmark Tracking and Identification
Plangtary Probe Aerothermedynamic Technology 750-03-14 W78-720285
506-26-21 W78-70252
Laboratory and Theoretical Sofar Physics Data C?ilachon Systems and Appheations W78.70305
170.38-53 wr7s-70343  650-10-1 -7030
Theoretcal Studies - Planetary Atmespheres Real-Time Electronic Synthetic Aperture Radar {SAR}
185-47.72 W78-70360 Pracnssor -
Ground-Based infrared Astranomy 6564404 W78-20327
196-41-50 W78-70403 RECEIVERS
RADICALS Systams Technology Stuches
lonzatign  and  Rate Processes mn Planetary 513-50-13 wra-rmey
Atmosphates Radwmo Systems Development
185-47-74 W7B-70361 310.20-66 W78-70441
RADIO ASTRONOMY Dugital Systems Development
Spaceboma A and M ve Systems 310-20-67 W78-70442
Technology Study REDUCED GRAVITY
780-40-35 W78-70263 Shuttle Paytoad Definiion  Physics and Chermstry
Large Deployable Antenna Technology Devel it E w1 Space
524-70-05 WTB-7026B g0 g1.52 W78.70273
Ground-Based Observations of tha Sun Cryegenic Flud Management
170-38-52 W78-70341 750 03-18 W78-70287
Enfrared and Radio Astronemy Spacelab Two Ph Heat Ti T
188-41-52 WIBT0974  gugomar e e W7B.-70289
Gr Based Rzdio Ast ¥ S Jab 0-G Combust
188-41-52 WI0-20075  eqoshe mstian W7B.70280
Rad:o and Radar Planetary Studies Low Gravity Superflmd Hefium Advanced Technology
196-41.51 W78-70404 Cevelopment
Imaging Studies of Comats 188-78-51 W?28.-70333
195-41-52 W78-70405  pepUNDANCY
Radio and Radar Flanetary Studies Anal ! Red for Flight Control
ezl WT8-70410 Svs:r;:’y:ca edundancy Management for Fhig ro!
RADIC COMMURNICATION 505.07-34 W78-70055
Large [Deployable Antenna Technology Dewelopment B -By- bt Experi 1
524-70-05 W78-70263 _r.1z'.gs"|a'.logy Br-Wiee Flig penmen W78-7T0123
RADIO EMISSION RELATIVITY
Aadio and Radar Planetary Swdies Relatnnty
196-41-61 W78-70404  1g9.41.54 W78.70376
RADIO FAEQUENCIES Relativity
High Spaed Data Transfer: Advanced Microwava 188-41-54 W78-70477
Amplifiers Rel d Cof|
P W7B-70200 188? :1::\;!: and Cefestial Mechanics W78.70378
RADIO FREQUENCY EINTERFERENCE Low Grawty Supedflnd Halwen Advanced Technology
Radio Systems Development Davalopmant
310-20-66 W78-70441 188-78-51 W78.70393
Digial Systams Development RELIABILITY ANALYSIE
210.20-67 W7B8-70442 Multifunction Microwaves fpr Environmenta) Sensing
Tracking Station Systams Tachrology 508-1B-36 W78-70196
310-30-63 WTB-T0444  RELIABILITY ENGINEERING
RADIO INTERFEROMETERS Broadband Microwawe Radiomatar Technolagy
Earth Based Lunar Observations 506+18-33 WJi8-70184
195-23-01 W78-70400 X-Band Uphnk Development
RATID RECEIVERS 310-10-64 W78-70432

Deovelopment of Submilimeter Wavelength Recenvers

506-18-35 W78-70195
RADIO SOURCES [AFTRONOMY)
Earth Based Lunar Obsaervations
195.23-01 W78-70400
RADIO SPECTRA
Technical Cangultataan Services
643-10-01 W78-70300
RADIOMETERS
Stratosphene Research, Field Measurements Program
198-10-06 W78-70416
Nawigation Accuracy Analysis
310-10-60 W78-70430
fladio Systems Development
316-20-68 W28-70441
RANDOM VIERATION
Payload Emironments and Dynamics
806-17-36 W78-70187
RANGE AND WANGE RATE TRAGKING
Precision Time and Frequency Soucces
310-10-42 W7B-70428
RANGEFINDING
Communications
910-07-00 W7T8-70365
RARE GABES
Efectnc Propulsion R h and A d G
£06-22-32 W78-70226

Miniature Vacuum Pump Development for Noble Gas
and Hydrogen Pumping on Atmosphenc Entry Frobes on
Quter Planet Missions
185-47-58

RAREFIED GAS DYNAMICE

Aerothermodynamics

910-39-00
REACTION KINETICS

Bas:c Combustion and Pollution Resaasch
505-03-23 W7E-70019

Laboratory Measurements/ Stratosphenc Research

W7B-70356

W7E-70439

198-20-03 W78-70420
REAL GASES
Space Wehicle Aerotharmodynamics and Cenfigurstion
Technology
S08-26-13 W73-70251
Planetary Missicn Suppert
506-26-23 W78-70253
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REMOTE CONTROL
Advanced Telecperator Tachnology Development

198-51-04 W738-70423
Stanon and Network Montar & Control Technology

Development

3t0-30-68 W73-70443

Ground Demonstration of Sensor and Display Augmented
Control for Shuttle Remote Mampulator System {RMS}

907-41-16 W7B-T04E4
REMOTE SENBORS

Astrononucal High Resolut:on Sensors

506-18-16 W78-70191
Efectra-Qptical Sensor Technology

506-18-23 W78.70182
Development of Submilimeter Wavelangth Recenvers

506-18-35 W7B-70195
On-Board Data Processing

508-20-23 W78.70206
High Power Laser Systems Technology

506-25-43 W7B-70248

Laser Heterodyne Speetromster for Spazelab
750-02-03 WiE-70279
Pata Managsment Systems Engineenng and Anatysis for
Chmate
656-12.01 W73-70320
Systams Engineenng Analysis and Dataflalormataon
Technology for Environraental Quality

656-44-0B W7B-70329
Atmosphenc Expenment Devalopmant

185-47.71 W78.70359
Ground-Based Infrared Astronomy

196-41-72 Ww78-70409
Stratosphane R h Freld M ents Program

198-10-06 W78-70416
Guidance and Nawigatron

910-10-00 W78-70470

REMQYELY PILOTED VEHICLES

R Iy Pilotad R h Awcratt Technology

505-11-54 W78.70093
Enargy Efficient Transponrt Flight Ressarch

516.53-04 W78-70143
Highly Maneuverzbla Aircraft Technology

723-01.04 W7B-70151

RESEARCH AIRCRNAFT
/ hility Safety and
Performance Improvement
505-10-14 W/8-70075

SUBJECT INDEX

YF-12 Fight Expenments

516-51-04 W78-70141
Rotor Systems Hesearch Aircraft {ASRA) Operanons

518-61-03 W78-70143
Rotor Systems Aesearch Awcraft {RSRA)

745-01-03 wW78-70164
Quet Propulsve Lift Technology - GSRA Propulsion

Support

769-02-02 w78-70166

RESEARCH FAGIMTIES
Distnbuted Computatienal Research Facitity
310-10-20 W7B-70424

RESINS
Composites for Propulsion Components
505-01-32 W78-70005
Structural Composites and Adheswves
505-01-33 W78.70006

CASTS- Composite for Advanced Space Transportatian
Systems

52d.71.03 W7B-70269
RESOLUTION
Particles and ParticlefField Interactions
170-36-5% W78-70332
REUSABLE ROCKET ENGINES
Propulsion
910 03-02 W78-70459
REUSAPBLE SPACECRAFT
Long Durar:an Exposure Facility Project
750 02-03 W78-70276
REYNOLDS NUMBER
Analytrcal Flad Dynamics
605-08-11 W78-70034
Aercdynamic Flight Expenments
505-06-34 W78-70040

Aerodynamic Test Methods and Instrumantazion
505-06-41 W78-70041
Adv
S05-06-53
Wing-Body Agrodynamcs
505-06-54
Flight Dynamics
505.06 61
AHEOLOGY
Viscoelastic Properues of Polymers
506-16-15
RIDING QUALITY
General Awiation  Maneuverabiity
Perormance Improvement
505-10-14
RIGID STRUCTURES
Matenals
910-358-00
ROBOTS
Astificial Inteligence for Intagrated Robot Systems

d Flight Dy R 1
W78-70044

W73-70045

W78-70048

W78-70172
Safety and

W78-70075

W78-70498

506-19-35 W78-7020%
Advanced Automation Needs Analyses

750.40.15 W3Ia-70257
Adh d Teleop Technology Bevelop

199.51.04 W78-70423

ROCKET ENGINES

MPD Thruster Sysiem TechnologP

505-22-35 W78-70227

ROCKET EXHAUSBT
Analysis of Environmental Impatt of Lounch Vehicle
Effluents
506-21-33 w7e-70217
Propulsion Contamination Effects Module - PCEM -
Spacecraft Expanment

750-03-12" W78-70284
ROCKET SQUNDING
Parucle & Paricle Fislfd Interactions
170-36-58 W78-70334

ROTARY WING AIRCRAFT
Rotarcraft Aerodyramic Perdfarmance, Dynamics and
Handling Qualities

S05-10-21 W78-70077
Helicop A ] Y A cs  and  Fhight

Dynamics

505-10-23 W738-70078
Roter Systerns Research Awcraft [ASRA) Operations

518.51-03 W78-70148
Rotor Systems Resaarch Aircraft {(RSRA)

745-01-03 W78-70164

ROTARY WINGS

Analysis and Design

505-06-33 W78-70039

ROTOR AERODYNAMICSE
Rotorcraft Aerodynamic Pariormance Dynamics and
Handling Qualitias

505-10-21 wW78-70077
ROTOR BLADES

Helicopter  Aeroelastrcty, Acoustics,  and  Flight
Dynamics

505-10-23 w78-70072
ROTORCRAFT AIRCRAFT

Unlity Aur Vehicle System and Concept Studies

791-40-31 W78-70100
ROTORS
Power Transfer Research
505-04-42 W78-70025
Awrfoil and Wind Oevelopment
505-06-31 wW78-70038
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SUBJECT INDEX

AUNGE-KUTTA METHOD

Numenal  Integration, MNumencal 2nd Dyaamical
Stability
910-27.05 WwW78-70478
RUNWAYS
Asreralt Landing Sy Effi y Imp
505-08-33 W78-70068

Apphcation of Flight Simulation Technology

505-09-43 W78.70072
S
SAFETY FACTORS
Azrcraft Intanor Noise Reduction
505-09-23 W78-70068
Human Factors in Aviation Safety
5155111 W7B-70138
SANDWICH STRUCTURES
Fize-Ri Matenals E q
510 56 01 WI8-70108
SCAR Structeres and Materials Testing
743-01-04 W78-70167

SATELLITE CONTROL
Onboard Navigation Near-Earth Satelines
506-19.26
SATELUTE INSTRUMENTS
Satelite-Arded 200-Mile Fishenes Coastal Zona
6682-10-11 wW78-70317
SATELUTE NAVIGATION SYSTEMS
Onbaard Naviganon  Near-Eanth Satellites
506-19-26
SATELLITE TRACKING
Precision Computer Control of Goddard Netwark Tracking
Systems
310-20-32
GSTDN System Qprmezaton
310-20-47
SATURN {PLANET)
Dyharmics of Planetary Atmospheres
185-47-67
Ground-Based Optical Astronomy
196-41-71
SCAUNG LAWS
Impact Crat
195-21-03
Space Operations Techmiques
910-31-03
SCANNERS
Microwave Radiomatar
750-03-10
SCENE ANALYSIS
Artifigial Intelligence for Integrated Robot Systems

Wi8-70203

W78.-70203

W78-70437
Ww78-70438

W78-70364
W73-70408

E I Stud
9 Exp

W78-70397

W78-70484

w78-70283

506-19-35 W78-70205
SCHLIEREN PHOTOGRAPHY
Baskr Nowa Resaarch
505-03-18 w78-70017

SCHOTTKY DICDES
Properttes of Matanals for Elactronic Applications

508-15-25 w2a-10168
SCINTILLATION COUNTERS
Particle Astrophysics
188-45-56 W78-70383
SEA WATER

Knowledge of Atmosphera - Advanced Measurement
Techniques
505-08-18
SEALERS
SCAR Fugl Tank Sealants
743-01-01
SEALS (§TOPPERS)
Powsr Transfer Rasearch
505-04-42
SEASAT PROGRAM
VOIR/SEASAT Follow-On Technology Readiness
790-40-25 W78.70251
End-to-End Data Systerm Concapts Study

W78-70057

W78-70155

WT78-70025

656-44-03 W78-70326
SEASAT SATELLITES
Techreal Consultation Services
643-10-01 w78.-70239

SEMICONDUCTOR DEVICES
Properties of Matanals for Electronic Applications

506-15-25 W78-70169
Advanged Technelogy--Nonvolatile Semiconductor

Meamory

910-32-00 W718-70430

SEMICONDUCTORS (MATERIALS)
Advenced Electronics and Materials Research

506-15-21 w78-70167
SEFARATORE
Physies and Chamistry of Solids
506-16-12 wi78-70171

Electrochemical Resea:ch and Technology

506-23-22 W78-70231
SEAVICE LIFE
SCAR Fuel Tank Sealants
743-01-01 W78-70165
Preciston  Pomtmg  and  Control Technology
Davalopment
506-19-15 W78-70200
SEAVOMOTORS
Propulsion Controls Resaarch
605-05-12 W78-70028

SHAFTS {MACHINE ELEMENTS)
Powar Teansfer Research
505-04-42
SHALE OIL
Fizels Research
505 04-52
SHEAR GVRERNGTH
Cormposties Durabiity Technology
510-57-01
SHELLS (STRUCTURAL FORMS)
Structures
910 01-00
Space Operations Techniques
910-31-00
$HOCK LAYERS
Planetary Probe Aerotharmodynamic Technology
506-28-21 W78-70252
SHOCK REEISTANCE
JANNAF Suppont - Plume Techneclogy Working Group
506-21-49 W78.70220
SHORT HAUL AIRCRAFT
Naise Reduction Technolegy for Shor-Haul Awrcraft

W78-70025

W78-70026

W28-70111

W78-704585

W78-70481

505-03-11 W73-70014
Turbulence and Modelling
505-08.21 W78-70036

Appleation of Guidance and Navigation Theowy ta
Operations of Future Short-Hayl Aircraft
505-07-11 W73-70043
R/STOL Aircrait Aerodynamic Performance and Handlng
Qualities
505-10-41 W73-70080
Hybnd RotorfAirship Fight Conirols and Aerodynamic
Pexformance
605-10-51 W78-70082
Shost-Medum Range Advanced Technology Awcrait
Pesign Studes
516-50-01 W78-70139
Quiet Clean Shost-Haul Expenmantal Engine
738-01-02 W78-70154
Quint Shont-Haul Ressarch Awucraft {OSRA)
769.02-01
SHORT TAXEOFF AIRCRAFT
Integrated Control for STOL, VTOL, and Rotorcralit

WiB-70165

505.07-31 W78-70054
RfSTOL Aeroacoustics and Loads

605-10:42 W78-70081
STOL Operating Systems

513.53-11 w7e-70129

Quiet Shor-Haul Research Awcraft (OSRAY

769-02.01 W7B-70185
Qumet Propulsve Lift Technology - QSRA Propulsion
Support
7639.02.02 W78-70166
SIGNAL DETECTION

Advanced Laser Ranging Systems Development

310-10-43 W78.70425
SIGNAL PROCESSING
Infrared Ultrzsensitva Datectors
506-18-13 WJ7B-70189

Advanced Technological Development, General Signal
and Data Processing Blactronics Solid $State Detectors
188-78.51 W7B-70392

SILVER ZINC BATTERIES

Electrochemical Research and Techrology
506-23-22 W7B-70231

Advanced Nickef-Cadmum and Proba Battenes

506-23-25 W78-70232
SIMIUTUDE LAW
Space Operations Techniques .
910-31-03 w7e-70434
SIMULATION

Intaragency and Industnal Assistance and Testing

505-11-43 W78.70082
Space Operations Techniques
910-31-00 WwW78-70431
SIMULATORS
Fhght Dynamics
505.-06-63 W78-70047

Aurcraft Landing Systems Eificiency Improvements

605-08.33 W78-70065
Fire Systems and Full Scale Test
510-86-17 WrB-70110

SINGLE CAYSTALS
Advanced Electronics and Matenals Research

505-15-21 W78-70167
GKIN FRICTION
Computational Aerodynamics
505-06-13 W78-70035
Drag Reduction
505-06-23 W78-70037
SLUBH
Development of Cryegenic PVT Algenthms for Space
Apphcations
910-31-02 w78-70483
Cryogenics
910-37-04 W78-70496
SOCIAL FACTORS
Human Response to Noise
505-09-13 W7B-70067
S0IL MOISTURE
JPL Planetalagy Instrurnent Davelopment
1§5-50-73 W78-70364

SOLAR ACTIVITY EFFECTS
Theotstical Studies/ Stratosphenc Rasearch

198-30-03 W78.70422

SOLAR PROPULSION

SOLAR ARRAYS
Solar Aray Technology and Environmental Impact for
Solar Electsic Prapulsion (SER)

505-22-29 W78-70225
Planetary Solar Cell and Blanket Research and

Technology

506-22-16 W78-70229
High Performance Power Systems

506-23-66 W78-70239
Shuttle Payload Dafimmon Space Fhght Technology

Expamments

T80:01-22 W78.70271

Shuttfe Operational Flight Test of the Solar Electric
Propulsion Solar Array

750.03.04 W78-70280
Elecincal Power
$10-05-00 W78-70464
Contingency In-Orbit Sesvicing Stedy
2910-31-10 W7B-70486
Matenials
910-38-00 W78.70498
SOLAR ATMOSPHERE
Ground-Based Observanons
170-38-52 W7B-70340
Expenment Davelcpment - Laboratory and Theoretical
Salar Physics
170-38-53 W78-70342
Laboratary and Theotetizal Sotar Physics
170-38.53 W78-70343
SOLAR CELLE

Advanced Electronics and Matenal Science
6506-16-23 wW78-70168
Properties of Matenals for Electronic Apphcations
506-16-26 W78-7016%
Solar Array Technology and Environmental Impact for
Solar Eleciiic Prapulsion {SEF}

606-22-29 W7B-70225
Solar Cell Technology

506-23-12 W7B-70228
Planetary Solar Cell and Blanket Research and

Technotogy

506-23-16 W78-7022%

ATS-6 Seolar Cell Radiation Damage Expenmsnt

506-23-16 W78-70230
Shuttle Payload Experiments Definition

750-01-23 N W78-70272
Space Calibratuon of Solar Cells

750-03-20 W7B-70288

S01LAR COBMIC RAYS

Paricle Astrophysies

188-46-56 W78-70383

SOLAR ELECTRIC PROPULSION
Solar Array Technology and Enwironmental Impact for
Solar Electnis Propulsion (SEP}
§506-22-29 W78-70225
Shuttle Operational Flzght Test of the Solar Electnc
Propulsion Solar Array
750-03-04
SOLAR ENERGY CONYERSION

W78-70280

Planetary Solar Cell and Blanket Research and
Technotogy
606-23-15 WrB-70229
SOLAR FLARES
Ground-Based Observations of the Sun
170-38-82 W78-70341
Advanced Instrumentation -
210-13-00 W7B-70472
Environment Condstrons
310-47-00 W78-70501
SO01AR GENERATORS
High Performance Power Systems
506-23-65 W78-70239

BOLAR INSTRUMENTS
Development of Solar Spacelab Expemmeént and
Hardwara
170-38-51
S0LAR OBSERVATORIES
Ground Based Observatons of the Sen
170-38-52
Ground-Based Observanons
170-38-52
SOLAR ORRITS
Comats and Asteroids
$96-41-76
SOLAR PRYSICS
Geophys:cal Flwid Flow Expenments on Spacalab
750-03-26 W78-70291
Development of Expenments and Hardware for Solar
Physics Research

W78-70337

W78-70339
wW78-70340

wW78-70412

170-38-81 w78-70338
Ground Based Qbservatons of the Sun

170-38-52 W78-70339
Ground-Based Observanons of the Sun

170-38-52 W78-70341
Experii lopment - Lab y and Theorencal

Salar Physics

170-38.53 W78-70342
Laboratary and Theoretical Solar Physics

170-38-83 W78-70343

SOLAR PROPULSION
Advanged Electromes and Matenal Science
506-16-23 W78-70168
Davelopment of Methods for Studying Qrhit Design
Centrol, and Lifetima

910-27-07 W78-70479
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SOLAR RADIATION

SOLAR RADIATION
Space Environmantal Effects on Matenals

5086-16-33 W78-70177
Radeant Energy Convarsion

506-28-31 W78-70244
Ground Eased Observations of the Sun

170-38-52 W78-70338
At Ch | Physics - P m Planetary

Atmospheres Comets, and Interstellar Space

185-47-66 W78-70:356
Imaging Studies of Comets

196-41-52 W78-70405
Materrals

910-38 00 w78-70408

SOLAR SPECTRA
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188-46-56 W78-70383 Space Yehicle Dynamics
Advanced Technologiczl Development, General  Signal 506-17-38 W73.70186
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SPECTRA
Comats and Astaronds

196-41-76 W78-70412
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Steatasph R h Program
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Develepment
188.78.51% W78-70393
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SYNCHRONISM
Network Timing and Synchronizauon Technelegy
310-20-27 W78-70433
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Technology Readiness for Globl Service Missions

W78-70435

W78-70479
W78-70501

W78-70026

790-40-23 W78-70260
Shutile Payload Expenments Defimttion

750.01-23 w78-20272
Sy#lems Engineering and Analysis

656-12-01 wrg-ro31
Systems Engmesring and Analysis

656-12-01 W7B-70322
Systems Engmeenng Analysis

910-35-00 W7B-70493

SYSTEMS ENGINEERING

Asnal Applications Systesns Performance Evaluation and
Measurement

516-57-08 W7B-701486
Qaboard Navigation Inertial Sansors
506-19-2% W7B-70204

Advanced Mission Concepts - Technelogy Requiraments

of Integrated Earthsto=Geosynchsonous Space

Transpertation Systems

790-40—33 W78-70262
Ei ing and D aton of an

Automaled Firg Weather Data System .

650-10-16 W72.70308

SUBJECT INDEX

Disaster Communications Satelita

682-10-05 W78-70315
Land Mobile Commumications Sateline System Design

682-10-08 W78-70318
Data M. t Systems Ei g and Analys:s for

Climate

656-12-01 W78-70320
Systems Engmeerng and Analysis

656-12.01 W78.70321
SYSIEH'IS Enulne-nng Analysis and Qatafinfarmation

T for OA Discip

655-44-02 W78-70325

i Analysis and Dataf Information

Techi gy fur Enwi Qualty

655-44-08 W78-70329
STON Signzl Study

310-20-48 W78-70438
Seitware Processes

910-28-00 wW78-70480
Systemns Engnesring Analysis

910-35-00 wW78-70493

SYSTEME MANAGEMENT
Network Centrol and Data Processing Davelopment

310-40-72 W78-70451
T
TAPE RECORDERS
Solid State Data Racordar
520-71-03 W76-70265
TARGET ACQUISITION
Precision Ponting and Control  Video Inertral Pointing
Systems
506-19-11 W75-70198
TAYLOR SERIES
Numenal [Iategraton, Numerical and Dynamical
Stabilsty
910-27-05 W78-70478
TDR SATELUTES
Mession Support Computing Sy and Tech
310-10-22 W7B-70425

Network Timing and Synchronizaton Tecknology
310-20-27 W78-70433
TECHNOLOGIES
SCAR - Agrodynamic Parformance Technology

743.04-13 W78-70158
TECHNOLOGY ASEESSMENT

Acceptance of Arcraft Operatons -  Technology

Assessment

505-0%-11 W78-70066
Ax T on Sy d:

791-40-13 W78-70087
Aesronautical Systems & Flanning Analysis

791-40-41 Wig-70102
Systems and Pranning Analysis

791-40-43 wW78-70103
General Aviation System Studies

791-40-53 W78-70104
Nontarrastanal Resources i Space Construction

780-40-17 W78-70268
Assessment  of Enabling Technology for Future

Missions

790 40-19 W78-70259

Tachnology Readiness for Global Service Missions

780:40.23 wW78-70280
Shuttle Payload Expenments Dsfintion

750-01-23 W78-70272
Commun:cations Technelogy Flanning

650-20-01 w78-70310
Dsta Technology Assessment

£86-21-02 W78.70323

Systams Engmssnng Analysrs and DatafInformation
T gy for Ei | Qual
658-44-08
TECHNOLOGY FEASLBILITY SPACECRAFT
Interdisciphnary Space Saents Research

W7B-7032%

188-48-51 W78-70331
TEKTITES
Theoretical Studies
195-22-02 w78-70399
TELECOMMLUNICATION
fon Dnve {SEP)/Spacecraft and Science Interzctions
506-22-25 W78-70224

VOIR/SEASAT Followy-On Technology Readiness

790-40-25 w78-70261
Technical Consultatton Services

643-10-01 w78-70293
C ications Technalogy Pl

650-20-01 W78-70310
Langd Mobile Communications Satellite System Dasign

B682-10-08 W78-70316
Interactve Data Link Evaluation Study and Expenment

556-44.01 W78-70324
STDN Signat Study

310-20-48 W78-70439
Antenna Systems Devalopmant

310-20-65 W78-70440
Radio Systems Development

310-20 66 WT78-70441
Digtal Systems Development

310-20-87 W78-70442

Evolution of Operattons Support Computing mto the
1980's {DEMOS}
310-40-26 W73-70445
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SUBJECT INDEX

Automatic Data Handling

310-40-36 W7TB-70448
Commumcations
910-G7-00 W7B-70465
Communication
910-07-00 W7B-70466
Communications
910-07-00 W78-70467
TELEMETRY
Softwara Eng; g for Flight Mech
310-10.23 W73-70426
Dugrtal Systerns Development
310-20-67 W78-70442
TELEOPERATORS
Advanced Tel Technol Develep
18%-51-04 W78.70423
Man-Systems-Vehicla Intagratien
907-41-00 W78-70453

Ground Demensiration of Sensor and Display Augmented
Control for Shuttle Remote Mampulator Systam {RMS)

907-41-16 W78-70454
Informatian Management System
910-33-00 W78-70492
TELESCOPES
Infrared Astronomy
188-41-56 w78-70381

Ground-Based Large Infrared Telescope Support
196-41-76 W78-70411
TELEVISION EQUIPMENT
Artdficial Intelligence for Integrated Robot Systems

505-19-38 W?78-20205
TELEVISION NECEIVERS
Advanced Commumecations Research
650-60-11 WJ7B-70312
TELEVISION SYSTEMS
Astronomical High Resolution Sensors
506-18-16 w78-70191
Cometary Physics
173-46-60 W7B-70348
Cammunications
910-07-00 WT8-70465
TEMPERATURE CONTROL
Haat Pipa Technology
506-16-31 w73-70175
High Temperatute Heai Pipes
§06-16-32 wW73-20176
Fhight Tesung of Heat Pipes
506-16-36 W75-70178
Thermal Control Coatings
506-16-39 _ wWi8-70179
Long Life Space Storable Propulsion Systems
Technelogy
525-71-05 W78-70270
Thermal Canister Expenment
750-03-07 W78-70281
Thermal Control
810-02-00 W78-70456
TEMPERATURE DISTRIBUTION

Magnetosphenc Physics - Particles and Particle/ Fhoton
Interactions (Aeronomy)
170-36-56

TEMPERATURE SENSORS

Fiber Ophics Instrumentation for Oxidzer Tanks

W78-70335

2910-13-14 Wi/8.70473
TEST CHAMEBERS
Advanced Rousable High Density and Dual-Fugl Engme
Technology
506-21-19 WJ8-70215
TEST EQUIPMENT
Tracking Statgn Syst Techrology
.310-30-69 W78-70444
TEST FACILITIES
Combustion and Aupmentaton Systems Technology
505-04-32 w78-70024
| gency and Ind A and Testing
505-11-42 W78-70081

Interagency and Indusinal Assistance ard Testng

§06-11-43 W7r8-70092
Aenal Applications Sy Parf e Eval 1and
Measurement
§16-57-08 W78-70146
TETHERING
Spacecraft Retrigval Auds
910-31-15 W78-70488
THEMATIC MAFRPING

Evaluatlon/ Modification of Clester Compression for the
LANDSAT D Thematic Mapper
656-44-05

THEORETICAL PHYSICS

Theorencel High Energy Astrophysics

T88-45-80
THERMAL CONTROL COATINGS

Thermal Control

910-02-00
THERMAL CYCUING TESTS

SCAR Structures and Matenals Testing

743-01-04
THERMAL FATIGUE
Fanrgue. Ufe Pradietion Mathods and Faugue Cantrol

WZ78-70328

W78-70390

W78.70457

W78-70157

505-01-22 W78-70003
THEAMAL INSULATION
Awiation Safety A&T - Fire Technology
505-08.27 W78-70083
Space Enveonmental Effects on Matarials
506-16-33 W78-70177

TPS Matarials and Systems Evaluation

506-168-41 W78-70180
FTHERMAL PROTECTION

TPS Matenals for Space Transportation Systems

506-16-43 W78-70181
Space Vehicle Dynamics

506-17-33 W7e-7018%
Shuttle Inf; d Leeside Temp S {SILTS)

750-04-04 WTB-70298
QEX Thermal Protection Expenments

750-04-06 Wre-720297
Manufactunng and h

910-21-12 W?78-70474

THERMIOQNIC CONVERTERS
Thetmoelestze Thermionie Energy Conversion

5D6-23-35 W78-70233
THERMI|ONIC POWER GENERATION
MPD Thruster System Technology
506-22-35 W78-70227

THERMIONICS
Thermoelectric Thermonic Energy Conversion
§06-23-35 W7B.70233
THERMODYNAMICS
Brayton Isotope Powsr Systom (BIPS)
506-23-62
THERMOELECTRIC GENERATORS
High Parformance Power Systems
506-23-65
THERMOELECTRIG POWER GENERATION
‘Thermoel ectnic Thermiome Energy Conversion
506-23-35 WwW78-70233
THERMOMECHANICAL TREATMENT
TPS Materials for Space Transportation Systems
506-16-43 - W78-70181
THICK FItMS
Solar Cell Technology
506+23-12
THIN FILMS
Magneties and Cryophysies
506-25-29 W78-70243
Devalopment of a Thio-Film Josephson-Junctien for
Milimeter and Submullimeter Wavelength Applications
18B-78-56 W7B8-70384

W78-7023B

W78-70239

W73-70228

THRUST
W/ STOL Propulsion Research
505.05-32 W78-70030
MFPD Thrustar System Technclogy
506-22-35 W78-70227

THRAUST CHAMBERS
long Ufe Advanced Propulsion Systems for Planetary

Spacecraft
506-21-28 W78-70216
THRUST LOADS
Aarody Fhght R h
505-11=14 W78-70085
TILT ROTOR AIRCRAFT
VTOL Operating Systems Expenments
513-54-11 W78-70130
Advanced Ratorcraft Desgn and Application Studies
514-50-01 W78-70132
t Sy Fhight
518-51-01 W7B-70147

TILT ROTOR RESEARCH AIRCRAFT PROGRAM
Titt Rotor Reseanch Awrcraft
744.01-01
Tatt Rotor Research Awcraft
744-01-04
TILTING ROTORS
Tilt Rotor Research Awcraft
744-01-01
TIME
Radio Metnc Instrumentation Development

W7B-70162

W78-70163

W7B-70162

310-10-61 W7B-70431
TIME FUNCTIONS
Precision Time and Frequency Sources
310-10-42 W738-70428

TIME MEASUREMENT
Network Timing and Synchremzation Technology

310-20-27 W78-70433
Impact of Spacecralt Timmng Systems on Data
Processmg
310-40-42 W28-70450
TIRES

Arcraft Landing Systems Efficiency Improvements
505-08-33 W28-70065
TITANIUM
SCAR-Structures and Matenals Technology

743-01-03 W78-7Q156
TiTANIUM ALLOYS
SCAR Structuras and Matanals Testing
743-01-04 W78-7M57
TOXIC HAZARDS
Aviation Safety Technology - Applied Fluid Mechanics
505-08-25 W78-10062
Fira Resistant Matanals Enginéenng
510-56-05 W78-70109

Analysis of Environmental Impact of Launch Vehicls
Effluents

506-21-33 w78.70217
TOXICITY
Fire Systems and Full Scale Test
510-56-17 W78-70110

TRANSPORT PROPERTIES

TRACE CONTAMINANTS
Instrumant Systems for Measerement of Trace Gas
Constituents  the Stratesphere

198.10-04 W78-70413
Devell of Naw Sy for D

of Trace Constiduents in the Stratosphare

198-10-06 W78-70315

TRAGE ELEMENTS
Laser Heterodyne Spectriemeter for Spacelab
750-03-03 W?28-70279
TRACKING NETWORKS
Network Timing and Synchronzation Technology

310-20-27 W7B-70433
TRACKING STATIONS
Navigatien Asturacy Analysis
310-10 60 W78-70430

Radio Metuc Instrumentation Development

3101081 W7E-70431
Station and Network Monrtor & Control Technology
Devalopment
310-30 &8 W78.70443
Tracking Station Systerns Technologyr -
310-30-69 W7B-70444
TAACTION

Aircraft Landing Systems Efficiency Improvements
605-08-33 W738-70065
TRADEOFFS
Systems Engmneenng and Analysss
656-12.01
TRAINING SIMULATORS
Digital Operations for General Aviation
505.07-18
TRAJECTORY ANALYEIS
Impact Cratenng Expsnmental Studies
195-21-03
TRAJECTORY QPTIMIZATION
Ratary Wing VTOL Operating Systems Expenments
513-54-13 W78-70131
TRANSFER FUNCTIONS
Payload E 1ts and Dy
508-17-36
TRANSFER ORBITS
Propulsion
910-03 00
Propulsion
910-03.02
Systarns Engineenng Analysis’
910-35-00
TAANEFORMATIONS (MATHEMATICS)
Appliad Mathematics
506-25-26
TAANSMISSION LINES
Wideband Data Transmission and Switching for the
1980s

W78-70322

W78-70051

W78-70397

W78-70187

wW78-70458
W7B-70458

wW78-70493

wW78-70242

310-20-28 W7TB-70435
Commumcation
910.07-00 W78-70466
TRANEMISSIONS (MACHINE ELEMENTS)
Halicoptar Tr It Systems Technology
511-58.02 WrB-70121
THANSMITTE?S
Ad d X R 'l
650-60-11 W7r8-70312
High Power Transmitter Technology
650-60-14 W7E-70313
X-Band Uplink Developmant
310-10-64 W78-70432
TRANSONIC FLOW
Comptationa! Aerodynamics
6505-06-13 WPE-70035

Aarodynzmic Test Methods and Instrumentation
505-06.-41 W7e-70041
TRANSONIC SPEED
Transonic Test Techniques and Instrumentation
605-06-43 W?8-70042
TRANSONIC WIND TUNNELS
Loads, Aeroelasticity and Structural Dynamics

505-02-21 W78-70010
TRANSPONDERS
Communications
910-07-00 W78-70465
TRANSPORT AIRCRAFT
Advanced  Turboprop Program - Installaton
Aemdynamics
511.57-01 W78-70118
Tarmnal Cenfigured Vehicle Program
513.52-13 W78-70128
Wake Vortex Minimizanon
514-52.01 W7B-70133
Wake Vortex Mimmization
514-52-04 W78-70135
Lamirar Flow Conteol
514-55-03 W78-70137
Advanced Transport Awcraft Technology
516-50-23 w7r8-70140
Composite Components (ACEE)
734-01-13 Wr8-70152
Compoesite Wing {ACEE)
734-02-13 W78-70153
TRANSPORT PROFPERTIES
Upper Atmosphers Research Program
198-20-1 W?78-70419
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TRAPPED PARTICLES

TRAPFED PARTICLES

Parncle and Partects/ Photon Interactions
{A henc-Ma phenc Cauplng)
170.36.56 = W78.70335
TROPOSPHERE

Analysis of Environmental Impact of Launch Vehicle
Effluents

505-21-33 w78-70217
Radio Metsic | Devel:
310-10-81 W78.70431
TRUNCATION ERRORE
] I Integ N 1 and  Dynamical
Stabiity
910-27-05 W18-70478
TUREBINE BLADES
Engina Cemposite Structures
§05-02-12 W7B-70007
Propulsion Instrumentation Research
505-04-62 W78-70027
Asgroslasticity of Tuthine Engines
510-55-02 W78-70107

TURBINE ENGINES
Non-Axisymmetne Nozle Aerothermodynamics
606-11-22 W7g-70086
Matarials for Advanced Turbina Engines (MATE)
510-53.02 W78.70105
TURBINE PUMPS
Propulsion
910-03-02
TURBINES
Fan, Compiesscr and Turbine Technology
505-04-22
TURBOFAN ENGINEG
Cempasites for Propulsion Cornponents
505-01-32
Engme Composite Structures
§056-02.12 W78-70007
Engine Dynamics and Performance Research
5045.05-22 W718-70029
Quiey Clean General Aviation Turbofan (GCGAT}
511-53-02 Wr8.70114
Advanced Turboprop Program - Flight Test

W7B-704589

W78-70023

W78-70005

511-57-04 W78-70120
Energy Efficient Engine
716-01-02 W78-70149
Cuiet Propulsive Lsft Technology = OUSRA Propulsion
Support
769-02-02 W78-70166
TURBOMACHINERY
Power Transfer Aesearch
505-04-42 W78-70025
TURBOPROP AIRCRAFT
Advanced  Turboprop Program - Installaron
Asrodynamics
511-57-01 W78-70118
TURBOPROP ENGINES
Adwvanced Turboprop Program
£11-567-02 * W73-70119

Advanced Turboprop Program - Flight Test

511-57-04 W78-70120
TURBULENCE

Drag Reduction

505 06-23 W78-70037
Digital Operations Technology

805 07-13 W78-70050
Awiation Salety Technology - Flight Safety

506.08-23 W78-70061
General Aviation Aerodynamics and Handling Qualibes

Technology

505-10-13 W78-70074

Magnetosphenc Fhysics - Particles and Particles/Field
Interaction

170-36-65 W78-70331
TURBULENCE EFFECTS
Wake Vortex Mimmizauon
614-52-03 W78-70134
Computaticnal znd Expenmental Aerotharmodynamics
506-26-11 W78-70250
TURBULENT BOUNDARY LAYER
Turbulence and Modelling
805-06-21 W7T8-70036

TURBULENT DIFFUSION
Analysis of Environment2l [mpact of Launch Vehicla
Effluents

505-21-33 w78-70217
TURBULENT FLOW

H i¢ Propulsion Technology

505-05-43 W78-70031
Analytical Flud Dynamics

505-06-11 W78-70034
Turbulence and Medelling

505-06-21 W78-70036
Wing-Body Aerodynamics

505-06-54 W78-70045
Knowledge of Atmosphenc Processes

605.08-19 W78-70058
R/STOL Aeroacoustics and Loads

5085-10-43 W73-70081
Definition of Physics and Chemistry Expanments {PACE)

m Spaca

750-01-59 W78-76275
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ULTRAVIOLET RADIATION
Astronormcal High Fesclution Sensors

506-18-16 W7B-701S1
ULTRAVIOLET S$FECTRA

Devel of Exp s and Hardware for Solar

Physics Hesaarch

170-38-51 W78-70338
Cometary Stucies

173-45-65 W78-70345
UV and Optical Astronomy

188-41-51 W78-70369
Ultraviolet {UV) Optical Astronomy

188-41-61 W78-70370

ULTRAVIOLET SPECTROMETERS
Ultraviolet Stellar Spectremeter Development for Space
Shurtla
188-41-5T
ULTRAVIQLET SPECTROSCOPY
Camets and Interstellar Matter
173.45-51
UNIVEREAL TIME
Navigaton Accwracy Analysts
310-10-60
UPPER ATMOEPHERE
Shuttle Payload Expenments Definrtion
750-01-23 W78.20272
Stratospheric Research, Field Measurements Program
198-10-06 W78.70416
Upper Atmosphese Research Program
198-20-01
Aercthesmodynamics
910-39-00
URARIUM FLUORIDES
Photon-Matter lnteractions
506-25.33
URANIUM FLASMAS
Fhoton-Mawer Interactions
506-25-33
URANUS [PLANET}
Ground Based Cptical Astronomy
196-41-11
UTILUTY AIRCRAFT
Unility ATr Vehicle System and Concept Studies

W78-70372

W78-70344

W28-70430

W78-70419

W18-70499

W78-70246

W78-70246

WI8-70408

791-40-31 W78-70100
V/STOL AIRCRAFT
YfSTOL Propulsion Reseasch
£05-05-32 YW78-70030

Cockpit Avionics  Automated V/S'I'DL Awvionics

606-07-21 W7B-70052
VFOL Aerodynamsc Perdormance and Handling

Quahitigs.

505-10-1 wW718-70073
Milary V/STOL Awcraft Conceptual Design Studies

791-40-21 W78-70038
Advanced Rotorcraft Design and Appheation Studies

514-50-01 W7B-70132

VACUUM PUMPS
Minature Vatuum Pymp Develepment for Noble Gas
and Hydrogen Pumping on Atmosphenc Entry Probes on
Quter Planet Missions
185-47-58
YARIABLE CYCLE ENGINES
Vanable Cycle Engine Components
$11-56-02
SCAR Propulsion Technology
743-03-22
VARIABLE GEOMETRY STRUCTURES
Space Qpecauons Techniques
910-31-03
VEGETATION
Landmark Trackung and Identification
750 03-14
VENUS (PLANET)
Dynamics of Plznetary Atmospheres
185-47-57

W78-70355

W78-70117
W78-70158

W78-70434

W78-70288

W7B-70354

of Pl y A '

185-47-67
Ground-Based Opuical Astronomy
196-41-71
VENUS ATMOSFHERE
Planatary Atmospheres-Structura and Composition

W78-70387
W78-70408

185-47-68 W78-70358
Ground-Based Infrared Astronomy
196-41-650 wW78-70403

VENUS PROBES
VOIR/SEASAT Follow-Qn Technology Readiness

790-40-25 w78-70261
VERNIER ENGINES
Pracision  Ponting and  Controt Advanced
Spacecraitf Expgriment Syslems
506-19-13 W7B-70123
Annular Sespension and Pointing System {ASPS} Flight
Venficaton
750-03-15 wW18-70286

VERTICAL LANDING
Rotary \Whng VTOL Oparating Systems Expenments
513.54-13 w78-70131

SUBJECT INDEX

VERTICAL TAKEOFF AIRCRAFT
Integrated Contrel for STOL VTOL, and Rotorcrat
505 07-31 W78-70054

VTOL Aerodynamic  Performanca  and  Handling
Guabties
505-10-31 Wi8-70079
VTOL Op g Systems Exp
513-54-11 W7B-70130
VIBRATION
Hohcoptar  Asrcelastiety,  Acoustice  and  Fhght
Dynamacs
505-10-23 W7B-70078
VIDEO EQUIFPMENT
Advanced Video Systems
650-60-10 W78-70311

VIKING LARDER SPACECRAFT
Planetary Atmospheres-Stiucture and Composition
185-47-68 W78-70358
VISCOELABTICITY
Viscoelastc Properties of Polymers
506-16-15
YISCOSITY
Tnbelogical Expenments m Zero Gravity
7E0-03-27
VISCOUS FLOW
Inlgt and Nozzie Research
505-04-12
Computatioral Asrodynamics
505-06-13 W78-70035
Hypersomie Awcraft Aerodynamics and Flight Dynamics
505-11-33 W78-70089
VOLCANOES
Thearetical Studees
195-22-02
VORTICES
Computatioral Aerodynamics
505.08-13
Drag Redustion
505-06-23
Advanced Fhight Dynamics Research
505-06-53
Wake Vortex Minimization
514-52.01
Wake Vortex Mintmzatgn
514-52-03
Wake Vortex Mimmizanon
514-52-04

W78-70172
W78-70292

W78-70023

W78-70339

W78-70035
W78-70037
W78-70044
W78-70133
wW78-70134

W78-70135

w

WALLS

r:
505-06-43
WARNING SYSTEMS
Dagital Oparations for General Aviation
505-07-18
WATER
Landmark Tracking znd Identification
750-03-14
JPL Planetology Instrument Development
185-50-73
WATER QUALITY
Elsctro- Qptecal Sensor Technology
506-18-23
WATER VEHICLES
Satelina-Aded 200-Mile Fishenes Coastal Zona
682-10-11 W7e-70317
WAVE FUNCTIONS
Advanced Electromics and Matenals Resaarch
6506-18-21 W78.70167
Surace Physies and Computstanal Chemistry

Test and Ins’

Y
W78-70042
W/7B.F0051

W78-70285

W78-70364

W78-70192

S06-16-11 W78-70170
WAVEGUIDES
Commurications
910-07-00 ‘W78-70465

WEAPONS INDUSTRY
Interagancy and Industnal Assistance and Tesung

505-11-41 W78.70090
WEAR
Aireraft Systems Qperational Safety and Efficiency
Improvament
505-08-31 W78-70064
WEATHER

Systems Engmeanng Analysis and Data/Information
Technology for OA Disciplines
6568-54-02 W78-70325
Magnetospheng Physics - Parhicles and Pamc[estleld
Interaction
170-36-55 W78-70331
Thecretical Studiesf Stratosphenc Research

198-30-03 W73-70422
WEATHER FORECASTING
Meteoralogical [nformauon Systems
910-49-02 wW78.705802
WEATHER STATIONS
Systems Engineenng and Demonstranon of an
Automated Fire Weather Data System
B50-10-16 W78-70308
WEIGHTLESSNERS
Defintign of Physics and Chemistry Expenments (PACE)
In Spaca
750-0%-59 wW78-70275
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SUBJECT INDEX

BDevelopment of a Shutile Flight Expenment Drop
Dynamics Module

750-03-01 W78-70277
Trnbological Expanmants in Zaro Gravsty
750-03-27 wW7s-70282
Space Dperations Techmuques
910-31-00 w7e-70481
WHEELS
Brag Reduction
§05-06-23 W7B-70037
WIDEBAND COMMUNICATION
+ Wideband Data Ti and Switching for the
1980°'s
310-20-29 W78-70435
A G d A for Wideband Data Tra n
Systamns
310-20.31 W7B-70436
WIND [METEQRDLOGY}
Knowledge of Atmésphenc Processes
505-08-1% W78-70058
WIND SHEAR
Aviation Safety Operating Problems and Suvivability
M Is NTSB Assi: 3]
505-08-21 W78-20089
Awiation Safety Technology - Flight Safety
505-08-23 W78-70061

WIND TUNNEL CALIRRATION
Noise Reductron Technology for Short-Haul Awrcrafy

£05-03-11 W78-70014
WIND TUNNEL MODELS
Aercdynamic Test Methods and Instrumentanion
505-08-41 W78-70041

WIND TUNKEL TESTS
Advanced Arcraft Structures

505-02-13 W78-70008
Loads Aeroelastcity. and Structural Dynarics

505-02-23 W78-70011
Asrodynamic Fight Expenments

505-05-34 W78-70040
Transonic Test Technigues and Instrumentation

50%5-06-43 W7B-70042
Advanced Fight Dynamics Research

505-08-53 W78-70044
Fhight Dynamics

S35-08-63 W7B.70047
Goneral Aviation Asradynacmis Performance Technology

605-10-11 - W7B-70073
General Avianon Aerodynamies and Handhng Qualiies

Technolegy

605-10-13 W7B-70074

Helicopter  Aeroelasucity, Acoustics and  Flight
Dynamics

505-10-23 W78-70078
Qbhque Wing Aerodynamics
§05-11-11 W78-70083

Medim and Long Haul Cruise Awcraft Aeredynamics
and Flight Dynarnics

5051113 W78-70084
Interagency and Lngusinal Assistance and Testmg

508-11.42 W78-70091
Awronauncal Systems & Planning Analysis

791-20-41 W78-70102
Advanced Turboprop Program

511-57-02 W78-70119
Aurframe/Propulsion System Interacton

514-54-04 W78-70136
Rotorcraft Systems Flight Validaton

518-51.01 W78-70147
Space Vehile Dynamics

B06-17-33 W78-70185
Shuttle Entry Air Data System (SEADS)

750 04-02 W78-70294
Farticle & Pariicla Field Interactions

170-36-55 W78-70334
Asrothermodynarmics

$10-38-00 W73-70439

WIND TUNNELS
Drag feduction

S05-08-23 W78.70037
Flight Oynarmes

605-06-61 W78-70046
Cockprt Avionics Technology

§505-07-23 W78-70053

B/STOL Arrcratt Aerodynamsc Performance and Hangling
Qualities

505-10-4% W78-70080
Hypersonic Aircraft Aerodynamics and Flight Dynamics
505-11-33 W78-70089

Supersomc Cruise Asrcraft Research--Active Control of
Aeroelastic Responsa
743.05-03 W78-70160
WIND YELOCITY
Krowladge of Atmosphere - Advanced Msasurement
Techmigues
505-08-18 W78-70057
WING FLAPS
R/STOL Aeroacoustics and Loads
505-10-43 W7g-70081
WING LOADING
Hyp Asrcraft ws Technology
505.02-14 W78-70:009
WING PROFILES
Anglysis ard Design
505 06-33 W78-70039

Genaral Awiauon  Maneuverablity Safety and
Parformance Improvement
505-19-14 W78-70075
Oblique Wing Aerodynamics
505-11-1t W78-70083
WINGLETS
Eneargy Efficient Transport Flright Resaarch
516-53-04 W78.70143
WiNGS
Advanced Flight Dynamics Research
508.08.53 W78-70034
WORKLGADS (PSYCHOPHYSIOLOGY)
Fight Management Systems
505-09-3t W78-70069

X

X RAY ANALYSIS
JPL Flanetology mstrument Development
185-50-73 W78-70364
X RAY ASTRONOMY
UV and Optical Astronomy

188-41-51 W78-70373
Gamma-Ray Astronomy

188-45.57 W78-70387
X ray Astronomy

188-465-59 W78-70388
X-ray Astronomy

188-45-59 W78.70389
Advanced Mission Study - 12 Meter  X-Ray

i ervatory

188-78-60 W78-70396

X AAY SOURCES
UV and Optical Astronomy
188-41-51 W78-70373
XV-18 AIRCRAFT
Advanced Rotorcraft Design and Applicaton Studies
514-50-01 W28-70132

Y

YF-12 AIRCRAFT
YF-12 Flight Expanments

516:51-04 W78-70141
SCAR Stabulity & Control Technology
743-05-04 W78-70161

YF-12 AIRCRAFT
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TITLE
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COVINGTON & |
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310 36 00 W78 70434
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tion of the subject matter The RTOP accession
number 15 used to locate the ibliographic cita-
uons and technical summanes in the Summary
Sectron

A

AICHMELE. D G
Data Technolegy Assessment

656-21-02 W78-70323
ALEXANDER. J. K.
Radio and Aadar Pianetary Studies
196-41-51 W78-70404

ALEXOVICH, R. E
High Spaed:Data Transfar.
Amplifiars
506-20-42
Technical Consultation Services
643-10-01
H:gh Power Transmitter Technology
650 60-14
ALEORD, W. .t
Enargy Efficient Transport
516-53-03
ALLEN, W, K
Design of Software Communications Components

Advanced Microwave
wW78-70208
W78-70301

W78-70313

W78-70142

650 60-99 wW78-70314
ANDERSON. W J}.
Power Transfer Research
505-04-42 W78-70025
Helicopter Transmission Systems Techneclogy
511-58-02 W7B-70121
ANDERSON. W. W.
Preoision  Pomging  and Coatrob Advanced
Spacecralt/Expeniment Systems
506:19-13 ‘W78-70199
AYERS, T G
Astodynamic Fight Exparments
505-06-34 W78-70040
Wing-Body Aerodynamxcs
505-06-54 W78-70045
High-Speed Arrcraft Asrodynamics
505-11-24 W78-70088

BACHMAN, W E.
Awiation Safety Technology - Apphed Fluid Mechanics

505-08-25 w78-70062
Thermoelectric Thermicnic Energy Conversion
506-23-35 W78-70233
High Perfarmance Power Systems
506-23-65 W78-70239
BAILEY, G. A

High Capacny Dala Storage and Display  Archrval Data
Storaga Technology

506-20-59 W78-70213
BALLANCE, J. Q
Advanced Mission  Study - 12 Meater X-Ray
Qbservatory
188-78-60 W78-70396
BARBEA. M R
Wake Vortex Mimmization
514-52-04 w78-70135
Energy Efficient Transport Flight Ressarch
516-53-04 W78-70143

TECHNICAL MONITOR INDEX

BARNES, A,
Magnetosphene Physics -~ Particles and Particles/ Field
Interacuon
170-36-55

BEJCZY, A K
Advanced Tel P
193-51-04 W78-70423
Greund Dlemonstration of Sensor and Display Augmented
Contrel {for Shuttla R Manipul Systarm (AMS)
207-41-16

W78-70331

ol !
perator Ty g Dev

W78-70454

BELL D. 1l
Electncal Power
910 05-00
BERNATOWICZ, D T
Solar Cell Technology
506-23-12
BERRY. D T
SCAR Stabkility & Control Techaalogy
74305 04
BILLMAN. K W
Radiant Enargy Conversion
506-25.31
High-Power Laser Systems Tachnology
506-25-41

Wi8-70463
W78-70228
w78-70161

W7B-70244

W78-70247

BIRD. T. H
End-10-End Data System Concepts Study
656-44-03
BLACK,D C
Theoretical Astroghysics
188-41-51
BLOUNT, D. H.
Advanced Reusabla High Density and Dual-Fuel Engsne
Technology
506-21-1%
BLUE, J. W
ion Cyclotron Gas Excitanon
606-26-32

W78-70326

W78-T0368

W78-70215

W78-70245

BOBBITT. P J.
Computatiwnal Aeradynamics
505-08-13
BOESE,R. W
Planetary Aswonomy and
Research
196-41-67
BOGGESSE, A
UV and Optical Astronomy
188.41.51
BOGGESS. N W
Infrared Astronomy
188 41-55

W7B-70035
Supportmg  Laboratory

W78-70407
W78-70369

W78-70381

BOGGSE, W H
Cryogenics
910-37-04
BOLOT.E A
X ray Astronomy
188-46-59
BOND, V. R.
Development of Methods for Studying Qrbit Design
Contiol, and Lifetime -

W78-70496

W78-20388

810-27-07 W?28-7047%
BOWDITCH. D N.
Inlet and Nozzle Research
505-04-12 W78-70021

Interagansy and Industnal Assistance and Testing
506-11-42 W78-70091
BOWLES, 0 L
Apphcation of Flight Simulation Techaology

505-09.43 WI8-70072
BRANDT, J. €
Development of Solar Spacelab Expenment and
Hardwars
170-38-51 W78-70337
Experiment: Development - Laboratory and Theoretical
Solar Physics
170-38-53 WFB. 70342
Imag:ng Studies of Comets
196-41-52 W7B-70405
BRECKENRIDGE, B. A.
Solid State Device Technology
506-20-33 W78-70208
BREJCHA, A G.
Large Deployable Amenna Shuttla Expanment
§46-25-02 W7B-70303
BRICKER. R. W.
Awiateon Safety RET - Fire Technology
505-08-27 W78-70053
Fire Systems and Full Scala Test
510-56-17 W7B-70110

et b
et At et

Preceding ﬁagﬂaﬁk

FISCAL YEAR 1978

BROWN, J P.
Land Mobte Communications Satellte Systern Design
682-10.08 W78-70316
BRUNSTEIN, § A
Techracal Consultation Services
643-10-01"
BUNC. T E -
Chamical and 1sotopic Studies of Meteontes
195.21.04 W78-70338

BUSHNELL D M
Drag Reducucn
505-06-23
BUTMAN. 8 A
Microwave Components and Techniques
506-20 45

pulsion for MMS App

W78-70300

wWr78-70037

wr18-70210

CALLENS, R A.
Awmahary lon P
506§-22-16
CAMP, . W
Knowladge of Atmosphenc Processes
505 08-19
CAPFS, J. D.
Assessment  of
Missionsg
790-40-18
Software Processes
910-28-00
CARD, M F
Advanced Space Structuies
508-17-13
Vetucla Design Methods
60§-17-23
Space Vehicle Dynamics.
506-17-33
CAREY.W.T.
Discipine Genter for Data Managemant
666-50-01
CARR. R E
Knowladge of Atmosphare - Advanced Measurement
Techniques
506-08-18
CHAMBERS. J R
Flirght Dynamics
505-06-63
CHAPPELL, C. R.
Particle & Particle Field Interactions
179-36-55
CHL.A R
Network Timing and Synchronizatron-Technology
310-20-27 W78.70433
CIEPLUCH, C. C.
Quet Clean Short-Haul Expenmantal Engine

W78-70222

W78-700538

Enabling Technelogy for Future

W78-70253
W78.70480

W73-70182
w78.70184
w72-70185

W78-70330

W78-70057

wi78-70047

W78-70334

738.01.02 W78-70164
CLIFTON. X &
Cometary Physics
173-46-60 W78-70348
COMNELLY, D &
Attitude Control Propulsion
910-04-00 W78-70460
CONNER. D 'W.
Air taten System Stud
791-40-13 W78-70097
S and PI Analy
791-40-43 W78-70103
Advanced Transpoct Aircraft Technology
516-50-23 W78-70140
CONWAY. E. J
Advanced Electromes and Matenal Science
506-15-23 Ww7B-70168
Defintion of Physics and Chemistry Experniments n
Space
750-01-53 W78-70274
COVEY,R. E

Ground-Based Large Infrared Telascapa Suppon

196-41.75 w78.70411
COVINGTON, C
Mechanical Systems
970-36.00 W78-70494

CROSWELL W. F.
Broadband Microwave Radiometer Technology

506-18-33 W7B-70134
D
DAHM. W K
Asrothermodynamics
910-39-00 W78.70499
DALKE, E A,
Iaf. o M. 't Sy
910-33-00 W78-70431
I-27
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DAVIES. R. L

DAVIES. R, L.
Engme Commposites Durabthity
510-57-02
DAVIES, R. W
UY and Optieal Astronomy
18B-41-51
Ground-Based Radio Astronomy
188-41.52
Relatonty
188-41-54
Gamma-Ray Astronomy
188-46-57
DAVIS. H P.
Systems Engineenng Analysis
910-35.00
DAVIS, ). @.JR
CASTS- Composite for Advanced Space Transpenahon
Systems
§24-71.03
DECKERT, W. H.
Hybnid RotorfAwship Fight Controls and Aerodynamic
Performance

Ww78-70152

W78-70371
W78-70375
Wi8.70377

W78-70387

W78-70483

W78.70269

505-10-61 wW78-20082
Shert Haul Arr Ti C: | Design
791-40-11 W78-70096
Mllllaly V/STOL Autraft Conceptual Design Studies
791-40-2 W78-70098
Uity Alr Vehicle System angl Cancept Studies
791-40-2 w7a-720100
Advsncad Rotorcraft Dssign and Applicaton Studies
514-50-01 W78-70132

Short-Medium Range Advanced Technology Asrcraft
Design Studies

516-50-01 W78-70139
Tilt Rotor Research Aircraft
744-01-01 W7B-70182

Quiet Short-Haul Rasearch Awrcraft (DSRA}
7689-02-01 W78-70165
DEMOREST, K. E.
Trnbological Expenments in Zero Grawity
750.03.27
DESJARDINS. R
POCCNET Payload  Qpefations
Computauonal System of the 1980s
310:40-40
DONN. B D.
Comats and Intarstellar Mattar
¥73-45-51
DOYE. B. L

W73-70292
Control  Center

w7a-7¢448

W78-70344

hoaloaw Stud,

B513-50-13 W78-70127
DOWNING, R. G
Spacs Calibraton of Solar Cells
F80-03-20
DRAIN, D. I.
Fropulsion Controls Research
505-05-12
DUCKETT. R. J.
Lasar Hoterodyne Spectrometer for Spacalab

W78-70288

W78-70028

750-03-03 W78-70279
DUGAN, J. F.
Advanced Turboprop Program
511-67-02 wWrg-70118

DUNAVANT, . €,
Shuttle Infraied Leaside Temparature Sensing {SILTS)
750 04-04 W78-70295
DURRANI, § H.
Cwihan Apphcations of Glabal Fosisaning System

}
650-10-17 -
DYAL. P.
Infrared Enussion Line Polanzation Astronomy
188.41.55 W78-10379

W78-70309

E

EDELSON, R. E.
Spacaborng  Antenna
Technology Study
7490-40-35
ELLIOTT. J. R.
Digital Fly-by-Wira Flight Expenment
512-51-03
ELLIS, W E.
Thermal Control
910 02-00
ENGERT. M
Communications
910-07-00
ENGLEM.E. E
Structures
910-01-00
. Space Operations Techniques
910-31-00
ERICKSON, W, O
Apphed Mathamancs and Computar Scenca

and Microwave  Systems

W78-70263

WTB-70122

W7B-70458

W7E-70465

w78-70458
W78-70481

505-15-33 W78-70095
ESTABROOX. F. B
Applied Mathematics
G0E-25-25 W78-70242
EVANS, M. E.
Precition Paintng and Control Advanced Compenents
506-13-18 W78-70201

1-28

F

FARLOW, N. H
Stratosphenc  Aeroscl
158-10.05
FEILER, C. E.
Nose Reduction Technology
£05-03-12
FERRELL. T. R.
Propuls:on
910-03-00
FICHYEL, C. E
Gamma Ray Astrongmy
188-46-57
FICHTL. G. H
Defimtion of Fhysies and Chernstry Expeniments {PACE}
In Space
750-01-69 W78-70275
Geophysical Fluid Flow Experiments on Spacelab

Chemistry and Physical State
W78-70414

W78-70015

W78-70458

W78-70385

750-03-26 W78-70291
FINKE,R C
Auxshary fon Thruster System Technolagy
506-22-12 W78-70221
Elactric Propul! R h and Adh d G P
605-22-32 W78-70228
Spacacraft charging and Hiph Voltage Flasma Effects
50623-42 w78-70234
FITZMAURICE. M. W
High Resolution Lasers
S06-18-26 W78-70183

FORDYCE. §. J
Elactrochemical Research and Technology
£06-23-22
FOUDRIAT.E C
Mulvpurposs - User Qnented Software (MUST)
§20-72-03 W78-70266
FUGHS, A. J
Onboard Navigation Near-Earth Satellites

W78-70231

506-19-26 W78-70203
FULTON, R E.
d Prog for Aarespace-Vehicla Design
§10-64-03 W78-70106
G
GARCIA F. F
Atttude Control Propulsion
910-04-00 W78-70451

GARDINER, D,
Shuttle Technology Payload Program Support

750.05-01 w7B.-70298
GARREN, J. F.
Rotary Wing VTOL QOparating Sysi Exp
513-54-13 W78-7013%
GARY, P. J.
Data M t Systems Engl and Analysis for
Climate
656-12-01 W7B-70320
GEE, 8. W
General  Awviation  Maneuverabiity. Safety and
Parfarmance Improvement
503-10-14 W78-70075
GERKE, D, P.
Ombiter Expanments {OEX}
750-04-01 W7B.-70293
GIN. W.
Advanced Solil Propulsion and Pyrotechnic Concepts
506-21-36 wie-1218
GOLDEN, H.
Systems Enginesring and Analys:s
656-12-01 W78-70321
GOSLINE. R M

Stanuen and Network Mantor & Control Technology
Development

310-30-68 W78-70443
GoULD.J M
High-Density Circust Technology Computer-Aided
Design and Tesung
506-20-69 w78-70214
GREEN, R. R.
Tracking Statien Systems Technology
310-30-69 W78-70444

GREENWOQOD, T, F.
JANNAF Support - Plume Technelogy Working Group
606-21-49 W78-720220
GREGORY, J W,
Arrcraft Ptopulsmn Systems Safety Technology
505-08-22 W78-70060
Propulsion
910-03-02
GUASTAFERRO, A
Systems Technolegy Studies
524-70-03

W78-70459

W78-70267

H

HALL A W,
Avranon Safety Technology - Flight Safety

505-08-23 W78-70061
General Aviation Aerodynamics and Handling Quatities

Technology

505-10-13 W78.70074

MONITOR INDEX

General Aviation System Studies

791-40-53 WTB-70104
Wake Vortex Mmimuzation

514-52-03 W78-20134
Aerodynamics of Aenal Apphcatons Aireraft and

Systems

£18-57-03 WT8-70145

HARTMANN, M, J.

Fan Compressor and Turbine Technalogy

505.04.22 W78-70023
Aerog! y of Turbtna Ei

510-85 02 W7B-70107

HASBACH. W. A
Pranetary  Sefar
Technology
506-23-15
HATFIELD, J, J.
Cockpit Avisnics Technology
505-07-23
HAUSER. M G
Far Infrared Astronomy
188-41-565
HEER, E
Space Vehicle Dynamucs
506.17-35 W78-70186
Artificaa] Inteligence for Intagrated Robot Systems

Cell and Bfanket Research and

W78-70229

W73.70053

W78-70380

506-19-35 W78-70205
Advanced Automation Needs Analyses

790-40-15 Wr8-70257
Larga Deployable Antenna Technology Development

524-70-05 W78-70268

HENDERSON, W. P.
Interagency and Industnal Assssiance and Testing

505-11-43 W78-70032
Highly Manauvering Awreraft Technology
723-01-03 W7B-70150
HENDRICKS. H D.
Infrargd Uliragensitive Deteciors
506-18-13 W78.70188

HENDRIY, M, K.
Advanced Technology--Nonvolatile Samwcanductor

Memory
910-32-00 W78-70480
HENRY. B 2.
Space Vehicla Aerotharmody and Config
Technology
506-26-13 W73-70251
Space Shuttle Development Suvppoit
£046-28-33 W78-70255

Advanced Mission Concepts - Technology Requiraments

of Integrated Earth-te-Geosynchronous. Space
Transporation Systems
790-40-33 W7B-70262
HEPFNER. J. P.
Particle and Partielef Photen Interachons
{Atomosphe ne-Magnetospheric Coupling)
170-36-56 W78-70336
HESS. R. V.
Hrgh Pawrer Laser Systams Technology
506-25-43 W78-70248
HIGA. W H
Radio Systems Development
310-20-68 W78-70441
HELBERT. E.
Evalustion/Medification of Clustar Compi for tha
LANBSAT B Thematsic Mapper
656-44-05 W78-70328

HIRSCHEBERG. M H
Fatgue Lfa Predicton Matheds and Fategus Control

505-01-22 W78.70803
HOBBS. R W.
Ground Based Observations of the Sun
170-38-52 wW78.70339
HOHL ¥,
Plasma Cote Raactor Resaarch
506-24-13 W78-70240
Phaton-Matter Intaractions
606-26-33 W78-20246
HOOK, W. R,
Study of Advancad Global informaton Sarvice Systems
790-40-13 W7B-70256
Yeckh y Roadi for Global & Missions
790-40-23 - W7B-70260
HOPKINS, W. L.
Dats Collection System Developmant
650-10-13 W78-70305
HORTCN,J C
Matenals
910-38-00 W78-70498
HOWELL W.E.
Onboard Nawigatien  Landmark Trackars
506-15-23 W7B-70202
Landmark Tracking and Identidication
780-03-14 W?28.70285
HUBBARD, H. H.
Propulston Noise Resaarch
505-03-13 W78-70016
HUNTHESE, W. T.
Atmosphenc Expanment Developriant
185-47-T W78-70359

Theoretical Studies - Planstary Atmospheres

185-47-72 W78-70380
fopzzatien  and  Rate Progesses 1n Planstary

Atmospheres

185-47-74 W78-70361
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Ground-Based Opucal Astronomy

196-41-71 W78-70408
Ground-Based Infrered Astronomy

186-41-72 W78-70403
Radio and Radar Planetary Studies

196-41-73 W78-70410
Stratosphesic Research, Fiold Measurements Program

198-10-08 W78-70416

Lzboratory Measurements/Stratosphenc Research
198-20-03 Wi8-70420
Theoretical Studies/Stratosphenc Research
198.30-03 W78-70422
HUSSON, C
On-Board Data Processing
505-20-23
HYDE, E. H.
Cryogenics
910-37-00

W78-70206

W78-70495

IEREN, F.
Multi-KW Low Cost Power Systems Management

506-23-52 W78-70235
INGHAM., J. D.
Fus B M Is Engineenng
510-56-05 W78-70108
INN.E.C Y,

Atmospheric Chemwcal Physics -~ Processes in Planetary
Atmosphares, Comeats and [ntarstellar Space

185-47-66 W78-70356

J

JACHIMOWSKL, © J
Easic Combustion and Pollution Research
505-03-23
JACKSON,. C M
Combat Vehicle and Missile Aerodynamics and Flight

W7E-70018

Dynamues
505-11-23 W78-70087
JARVIS.C R
Analytical Redundancy Managamant for Fight Control
Systems
605-07-34 W78-70085
Digatat Fly-By-Wire Flight Expesrment
512:51-04 W78-70123

JENKINSG, 3. M,
Hypersonic Atccraft Structures Technology

505.02-14 W28.70009
Fhght Loads and Aeroelasticity
505-02-24 W78-70012
SCAR Stuctures and Matenals Testing
743-01-04 W7#8-70157
JOHNS,. R H.
Engine Composita Structures
505.02-12 W78-70007
Composite Structures AnalySis and Design Methods
506-17-22 W78-70183
JOBNSON. R E.
Matenals
910-38-00 W78-70497

JOBNSON. T. &
Advanced Laser Ranging Systemns Development

310-10-43 W78-70428
JOHNSTON A R.
High Capacety Data Steraga and Dusplay. Fiber Optics
Data Links
506-20-55 W78-70212
JOHNETON, S D
Man-Systems-Vehicle Integranon
907-41-00 W78-70453
JOHNSTON, N.J
Structural Composites and Adhesives
505.01-33 W78-10006
JONES. J L

Agronautical Systems & Planning Analysis

791-30-41 W78-70102
JONES. R A
Hyperscmic Propulsion Techno'ogy
505 05-43 W78-70031
K
KECKLER. C R

Annular Suspension and Pointmg System (ASPS} Fhight
Venficaton
750-03-15

KERR, A R

Development of a Thin-Film Josephson-Junction for

W78-70236

and lmeter  Wavelength Apphcatons
188-78-56 W78-70394
KESSLER, D J
Space Debns
910 31-13 W78-70487
KIEBLER. J W
Electronic Man Stedy
682-10-15 W78-70319
KINARD, W. H
Long Duration Exposure Faclity Projsct
750 02-G3 w76-102706

KING. J L
Multifunction Mrcrowaves fpr Environmental Sensing
506-18-38 W78-70196
Advanced Communications Resasrch
850 60-11 W78.70312
KIRKBRIDE, H. L.
Netwoik Productivity Resaarch
310-30-73 W78-70452

KIRKHAM, F. §.
Hypersomic Arrcraft Aerodynarmics and Fhght Dynamics
505-11-33 W78-70089
KLEIN. H. P.
Acceptance of Awcraft Operations - Technology
Assessment

505-03-11 W78.70066
Ehght Managemeni Systems
505-09-31 W78-70069
Simulation Tachnology for Aeranautics
505-09-41 W78-700M1
Human Factoss in Aviation Safety
515-51-11 W78-70138
KLEIN, R. E.
Tit Rotor Research Aucraft
744.01-04 W78.-70163
KLOPP, W. D.

Advanced Matarials Manufactunng and Lubneatian
Processes
506-16-22

KNAUER: &

Advanced Video Systams

650-60-10
KOCK,. B. M

¥YF=12 Flight Expenments

516-51-04
KOMDO, Y.

Blitraviolat Stellar Spectrometer Davelopment for Spate
Shuttle
188-41-51

KOADES.E E.

Flight Dynamics
505 06-64 wW78-70048

Knowledge of High Alutede Atmosphenc Piogesses
505.08.14 W78-70056

KOURTIDES, D. A

Fire-Re M s E Ing

510 56-0t
KRONMILLER, G, &, 4R

STDN Srgnal Study

310-20-48
KUNDE, ¥ G.

Ground-Based Infrared A v

196.41-50
KURBJUN. M C

Fhght Management

§05-09-33

W78-70173

W78-70311

W78-70141

W78-70372

W78-70108

W78-70438

W78-70403

W78-70070

L

LAD. R A
Physics and Chermistry of Sokds
506-16-12
LANGING, D. L
RfSTOL Aaroacoustes and Loads.
505-10-43
LARSEN, R L
Evolution of Operations Support Computwng into the

W78-70171

W78-70081

1980 s [DEMOS)
310.40-26 W7B-70445
LARSON, H X
TPS Matenals and Systems Evaluation
506-16-41 W78-70180

Planetary Proba Aerotharmodynarmic Technology

£06-26-21 W78-70252
GEX Thermal Protection Expanments
750-04-06 W78-70297

LAWRENCE, R L.
Simulatian (Advanced Hybnd Computing System -
AHEC)
910-42-00
LEFFERTS, E J.
Attitude - Qrbit Anatysis
310-10-26
LEUL. R L
X-Band Uplink Developraent
310-10 64
LEVY, R,
Anrtenna Systems Davelopment
310-20-65
LEWICKL G W
Properties of Matenals for Electromic Applications

W28-70500

W78-70427

W78-70432

W78-70440

506-15-25 W78-70169
Highly Relable Sensor Technology Predictable

Long-Lile

506-18-45 W78-70197

LINEBERRY.E C
Advanced Msssion Design Prototype System

910-27-04 WT7B-70477
LOMAX, H
Applied Math and Comp S
505-15.31 W78-70094
LORELLLK R
Precssion Pointing and Conteol  Video Inarual Pointing
Systems
506-19-11 W78-70198

MOACANIN, J.

LOSCHKE, P C
Remotaly Piloted Ressarch Aircraft Technology

505-11-54 W78-70083
Highly Maneuverable Arrcraft Technology

723-01-04 w78-7¢151

LOVELL, R. R.

Pnmary Elattne Propulsion Systams

505-22-22 W78-70223
Shurde Payload Defintion; Space Fkght Technology

Expenments

750-01-22 W78-70271

Shuttle Payload Defimition
Expenments in Space

Physics and Chemistry

750-01-52 W78-76273
Eight-em Ton Thruster Expenment
150-03-09 W78-70282
Cryogenic Flud Maragemant
750-03-18 W78-70287
Spacelab Two Phasa Heat Transfer
750-03-21 W78-70289
Spacelab 0-G Combustion
750-03-25 W78-70280
LOWREY, D, O
Cammunteations
910-07-00 wW73-70467
Guidancy and Nawigation
910-10-00 wW78-70470
M
MANRY, C E.
Guwdance and Navigation
§10-10-00 W78-70468
MARVIN.J G
Computational and Expenmental Aerothermodynamics
506-26-11 W78-70250
Space Shuttls Configurations and
Asrcthermodyngmics
506.26-31 W7g-70254
MASSIER.P F
Basic Norse Research
605-03-15 W78-70017
MATHAUSEER, E. E.
Composites Durability Technoclogy
510-57-03 W78-70113

SCAR-Structures and Matenals Technology
743-01-03 w7e-70156
MCADAMS. R E
Paylacd Deployment and Retneval Systams Simutation
Davelopment
910-27-03
MCCARTY, J. L.
Aircraft Landing Systems Effictency Improvements
505-08.33 W78-70065
MCCOMB. H G
Structural Design Methods
505-02-33
MCCAEIGHT. € R
Haat Fipe Technology
506-16-31
MCDONALD. F. B
Parucle Astrophystes and Shuttle Experiment Defimition
188-46-56 W78-70382
MCDBONALD, T. W
Wideband Data Transnussion and Switching for the
1980's

W78-70476

W78-70013

wre-70175

310-20-29 W78-70435
MCGARRY, F E.
Eng g for Flight Mecharics
310-10-23 W7B-70426
MCINTOEH, R.
Fiight Testing of Heat Pipes
506-16-36 w7s-70178
MCLAUCHLAN, J. M,
Guidance and Conktol Technology for Plangtary
Missions
186-68-54 W7B-70365

MCLEAN, F. E
SCAR - Asrcdynamic Parformanca Technelogy

743-04-13 W78-70169
MENARD, W. A
Gas Turbme Engme P HReduction Technology
505-03-25 W78-70020
MERCANTI E. P.
Data Collection Systems and Applications
650-10-14 W78-70306
MILLER.E R

Davelopment of an Induced Envirgnment Contasmunation
Monitar {IECM}
750.03.02
MILLER, J E
‘Technical Consultation Serices
643.10 01
MILLER, J. L
Muln-KW Low Cost Earth Orbnal Systems
506-23-59
Elacincal Power
910-05-00
MOACANIN, J
Viscoelastic Properuies of Polymers
506-16-15 w78-70172
Chem:cal Propulsicn Rasearch and Dovelopment
506-21-45 wW78-70218
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MORRIS. J. F.

MORNIS. ). F.
High Temparaure Heat Pipes
505-16-32
MUGLER,J P, IR
Systems Engineenng Analysis and DatafInfarmanon
Technology for Enwgonmental Qualny
656-44-08
MUMMA, M. ),
Infrared and Radig Astronomy
188-41-52
Advanced
Astrophysics
1864154
MURACA. R, J.
Larmnar Flow Contrel
514-55-03

W78-70176

W78-70329

W78-70374

Infrared Astronomy and Laboratory

W78-704056
W73-70137

N

NEEDLEMAN. H. C.
Arbome Expenment Platferms
791-40-38
NELEON, H, G,
Fatigue Damage 1 Steels and Composies

W78-70101

505.01-21 W78-70002
Composites Durability Technology
510 57-01 wW7a-70111

NEUGEBAUEA. M M.

Magnetosphenc Physics Parhicles and Particle/ Field

Intarachons
170-36-58 W78-70333
Ground-Besed Observations of the Sun
170-38-52 W78-70341
NIEMANN.H B
Absolute Pressure Molecular and Atomic Beam
Calbration Techniques for Mass Specirometers
185-47-51 W7B-70349
lnstrument Developmont for Neutral Gas Composition
and Density M in P ¥ Atmospheres
185.47-52 W28-70360
Davalk of Meas, 1t Technigues far Gas and
Cloud Particle C ion i High Py Atmospheraes
185-47-54 W78-70352
A Vi Pump D pment for Ncble Gas

and Hydrogen Pumping on Atmesphene Entry Probes on
Outer Planet Migzions
185.47-58
NISHIOKA, K.
Systams Engmeering and Demonstrabon of an
Automated Fire Weather Data System
650.10-16
NORRIS. D. D
Advanced Imaging Systems Technology
E505-1B-15

W78-70355

wW78-70308

W78-70190

0

G'DELL. C R
Cometary Observation and Theory
173-45-60
UV and Optical Astrenomy
188-41-51

W7B-70347
W7B-70373

p y Space S
188-48-51 W78-70391
O'KEEFE. J A
Theoratical Studies
195-22-02
OBERBECK. V. R
Impact Cratenng Exparimental Studies
195-21.03
OCHELTREE, 8. L
Elactro-Optieal Sensor Technology
506.18-23
OGILVIE. K W.
Faruelos and Parucle/Field Intaracteons
170-36-55
COLLENDORF, §
Thermal Canister Experiment
760-03-07
OPF, A G.
Particle Astrophysics
188.46-56
Gamma Ray Astronomy
18B-46-57
X-ray Astioncmy
188-46.59

‘W78-70359
W78-70397
W78-70182
wWr8-70332
W78-70281

W78-70383
W78-70386
W78-70389

P

PAINTER, J. E.
-Aid Coastal Zone
W78-70312

d 200-Mila Fish
682-70-11
PARKER, J A
Firn Resistant Materials
505-01-31
PARKER. L C
Dugital Operations for General Aviation
505-07-18 W78-70051
Goneral Awiauon Ar Traffic Flow Dynamics
505-10-18 W78-70076
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W78-70004

Aonal Appl Systams Parf Ewal snand
Measuramant
5156-57-08 W78-70146
PARNELL. T A.
Panicle Astrophysics
188-48-56 W71B-70384
Advanced [nstrumentation
910-13-00 W7B-70472
PAWUK, E. V.
fon Dnve {SEP)/Spacecraft and Secrance Interactians
5082225 W1B-70224
MPD Thruster Systern Technolegy -
50B-22-356 W78-70227
PEAVEY, R.
Image P g Fecility Perf Evaluation and
Improvement
310-40-39 W7B-70447
PETERE, *. N.
Magnatics and Cryophysics
506-25-29 W78-70243
PETERSEN.R. H
Leads A I and | D
505-02-21 W78-7001Q

Aerodynamwe Test Mathods and Instrumentation

505-06-41 W78-70041
Wing Body Asredynamics
505-08-51 W78-70043
Fhght Dynarmes
505-06-61 W7B.70046
Oblique Wing Aerodynamics
503-11-11 W78.70083
PETERSON. V L
Anslytical Flord Dynamics
505-08-11 W78-70034
PETRASH. D A,
Propulsion Pollution Reductson Research
505-03-22 W78-70018
Combustion  and Avgmenatation Systems Tachnology
506-04-32 W78-70024
Fuels Research
505-04-52 W78-70026
Stratospheric Cruisa Emisston Reduction
511-55-02 W78-70116

Global Armosphenc Sampling Program (GASP)

158-10-06 W?28-70417
PHENIX. 3. E
Contingency In-Ombit Servicing Study
910-31-10 W78-70486
PIEREEOM. B

. Real-Timg Electronic Syntketre Aperture Radar {SAR)
Processer
656-44-04
PIERPONT, P. K.
Analysis and Design
505-06-33
PILAND, B. O.
Nontarrestnal R
790-40-17
PIRRAGLIA, J. A
Dynannics of Planetary Atmospheres
185-47-57
POLHAMUS, E. ©
Transonic Tast Techniques and Instrumentation

W738-70327

W7B-70033

mn Space
W7B-70258

WrB-70364

505-06-43 WI8-70042
Advanced Flight Dynamics Research

505.08-53 WrB.70044

FOLLACK, J B

Structure of Flanetary Atmospharas

185-47.67 W78-70357
Thaoratcal Studhes of Planetary Bodies

185-50 81 W78.70382

POPPOFF. ). G.
Instrument Systems for Measuremant of Trace Gas
Canstituents in the Stratosphere
198-10-04 W7B-70413
Davelopment of New Instrument Systems for Detection
of Trata Constituents in the Stratosphere
198-10-06 wW78-70415
Aibome Platform Support for Stratasphenc Sampling
Program
198-10-10
Stratozphernc Research
198.30-02
POTTER. B. A.
Relatvity and Celestral Methanics
188-41.54
Law Gravaty Si
Davelopment
188-78.51
FOWERS. A. G
V/STOL Propulsion Research
505-05-32
Vanabla Cyclo Engine Componants
511-66-02
PRIDE, R. A
Advanced Awcraft Structures
§05-02-13
PROBST. H B.
Advanced Propulsion Matenals
6505-01-12
PUTNAM, T. W
Aurframe/ Propulsion System Interscuon
514-84.04

W78-70418

W78-70421

W7B-70378

rfuid Helium Adh d Technolagy

W7B-70383

W78-70030

w7a-70117

W78-70008

W78-20001

W78-70136

MONITOR INDEX
Q

QUANN. J J.
Systoms Engineanng Analysis and Dataf Informauon
Technology for QA Disciplnes

655-44-02 W78-70325
RAMATY. R,
Theoretical High Energy Astrophysics
182-46.60 W78-70380

RASMUSSEN, D.
Interactrva Data Link Evaluation Study and Expenment
658-44-01 W7B-70324

REED, W. R., 11l
Loads, Asraalastioity, and Structurel Dynamics
§05-02-23 W78-70011
Supersomc Cruise Aircraft Research--Active Control of
Asroclaste Response
743-05-03 ‘W718-70160
REEDER. J. P.
Tarnuinal Configured Vehigle Program
513-52-13
REID, H. J. E. JR.
Dignal Operateons Technology
505-07-13
Genaral Aviation Advancect Awiornes
512.52-03
REINHARDT, V
Pracision Tima 2nd Frequency Sources
310-10-42
RENDE, J.
Study of Concatenated Codes
310-20-28
RICCITIELLO, %. R
Awucraft Systoms Operatuonal Safaty and Efficiancy
Improvemeant
505-08-31
RICE. W. E
Systems Engineenng and Analysis
656-12.01
RIED.R T
Space Operations Techniques
910-31-03
RIGGLE, P.
Orbiter M| C ity Stud
186.68.87
ROBERTS, L.
Turbulence and Medalling -
505-06-21 W78-70036
Auforl and Wind Development
505-06-31
Awiation Safety O t
Matenals NTSB Assistance}
505.08-21 WwW78-700%9
Rotoreraft Aerodynamic Perfoimance Dypamics and
Handkng Qualites

W78-70128

W78-70050

W78-70125

W78-70428

W78-70434

W78-70064

w78-70322

wW78-70484

w78-70387

W78-70038°

Problems and Survevability

5485-10-21 W78-70077
VTOL Aetodynamic  Performanca and Handling

Qualities

505-10-31 W78-70079

Intoragency and lndustnial Assistance and Testing

505-11-41 W78-T0080
Advanced  Turboprop Program - Installation

Aerodynamics

511-67-01 w78-70118
Rotorcraft Systems Fhght Validation

518-51-01 W78-70147

RODGERS.J C

Automatic Data Handling

310-40-36 W78-70446

ROLINSKI, A 4.
Prectsion Computer Control ¢f Geddard Network Tracking
Systems
310-20.32
ROMAN N G.
Relatnty .
188-41-54
ROBENDHAL J D.
Ultraviolet {UV} Optical Astronomy
188-41-561
ROSBS, B, L
Economical Earth Orbital Power System
906-23-55
ROSSER. A W.
SCAR Fuel Tank Sealants
743-01-t1
RUNCKEL.J F
Propulsion System Integrabon
505-0413
RUSSELL. 6. R.
High-Power Lasar Systems Technology
506-25-4/
RYAN, R, &
Space Vehicle Dynamics
506-17-39

WI7B-70437

W78-70376

W78-70370

W78-70236

W78-70155

W7e-70022

W7B.70249

w7s-70188
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SANTARPIA. D E.
High Speed Data Transfer
and Techniques
£06-20-46
SAUNDERS, N. T.
Matenals for Advanced Turbine Engines {MATE)

S/Ku Band Components
W78-70211

§10-53-02 ‘W78-701085
Enargy Efficient Eaging
716-01-02 W78-70149
SAUNDERS. R &
«Comatary Studies
173-45-55 W78-70345
Comatary Instrumentaticn
173-45-56 W78-70346
JPL Planatology
186-50-72 W78-70363
JPL Planetology Instrument Development
185-50-73 W78-70364
Ezrth Based Lupar Observatons
195.23-01 W78-70400
Labaratory Simulation
195.23-03 W7 8-70401
A d E 4
195-23-08 W1EB-70402
Comets and Asteroids.
196-41-76 W7B-70412
SAWYER. W. C
Future Mildary Aviation System Studies
781-40-23 W78-70093

SCHAEFER, D H.
Automated Data Handkng Technigues and Companents

506-20-26 W78-T0207
SCHMIDT, R. F.
A Ground Anterna for Wideband Data Transmussion

Systems
310-20-31 W7B-70436
SCHNECK, P. B,
Comp Usage Technig
310-40-41 W78-70449
SCHWEIKHARD. W G
Aerody 1 Flight R h -
§05-11-14 - W78-70085

Advanced Turboprop Program - Flight Test

511-57-04 W78-70120
SCOTT!W.
For 1 of © Lies M Models
910-31-01 W78-70482

Devolopment of Cryogenic PVT Algonthms for Space
Apglications
910-31-02
Fi ! v of C
Advancad Systoms Studies
910-31-16
SEIFF, AL
Planatary Atmospheres-S:
185-47-68
SELTZER, $ M,
Stabilizanon and Control
910.08.00
SERAFINI T. T
Composites for Propulsion Components
505-01-32
SHURE, L

506-23-62
SIEMERS, P. M.
Shuttle Entry Awr Data System [SEADS)
750-04-02
BIEVEAS. G. K.
Quiat. Claan General Aviation Turbofan (QCGAT)
511.53-02 W78-70114
SIVERTSON. W. E.
Shuttle Payload Expenments Definiton
750:01-23
SLEMP. W. §
Space Environmental Effects on Matenals
508-16-33
SLIFER, L W
ATS-8 Solar Cell Rad
506-23-18
SMITH, G A.
Impact of Spacesraft Timing Systems on Data
Processing
310.40.42
SMITH, J 4
Efficiant Specteurn LHilzahion
650-10-15
SNODDY, W. C,
Environment Conditions
910-47-00
SKRYDER,C T.
Noiss  Reduction Technelogy for Short-Haul Awcraft
505.03-11 W78-70014
Apphcation of Guidance and Mavigation Theory to
Operations of Future Shorn-Haul Atcraft

W78-70483

Manag Models for

W78-7048%

e and C

W78-70358

WT8-70468

W78-70005

Powar Sy (BIPS)

Wis-70238

WTFe-70294

wre-ro272

W?B-20177

Exp

W78-70230

W?3-70450

W?78-70307

W78-70501

505-07-11 W78-70049
Cockpit Avionics A d V/STOL A

505 07-21 W78-70052
Integratad Control for STOL, VTOL. and Retororaft

505-07-31 W78-70054
G 1 A Aerody Parl 8 Technology

§05-10-11 W78-70073

R/STOL Awrcra ft Asrodynamic Parformance and Handiing
Gualties
505:10.41 W78-70080

Generzl Aviation Advanced Avionics Systems
§12.52-01 W78-70124

System Technolegy Studies
513-50-11

STOL Oparating Systems
513-53-11

WTOL Qperating Systems Experiments
513.54-11

Wake Vartsx Mimimszation
514-52-01

SPENCER N W

Uppsr Atmosphers Researsh Program

198-20-01
STEPHENS, D. G.

Human Response to Noise
605-08-13

Airgraft Intenor Noisa Reduction
505 08-23

STERMER, R. L

Soltd State Data Recorder

520-71-03
STEF, L J.

Spactroscopy and Photochemistry of Planetary and
Cometary Melecules
185-47-65

STRACK, W. C,

Aenal Applications Dispersal Systems. Evaluation and

W7B-70128
wW7B-70129
w78-70130

W78-70133

W78-70419

W78-700687

W78-70068

W78-70265

W78-70353

Improvamant
518-57-02 W78-70144
SUBDDETH, D.
Spacecrait Retnaval Aids
910-31-15 W78-70468
SEWANN.R T.
Matenals for Space Structures
506-18-23 W78-70174
TPS Matenals for Space Transportation Systams
505-16-43 W78-70181
SWENSON, B. L.
Infrared Imagesy of Shuttle
750-04-0% W78-70236

SWENSON, D. H.
Development of 3 Shuttle Fight Expsnmant Drop
Dynamizs Module

760-03-01 W78-70277
SWIFT.C T.
Microwave Radiometer
750-03-10 W718-70283
SYONCR, R L

Radio Memnc Instrumentation Development

310-10-61 WI8-70431
SZIRMAY, 8. L
Precision  Pointng  2nd  Conieol Technology
Davelcpment
50B-19-15 W7B-70200
T
TAPSCOTT, R. J.
Hal A y, A and  Fhight
Dynamics
505-10-23 W78-70078
TABAKL X K

Distnbuted Computaticnal Research Facility
310-10-20 w78-70424
TAUSWORYHE. K C.
Network Control and Data Processing Development
310-40-72 W78-70451
TAYLOR. H A.. JR.
Advanced Techniques for the Measurement of lon
Composition and Dnft

185-47-53 W78-70351
THESS. H.
GSTONM System Opttmzation
310-20-47 W78-70438
TIMOTHY. A. F

Developmant of Expenments and Hardware for Salar
Physics Resaarch

170-38-51 W78-70338
Ground-Based Obssrvanons
170-38-52 W78-70340
Labaoratory and Theoretcal Solar Physics
170-38-63 W78-70343
TOFT, P. D.
Communication
910.07.00 W7B-70466
Instrumentation
910-13-00 W7B-70471
Manulzctunng and Inspaction
910-21-12 w78-70474
Metecrological Informaticn Sysiems
$10-439-02 W78-70502
TRAINOR. J H

Advanecad Technological Davelopment Genaral S:gnal
and Data Processing Electronics, Solid Stats Detsctors
188-78-51 W78-70392

TRASK, D. W.
Nawvigation Azccuracy Analysis

310-10-60 W78-70430

WILLIAMS, J. T.
U

UCHIYAMA, A A
Advanced Nickel-Cadmium and Probe Battenes

506-23-25 wW78-70232
UZZELL, B
Numenal Integrston  Numerizal  and  Dyrameeal
Stab:ity
910-27.05 W78-70478
v

VALERIND, M. F
Quiez Propulsive Lift Tecknology - QSRA Propulsion

Support
768-02-02 W18-20168
VANIMAN.J L
Thermal Control -~
910-02-00 W78-20467

VOM TIESENHAUSBEN, G. F.
Noo-Terrestnal Matenals Uthzation for Satellte Power
Systems
780-40-39 W78-70264
VORREITER, J. W.
Cryoganic Technology for Cooling Datectors below 10
Ketwin
£06-25-21-
VOSTEEN, L F.
Composite Components (ACEE)
734-01-13
Composite Wing [ACEE)
734-02-13

W78-70241

W78-70152

W78-20153

w

WALBERG, G D
Planatary Mission Support
505-26-23
WALLS. B F,
Onboard Navigation. [nertial Sensots
50%5-19-29
WARD, J. 1.
Communications Technology Planming
650-20-01
Orsaster Communucations Satellie
682-10 05
WARDELL, A. W
Fibar Opties Instrumentation for Oxicizar Tanks
910-13-14 W78-70473
WYWATERS. J. W
Daeh

W78-70253
Ww78-70204

W78-70310

W78-70315

p of Subrmil Wavalength Recewars
508-18-35 W78.70195
WEBER, R. J.
Advanced Engina System Concepts
505.05-52 W18-20032
SCAR Propulsion Technalogy
743-03-22 W78-701508
WEGEMER, J. A,
Adwvanced Craw Activity Planning System
910-31-08 W78-70485
WEINREB, M.
Gamma Ray Astronomy Obsarvatory
186-78.80 W78-70335
WEISSKOPF. G.

Algonthm Davelopmant - Development of Analytical Grbit
Propagaticn Techrmue with drag

910-26-00 W78-70475
WENGER, N. C.
Praputsion Instrumentation Research
505-04-62 W78-70027
WEST,

.. B
VOIR{ SEASAT Follow-On Technology Aeadiness
790-20-25 W7B-70281
WHITCOME, K. T.
Medwm and Long Haul Cnnse Awcraft Asrodynanmes
and Flight Dynamics

5056-11-13 w78-70084
WHITE. J. B.
Information Management Systam
910-33-00 W78-70492
WHITE, §
Rotor Systems Hesearch Aircraft (RSAA) Operauons
518-51.03 W78-70148
Rotor Systems Research Arrcraft [RSAA)
745-01-03 W78-70184

WHITING. E. E.
Advanced Electionics and Matanals Resaarch
£06-15-21 W78-70167
Susface Physws and Computational Chamustry
506-16-11 wW7s-70170
WHITTEN. R ©
Meagnetosphanc Physics - Paruclas and Parucle/ Phaton
Intsractons {Asronemy)
170-38-58
WILKES, D. R.
Thermal Control Coatings
508-16-39
WILLIAMS, J, T,
Asteorsomcs! High Reselution Sansars
E506-1B-16

W7B-70335
W78-70179

w78-70191
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WILLIS. E. A.

WILLIS, E. A
Advanced General Aviatwn Propulsion Resaarch
505-05-62 W7B-70033
WILLOH, R G,
Engina Dynamics and Performance Research
508-05-22 W78-70029
Nen-Axtsymmatne Nozzle Aerothermodynamics
505-11-22 W78-20086

WINKELSTEIN. R A
Dignal Systems Development

310-20.87 Wra-70442
WOLFF, E. A.
Communications Sateline Applications Systems Studies
643-10-02 ‘W78-70302
Public Service Communications Satellita [PSCS)
682-10-13 Wr8-70318

WOODRUFF,J J
Communicatiens and Navigation Expenment Definmion
648-25-41 W78.70304

WOOLSTON. D 8
Mission Support Computing Systems and Techriques
310-10-22 W78-70425

- Y

YOUNG.D L
Long Life Adh d Propulston Sy for PI Y
Spacecralt
506-21-25 W78-70216
Long Life Space Storable Propulsion  Systems
Tachnology
B25-71-05 W78.70270

Prapulsion Contamination Effects Module - PCEM -
Spacecraft Expeniment
750-03-12 W78-70284
Propellant Compatbility with Matenals for Long Duraticn
Missions

186-86-62 W738-70366
Atirtude Control Propulsian
910-04-03 W78-70462
YOUNG,J P.
Paylead Enwironments and Dynamics
506-17-36 W718-70187
YOUNG, L E.
Solar Array Technology and E: al lmpact for
Sofar Elactrie Propulsion (SEF)
506-22-29 W78-70225

Shuttle Operatonal Flight Test of the Solar ‘Electnic
Proputsion Sofar Array
750-03-04 W78-70280

p4

ZIEMIANEKIL J. A,
Engine Compeonent Improvement Program
511.54-02 W7B-70118
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Goddard Inst for Spuce Etudwa. New York.
Dovalopment of a ThinFilm Josephsan-Junction for

Mith and Sub Wavelength Applications
188-78-56 W7B.70394
RTOP ACCESSION
NUMBER NUMBER

Listings in this index are arranged alphabetically
by Responsible NASA Ocganization The title
of the RTOP provides the user with a brief de-
scripuon of the subject matter The accession
number denotes the number by which the cita-
tion and the technical summary can be located
within the Summary Section The mles are
arranged under each Responsible NASA Qrgan-
1zation in ascending accession number order.

A

Amas Ressarch Carrter, Moffert Fiekl, Calif.
Fatigue Damage i Steels and Composites

505.01-21 W78-70002
Fire Resistaat Materials

505-01-31 W78-70004
Loads, Aeroelastecity and Structural Dynammes

505-02-21 W78-70010
Noise Raduction Technology for Shost-Haul Awcraft

505-03-11 w78-70014
Analytcal Fluid Dynamigs

505-06-11 W78-70034
Turbulenze and Modellng

606-06-21 W78-70036
Arcfoil and Wind Dewvelopmant

505-06-31 W78-70038
Asrodynamic Test Methods and Inst

505-08-41 W78-70041
Wing Body Aeradynamcs

605.06:51 W78-70043
Ehight Dynamics

505-06-81 W78-20046

Application of Guidance and MNawigation Theory to
Qpesations of Future Shorn-Haul Awcraft
B05.07-11 W78-70049
Cockpit Aviomics  Autemated V/STOL Avionics
505-07-21 W?8-70052
Intagrated Control for STOL, VTOL, and Rotorcraft
505-07-31 W78-70054
Aviauen Safety Operating Problams and Survivability
Materials NTSB Assistance} !

505-08-21 W78-70059
Awrcraft Systems Operational Safaty and Efficiency

Lmprovement

505-08-31 W78-70064
Acceptance of Awrcraft Operations - Tachnology

Assessment

506-098-11 W78-70066
Fhght Management Systems

505-09-31 W78-70069
Simulation Technology for Aesronautics

505-09-41 W78-70071
General Aviation Asrodynarmic Pesformance Technalogy

605-10-11 W78-70073
Rot it Aerody Petf Dynamics and

Handling Qualities

505-10-21 ‘W7B-70077
VTOL Aecrodynamie Performance and  Handing

Qualities

505-10-21 wW78-70079
R/STOL Aucraft Aerodynamic Performance and Handiing

Qualtias

505-10-41 W78-70080
Hybnd Rotor/Airship Flight Controls znd Asscdynamie
Perfoimance

505-10-51 W78-70082
Obliyua Whng Aarodynamics

§05-11-11 W78-70083
Ir v and Ind I A and Testing

505-11-41 W78-70090

Applhad Mathematics and Compuer Science
605-15-31 W78-70094
Short Haul Arr Transport Congepiual Design Studies
781-40-11 W78-70098
Military V/STOL Aircraft Gonceptual Design Studies
781-40-21 ‘W78-70098
Utdity Air Vehicle Systam and Concept Studies

791-40-31 W78.70100
Anronautical Systems & Planming Analysis

791-40-41 W78-70102
Fire-Resistant Matenals Engineenng

510-86-1 W78-70108
[ Durabihity Technol

510-57-01 Wwrg-70111
Advanced  Turboprop  Program - Imstallation

Aerodynamics

511-57-0 W78-70118

General Aviaticn Advanced Avienies Systems

512-52.01 Wig-70124
Systern Technology Studies

513-50-11 W78.70126
STOL Oparating Systams

813-83-11 W7B-70128
VTOL O Syst Exp

513-54-11 W78-70130
Advanced Rotorcraft Design and Application Studies

514-50-01 W78-70132
‘Wake Vortex Minimization

514-62-01 w78-70133
Heman Faciors in Aviation Safety

515-51-11 W73-70138
Short-Med Ranga Ad d Technology Awrcraft

Design Studies

516-50-01 W78.70139
Rolorcraft Systams Flight Validation

5718-51-01 W78.70147
SCAR Fuel Tank Sealants

743-01-01 W78-70155
Tilt Rotor Research Asrcraft

744-01-01 W7B-70162

Quiet Shon-Haul Research Awcraft (OSRA)
769-02-01 W7B-70165
Advanced Electtonics and Matenals Research
506.15.21 W78-10167
Surface Physics and Computationat Chemistry

506-16-11 Ww78-70170
Heat Pipa Technology

806-16-31 W78-70175
TPS Matenals and Systems Evaluation

806-16-41 W78-70180
Premsion Pointing and Control  Video Inartia) Pounting

Systems

506-19-11 W78-70198

Cryogenic Tachnology for Cooling Detectors below 10
Kelvin

506-25-21 W78-70241
Radiant Energy Conversion

506-25-31 W7B-70244
ngh-aner Lasar Systems Tachnology

506-25-41 W78-70247
Computational and Expenmental Aerothesmodynamics

506-26-11 W78-70250

Planetary Probs Aarothermodynamic Technology

S06-26-21 ‘W7B-70252
Space Shuttla Configuraticns and

Aergthermedynamics

806-26-31 W78B-70254
Infrared Imagery of Shutle

760 04-05 W7B-T0286
OEX Thermal Protection Expanments

750 04.06 W78B-70297
Systarnd  Engineering  and  Damonstration of an

Automated Fire Weather Data System

650-10-16 W78-70308
Advanced Video Systerns

650 60-10 W78-70311
Interactva Data Link Evafuation Study and Expeniment

B56-44-01 W78-70324

Magnetosphenc Physics - Parucles and Particles/Fiald
Interacton
170-36-55 W7B-70331
Magnatosphenc Physics « Partcles and ParticlafPhoton
Intaracttons {Aeronmy)
170-36-56 W78-70335
Atmosphenc Chemical Physics - Processes m Planotary
Atmaspheres, Comets, and Interstellar Space

185-47-66 W78-70356
Structure of Flanazary Atmospheres
185-47.67 W78-70357

FISCAL YEAR 1978

Planetary Atmospheres-Strutture and Composition

185-47-68 W78.70368
Thecratical Studies of Planetary Bodies

185-50-61 W78-70362
Theoretical Astraphysics

188-41-81 W78-70368

Infrared Emission Ling Polarizanon Astronomy

188-41-55 w78-70379
Impact Cratenng Expenmental Studies
186-21-03 W78-70397

Chemical and Isctopic Studies of Meteontes

195.21-04 W78-70398
Ptanatary Astronemy and Supporung  Laboratory
Research
196-41-87 wW78-70407
Instrurment Systems for Measurement of Trace Gas
n the Str
188-10-04 wr8-70412

Stratesphenc Aerosol Chemistry and Physieal State
198-10 05 W7B-70414
Development of New Instrument Systems for Detection

of Trace Constituents m the Stratosphera

196-10-06 W78-70415
Arrbome Flatforrn Suppont for Stratosphernic Sampling

Program

198-10-10 Wwis-70418
Stratospheric Research

198.30.02 W78.70421

G

Goddard Inst. for Space Studies, New York.
Deavelopmant of 3 Thin-Film Josephson-Junction for
Millimetar and Subsulkmeter Wavelength Applications
188-78-56 W78-70394
Goddard Space Flight Cantar. Greanbakt, Md.

Flight Testung of Heat Pipes

506-16-36 wi7g-70178
Payload Environments and Dynamics

506-17-36 W78-70187
Astronemicel High Resolution Sensors

506-18-16 W7B-7011
High Resolution Lasers

506-18-26 W78-70193
Multfunctisn Microwaves fpr Envicnmantsl Sansing

£06-18-36 WwW78-70196
Pracision Pointing and Control  Advanced Componants

506-18-16 W?78-70201

Onboard Nawigation Mear-Earth Satellnes

506-19-26 W78.70203
Automated Data Handling Tech and Cormp 15
506-20-26 W78.7020

High Speed Data Transfor
and Technigques
506-20-48 W28-70211
Auxihary Ion Propulsion for MM3 Apphcation
506-22-16 W7B-70222

SfKu Band Compenents

ATS-6 Solar Cell Radiation DPamage Expenment

506-23-15 W7B-70230
Thermal Camister Experiment

750-03-07 W7B-70281
Technical Consultation Servicas

643-10.01 Wi8-70299
Commur Sateflite Apphcatiens Syst

643-10.02 W78-70302
Communicauons and Nawigaton Expenment Definition

645-25-41 W78-70304
Data Collectson Systems and Applications

650-10-14 W78-70306

Civahan Applications of Global Postionmg System

(GPS)

550-10.17 W78-70309
Advanced Communications Research

650-60-11 W718-70312
Dasign of Software C 15 Comp

650-60-93 W78-70314
land Mobila Commun:cations Satelite System Oesign

682-10-08 W78-70316

Satellte-Aded 200-Mile Fishenes Coastal Zens
682-10-11 W78-70317
Public Service Communications Satellite (PSCS)

682-10-13 W7B-70318
Electronic Maid Study

682-10-15 W78.70318
Data Manag Systems Eng; ng and Analysis for

Chmate

656-12-01 W78-70320

Systems Emginesnng Analysiz and DawafInformaton
Technology for OA Disciplines

656-44.02 wW78-70325
Particles and Parucle/Fiald Interacuons

170-36-55 W78-70332
Particle and Particle /Photon Interactions

A M ph Cauahng

170-36-56 WI8-70238
Development of Solar Spacelab Expanment and

Hardware

170-38-51 W78-70337
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Hugh L Dryden Flight Research Center, Edwards, Calif.

Ground Besed Qheervations of the Sun

170-38-52 W78-70339
Expetiment Deyelopment - Laboratory and Theoratical

Solar Physics

170-28.-53 W78-70342
Comats and Intarstallar Mattar

173-45-51 W78-70344

Absclite  Pressure  Molecular and  Atomic  Beam
Calibration Tachniques for Mass Spectrometars
185-47-51 W78-70349

Instrument Davelopment for Nautml Gas Compastien
and Density Msasurements -tn  Planotary Atmaspheres
185-47.52 W78-70350

Advanced Techniques for the Measurement of lon
Compasiion and Dnft
185-47-53 W78.70351

Davelopment of Measurement Tachriques for Gas and
Cloud Particle Composrtion in High Pressure Atmospheres
185.47.54 W78.-70352

Spectroscopy and Photechemistry of Plenetary and
Cometary Molecules

185-47-55 W78-70353

Dynamits of Planetary Atmospheres
135-47-57 W7B-70354
Vi Pump Davelop for Noble Gas

and Hvdrﬁgun Pumping on Atmospherne Entry Piobes on
Qutar Planet Missions

185.47-58 W78-70355
UV and Cptcal Astronomy

188-41-51 W78-70369
infrared and Radio Astronomy

188.41.52 W78-70374
Far Infrared Astroromy

188-41-5% W78-70380
Parucls Astrophysics and Shuntfe Expenmant Definticn

188-468.56 W7B8-70382
Gamma Ray Astronomy

188-48-57 W78-70385
X ray AstrGnomy

188-48-59 W78-70388
Theoreticel High Energy Astrephysics

185-48-60 W78-70390
Adh d Technol E Deval Genoral Signal

and Data Processing “Electronics, Solid State Detectors

188-78.-51 W78-70392
Gamma Ray Astronomy Obsarvatory

188-78-60 W78-70395
Theoretical Stedias

195-22.02 W78-70399
Ground-Based |nfrared Astronomy

196-41-50 W78-T0403
Rathe and Redar Planetary Studies

196-41-51+ W79-70404
Imaging Studies of Comeats

196-41-52 W78-T0405
Advenced Infrared  Astronomy 2nd  Laborstory

Astrophysies

196-41-54 W78-T0406
Uppar Atmosphere Resaarch Program

198-20-01 W78-70418
Distnbuted Computational Research Faedity

310-10-20 W7B.T0424
Mission Sopport Computing Systems and Techmques

310-10-22 W78-70425

Software Enginesnng for Flaght Mechanics

310-10-23 W7B-T0426
Atttude - Orbit Analysis

310-10-26 W7B-T0427
Prectsion Time and Frequency Sources

310-10-42 W78-70428
Advanced Laser R Systams Devel

310-10-43 W7B-T0429

Nemwork Timing and Synchrorizatson Technology

310-20-27 W78-10433
Study of Concetensted Codes

310-20-28 W?78-70434
Widshand Data Transmission znd Switching for the

1980s

310-20-29 W78-70435
A Grovnd Antanna for Wideband Dratz Transmission

Systems

310-20-31 W7B-70436
Precisicn Computar Control of Goddard Network Tracking

Systems

310-20-32: W7B-70437
GSTON System Optimization

310-20-47 w78-70438
STDN Signal Study

310-20-48 . W7E-70439

Evolution of Operatigns Support Computing anto the
1980 = {DEMOS)

310-40-28 W78.70445
Automatic Dzta Handling

310-40-36 W78-70446
Image P Facilty Perf Eval and

Improvemant

310 49-39 W78-70447
POCCNET  Payload. Operations Control  Centar

Computatianal Systam of the 1880s

310-40-40 W78-70448
Computer Usage Techniques

310-40-47 W78-70449
Impact of Spacecraft Timing Systems on Data

Prodessing

3i10-40-42 W78-70450
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Cont In-Orbit S g Study
910-31-10 W7B-70486
Spececraft Retneval Alds
910-31-15 W7B-70488
H

Hugh L. Dryden Flight Ressarch Center, Edwards, Cal.
Hyparsonic Arcraft Structures Technology

505-02-14 W78-70008
Flight Loads and Asroelasticity

505-02-24 W78-70012
Aerodynamia Flight Expesimants

505-08-34 Ww78-70040
Wing-Body Aerodynsmics

505-05-54 W78-70045
Flight Dynamics

505-08- W78-70048
Analytical Redundancy Management far Flight Control

Systems

505-07-34 W7B-70055
Knowledge of High Albtude Atmosphenc Processes

505-08-14 W7B-70056
Generel  Avizstion Maneuversbility, Safety and

Parformance Improvemant

505-10-14 W7B-70075
Aarody uc Flight R h

505-11-14 wW78-70085
High-Spesd Aircraft Aerodynamcs

505-11-24 W28-70088

Remotely Piloted Research Areraft Technology

505-11-54 W78-70093
Advanced Turboprop Program - Flight Test

511-57-04 W78-70120
Degital Fly-By-Wire Flight Expenmant
2-51.04 W7B-T0123
Wake Vortex Minimization

§14-52-04 W7B-70135
Atrfemma f Propulsion System Interaction

614.54-04 Ww78-70138
YF-12 Flight Expanments

616-61-04 W78-70131
Energy Efficzant Transport Flight Research

518-53-04 W7B-70143
Highty Maneuverable Asrcraft Technology

723-01-04 W78-70151
SCAR Structures and Matenals Testing

43-01-04 W7a-70157
SCAR Stability & Centrol Tachnology

743-05-04 W78-70161
Tilt Rotor Research Aircraft

744-01-04 Wi78-70163

J

Jat Propulsion Lab , Calif. Inat. of Tech ., Pasadena
Basic Noise Research

505-03-15 wWr8-70017
Gas Turbine Engine Pollution Reduction Technology

505.03.25 W78-70020
Awiatron Safety Technology - Apphed Fluid Mechanics

505-08-25 W7B-70062
Fire | I jals Engl

510-56-05 W7B-70108

Proparties of Matenals for Electronic Applications

506-15-25 W78-70169
Vi ' P of Pol

506-16-15 w78-70172
Space Vehicle Dynzmuics

506-17-35 w78-70186
Advanced Imaging Systems Technology

506-18-15 W73-70190

I v of Submill Wavelength R

506-18-35 W78-70185
Highly Reliabfe Sensor Technolagy Predictable

Long-Lfs

S06-18-45 W78-70197
Pracision Pointing  and  Conrol Tachnology

Developmant

508-19-18 W78-70200
Artificial Inteligence for Intagrated Robor Systams

506-1%-38 W78.70205
Micrawavs Camponents and Tachmguss

506-20-45 W78-70210
High Capacity Data Storage and Display  Fibar Optics

Daia Links

508.20-55 W7B-70212
long Life Advanced Prapulsion Systems for Planetary

Spacecrafi

506-21-25 W78-70218
Advenced Solid Propul and Py hmie Concepts

506-21-35 WI8-70218
Cheamieal Propu: R b and Develop

806.-21-45 W7B-70219
lon Drive {SEP)/Spacecraft and Science Intaractions

50B6-22-25 W78-70224
MPD Thruster Systam Technelogy

50B-22-35 W7B.70227
Plangtary Solar Cell and Blanket Research and

Technology

§06-23-16 W78-70229

RESPONSIBLE NASA ORGANIZATION INDEX

Advarced Nickel-Cadrmium and Proba Battaries
506-23-25 W?8-70232
Thermotlecine Tharmome Energy Conversion

506-23-35 W78-70233
Economicel Earth Oibnal Power Systam

508-23.55 W18-70236
High Parfc Powar Sy

508-23-65 W78-70239
Applied Mathematics

b508-25-25 W78-70242
High-Power Laser Systamns Technolegy

506-25-45 W78-70249

Advanead Automation Nesds Analysis
750-40- W78.70257
VDIR,ISEASAT Follow-Cn Technology Readiness
750-40-26 W78-70261

Spaceborne  Antenna  end  Microwave  Systams
Technology Study
790-40-35 wW78.-70263
Lasge Peployable Antenna Technology Developmant
524-70-05 W78-70268
Long Ufe Space Storable Propulsion Systems
Technology
626-71-05 w78-70270

Davalopmant of a Shuttls Fhight Expenmeant Drop
Dynamics Medula
7£0-03-01 wW718-70277
Propulsvon Contamination Effects Modulo - PCEM -
Spacecraft Expenmont

750-03-12 W78-70284
Space Calibrztion of Solar Calls

780-03-20 w78-70288
Technical Cansultation Services

643-10-01 W78-70300

Larga Deployable Antenna Shuttle Expenment
645-25-02 wi8-70303
Efficient Spactmum Utilization

650-10-15 w78-70307
End-to-End Data System Concepts Study
£656-44-03 W7B-70326

Real-Time Electronic Synthehc Apertura Radar [SAR}
Processor
656.44-04 W78-70327
Evalustion/Modification of Cluster Compression for tha
LANDSAT D Thematic Mapper
656-44-05
Magnatosphenc Physics
Interactions:

W78-70328
Faruclas and Particle/ Field

170-36.556 W78-70333
Ground-Based Observations of the Sun

170-38-52 W78.70341
Comatary Studies

173.45-55 W78.70345
Cometary [nstrumantation

173-45-56 W78-70346
Atmospheng Expanment Davelopmant

185-47-71 W78-70358

Theoretical Studies - Planstary Atmospharas
185-47-72 W78-70360

lonizavon  and  Rate  Processes  an Planetary

Atmospharas

185-47.74 W78-70361
JPL Planetolegy

185-50-72 W78-70363
JPL Blanetofogy Instrument Development

186+50-73 W78-70364
Guidance and Control Technglogy for Planetacy

Missions

186-68-54 W78.70365
Propellant Compatibility with M: for Leng B

Missions

186-68-62 W78-703686
O:bitar Mission Commonality Studies

186-68-87 W7B-70367
UV 2nd Optical Astronomy

188-41.51 W78.70371
Ground-Based Radio Astronomy

188.41.52 W78-70375
Refazuty

188-41.54 W78-70377
Gamma-Hay Astronomy

188-46-57 W78.70387
tarth Based Lurar-Observations

195-23.01 W7B-70400
*Laberatory Simulation

185.23-03 wira-70401
Advanced Expariment Concepts

195-23-06 W7E-70402
Ground-Based Optizal Astronomy

136-41-71 W78-70408
Ground-Based Infrared Astronomy

186-41-72 W78-70409
Radio and Radar Planetary Studies

196-41-73 W78-70410

Ground-Based Large Infrared Telescope Support

196-41-75 W78.70411
Cornats and Asterods

196-41-76 W78-70412
Stratosphenc Research, Field Measuremonts Program

198-10-06 W78-70418
Laboratory Meas. f henc Research

198-20-02 W78-70420

Theoratcal Studies,Stratasphene Ressarch
198-30-03 W78-70422
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Advanced Teleoperator Technolegy Davelopment

188.51-04 W78-70423
Mavigation Accuracy Analysts

310-10-60 W7B-70430
Radio Metnc L 1 Davelop

310-10-61 W78.70431
X-Band Uplink Development

310-10-64 W78-70432
" & Deaval

310-20-65 W78-70440
Radio Syslerns Davelopment

310-20-66 wW78-70441
Bugrtal Systems Development

310-20-67 W78-70442

Statwn and Network Montor & Control Technology
Davelopment

310-30-68, W78-70443
Tracking Station Systems Technology

310-30.69 W78-70444
Network Control and Data Processing Development

310-40-72 W78-70451
Network Productaity Research

310-40-73 W78-70462
Ground DemnnsmtlonorSnnsor and Dlsp!ay Augmanted

Control for Shuttle R P Sy {RMS}

807-41-16 W78-70454
Attitude Cantrel Prepulsion

$10-04-03 W78-70462

K

John F Kennedy Space Center, Cocaa Bsach, Fla.
Communication

910-07-00 WP8-70466
Instrumentation

910-13-00 W78.70471
Manufactering and Inspection

910-21-12 W78-70474
Cryogenics .

910-37-04 W28-70496
Metecrological Information Systems

910-49-02 W78-70802

L

Langley Research Centar, Langley Station, Va,
Structural Composites and Adhasives

505-01-33 W78-70008
Advanced Aircraft Structures
£05-02-13 W78-70008

Leoads, Aeroelasticsty, and Structural Dynamics

505-02-23 w78-70011
Sructural Design Methods

505-02-33 W78.70013
Propulsion Noise Research

505-03-13 wW78-70016
Bas:c Combustion and Poll R h

505-03-23 W78-70019
Propulsion System Integration

508.04-13 W?78-70022
Hypersenic Propulsion Technology

605-05-43 W78-70031
Computational Aerodynamics -

505-06-13 W78-70035
Drag Reduction

505-06-23 W78-70037
Analysis and Design

505-08-33 = W78-70039

Transonic Test Technigues and Instrementaticn

505-06-43 W78-70042
Advanced Flight Dynamics Research

505.06-53 W?78-70044
Fhight Dynamics

505-06-63 W78-70047
Digital Operations Technology

§505.07-13 W78.70050
Cockpit Avignigs Technology

505-07-23 W?728-70053
Aviation Safety Technology - Flight Safety

505-08-23 W78-70061

Agrcraft Landing Systems Efficrancy Improvements

505-08-33 W78.70D065
Human Response to Noise

505.0%-13 W78-70067
Axrcraft Intenor Naise Reduction

506-09-23 W73-70068
Flight Managament

505-09-33 W78-70070
Appl of Flight Sune) Technology

505-09-43 W78-70072
General Aviation Aerodynamies and Handling Quahties

Technolagy

505-10-13 W78-20074
Hal Agroelasticity, A and  Fhght

Dynamucs

505-10-23 W78-70078
R/STOL Aeroacousties and Loads

505-10-43 W78-70081

Mediwm and Long Haul Cruise Awcraft Aeredynamice
and Flight Dynamics

506-11-13 W78-70084
Combat Vehicle and Missile Asrodynamics and Flight

Dynamics

505-11-23 W78-70087
Hypersonic Aircraft Aerodynamics and Flight Dynamics

505-11-33 W78-70089

Lewis Research Center, Cleveland,-Ohio.

Interagency and Industrial Assistance and Testing Aduanced M C - Technology Rey
505-11-43 W78-70092 of d  Eanh-fo-Geosynch Space
Apphed Mathematies and Computer Science Transpnrtauon Systems
505-15-3: W78-70095 730-40-33 W78.70262
Ale TlanSportat:on System Studies Sold State Data Recordar
791-40-13 Sy WI8-70097 520-71-03 W78-70285
Future Military Aviation Systern Studzes Multipurpose - User Onented Software (MUST)
791-40-23 W78-70099 520.72.03 WiB.70266
Systems and Planring Analyss Py Technol o
791-40-43 WIB70103 W78.70267
General Aviation System Studies
781.40-83 WT8-70104 syms*rs- Compastte for Advanced Space Transportztion
i R stams
5131;§reggd Programs for Aerospace-Vehicle Dnslg;oms 524.71.03 W78-70269
Composites Durabiity Technclogy Shurttle Payload Expennments Defintion
510-57-03 wr7s.70113  750.01:23 W78-70272
Digital Fly-by-Wire Fhight Expenment Defindion of Physics and Chemistry Expeniments in
512-51-03 W78-70122 Space
General Aviation Advanced Avionics 750.01-53 W78.70274
512-52-03 W78-70125 Long Duration Exposure Facility Project
Systerns Technology Studies 750 02-03 W78-70276
513-50-13 W78-70127 Spacirometer for Spacalab
Terrminal Configured Vehicla Program -,5',3”3"3',5*;“““’"""’ pectrometer i W78-70279
51:;?;;' Wing VTOL Operatng Systems ‘gxiz}?mo;rig 75?;'5;?8“ Radiometar W78.70283
5138413 W78-70131
Wake Vortex Minimization Landmark Tracking and Identfication
514.52.03 wW7B70134  750-03-14 i, W78-70285
Larminar Flow Control Annutar Suspension and Pointing Systam {ASPS) Flight
514.55-03 W78-70137  Verlfication
Advanced Transpart Aircraft Technology 750-03-15 W78-70286
516-50-23 W78-70140 Shuttle Entry Air Data System (SEADS)
Energy Elficient Transport 750 04-02 W78.70284,
516-53-03 wW78-70142 Shuttle Inframed Leestds Temp e S g (SILTS)
Aercdynamics of Aenal Applications Awrcraft and 750 04 04 W78.70295
Systams t Engineafing Analysis and Data/ Inform ation
516-57-03 WIBTOUS e o e sty / "
Rotor Systermns Research Awcraft (RSRA) Op 656-44-08 W78-720329
518-51-03 WIB-70148 | i3 Resesrch Center, Cleveland, Ohio.
Highly Manewvering Arcraft Technology Advancad Propulsion Matsnals
723-01-03 WI870150 goz.p3.12 W78-20001
Cormposite Componants (ACEE} - Fahgue, Life Predicion Methods and Fatigue Control
734-01-13 WI8-70162  5o5.01-22 W78-70003
Composite Wing (ACEE) Camposies for Propulsion Components
734-02-13 wW78-70153 505.01.32 W78-70005
SCAR-Structures and Matenals Technology Engine Composite Structaures
743-01-03 W78.70156 505.02-12 W78-70007
SCAR -rAerodynamic Pedormance Tachrology Naise Reductien Technology
7430413 WIR70158  gp5.03.12 W78-70015
Supsrscric Craise Awrcraft Research--Active Contmol of Propulsion Polluton Reduction Research
Asroalastic Responsa 505-03-22 W78-70018
743-05-03 W75-70160 Inlet and Nozite Resestch
Rotor Systems Research Arcraft IRSRA} 505-04-12 W7B-70021
745-01-03 W7B-70184 Fan Compressor and Turbine Technology
Advanced Electronics and Matenal Science 5D05-04-22 W78.70023
506-16-23 W718-70168 Combustion and Augmentatien Systems Technelogy
Matenals for Space Structures 505-04-32 W78-70024"
sog;’lf;zf ! Effects on M wig-70174 Power Transfer Ressarch
P & 05-04-42 W78-70025,
506-16-33 wW78-70177 5 Fuels Hesearch
TP$ Matenals for Space Transportation SyStems 505 04-52 W78-70026
506-16-43 Wr78-70181 Propulsion Enstrumientation Resoarch
Advanced Space Structures 505-04-62 W7B-70027
506-17-13 W78-70182 Propulsion Controls Research
Vehicle Design Methods 505 05-12 W78-70028
506-17-23 W78-70184 Engine Dynamics and Ferformance Research
505-05-22 W7B-70029
sogjzigfag‘ehmlﬁ Drynamics W7870185 sdgjgsmslé Propulsion Research WIB70030
Intrared Ulirasensitrve Detaciors Aa\ral:loud Engine System Concepis )
505-18-13 W78-70188 AQR"Ead EnAing 51 W78-70032
Electro-Optical Ssnsor Technology "
506-18.93 W7870192 Advancad General Aviation Fropulsion Ressarch

Broadband Microwave Radiometar Technology

506-18-33 W78-70194
Precimien  Pointing  and  Contraf Advanced

Spacecraft/Expenment Systams

506.19-13 w7a-70193
Onboard Navigation Landmark Trackers

508-19-23 W78-70202
Cn-Board Data Processmg

506-20-23 W78-70205
Sohd Stata Davica Technology

506-20-33 w73.70208

Analysis of Environmeraal impact ef Launch Vahicla
Effluants

506.21-33 w78-70217
Plasma Core Reactar Research

506-24-13 W78-70240
Photon-Mater Interactions

506-25-33 “W78-702456
Hrgh Powar Laser Systems Technology

506-25-43 W78-702483
Space Vehicle Asrothermodynamics and Configuration

Technology

506-26-13 wW78-70251
Planatary Mssion Support

506-26-23 W78-70253
Space Shuitle Development Support

b506-26-33 W78-70255
Study of Advanced Global Informatien Senvica Systams

750-40-13 W78-70256
Techrology Read for Global S Mi

780-40-23 W78-70260

505-05.62 W78-70033
Aurcraft Propulsion Systerns Safety Technology
6505-08-22 W78.70060
Non-Axisymmetns Nozle Aerothermedynamies
505-11-22 W78-70086
Interggency and Indusinal Assistance and Testing
505-11-42 W28-70091
Matenels for Advanced Turbina Engines [MATE}

510.53.02 W78.70105
Asrostasticrty of Turbine Engines

510-56-02 W78-70107
Engine Compesites Durabilty

510:57.02 w78-70112

Guiet, Clonn General Aviation Turbofan {QCGAT)
511-53-02 WTB-70114
Engine Component Improvement Program

511-54-02 W78-70115
Steat Cruise E 1 Rad

511-66-02 W78-70116
Vanable Cycle Engine Components

511-66-02 W78-70117
Advanced Turboprop Program

511-57-02 W78-70118

Hekcoptar Transmission Systems Technology
511-58-02 W78-70121

Acenal Appl 15 Disp [ Sy Evaluation and
Improvement
518-67-02 W78.70144
Energy Efficisnt Engine
716-01-02 W78-70149

Quiet Clean Shon-Heul Exparimental Engine

738-01-02 W78-70154
SCAR Propulsion Technology
743-03-22 Ww7B-70168
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Lyndon B. Johnson Space Center, Houston, Tex

Quiet Propulsiva Lift hnology - QSRA Propul

Support

789-02-02 W78-70166
FPhysics and Chomestey of Selids

506-16-12 W78-70171
Advanced Matenals. Manufactuning, and Lubrication

Processos

£08-18-22 Wrg-20173
High Temperature Hent Fipes

606-18-32 W7B-70176
Composne Struttures Analysis and Design Methods

£06-17-22 ‘W78-70183
High Speed Data Transfer. Adwvanced Microwave

Amplifiers

506-20-42 W78-70209
Auxtiary lon Thruster System Technolegy

508-22-12 W7B-70221
Primary Elecine Propulsion Systems

§506-22-22 W78-70223

ic P Ision R h and Advanced Concepts

506-22-32 W78-70226
Solar Cell Tachnology

8508-23-12 WI8-70228

Electrechemical Rasearch and Technology

506-23-22 TW7B-70231
Spacecraft charging and High Voltage Plasma Effects
505-23-42 W78-70234

Mult:KW Low Cost Power Systems Management

506-23-52 WTE-7023%
Brayton Isotopa Power System [BIPS)

506-23-82 W78-70238
lon Cyclotron Gas Exeitation

506-25-32 W7B-70245
Shunle Payload Definiton, Space Fhght Technology

Expenments

750-01-22 W7B-70271

Shuttle Paylogd Definition
Expanmants in Space

Physics and Chemistry

750-01-52 W7B-70273
Eight-cm lon Thruster Expanment

750-03-09 'W7B8-70282
Cryogenie Fluid Managemsnt

760-03-18 W78-70287
Spacelab Two Phase Heat Transfar

750-03-21 W78-70289
Spacelab 0-G Combustion

750-03-28 WTE-70290
Tochnical Consultation Services

£43-10-01 WFB-70301
Communications Technolagy Planming

650-20-01 W78-70310
High Power Transmutter Technology

660 60-14 W78-70313
Disaster Communications Satellite

682-10-05 W78-70315

Glohsl Atmosphanc Sampling Program (GASP)

198-10-06 W7B-70417
Propulsion

910-03-02 W7B-70459

Lyndon B Joh Space C. H Tz,

Awvistion Safaty RAT - Fire Technology

505-08-27 Wr8-70063
Fira Systemns and Full Scale Test

510-56-17 W78-70110
Nentamestial Resourges in Spaca Construction

790-40-17 W78-70258
Orbites Expanments (DEX)

750-04.01 W78.70293
Sy B ' and Ansly

858-12-01 W7e-70322
Ulteaviclat Steller Spectrometer Development for Space

Shuttle

188-21-61 Wre-10372
Tharmal Control

910-02-00 W78-70456
Arttudg Control Propuision

910-04-00 Wra-70480
Electrical Power

810-05-00 W78-70463
Carmmunications

910-07-00 WT8-70465
Guidance and Navigaton

910-10-00 W78-7046%

Fibar Optacs tnstrumentatien for Oxidizer Tanks
910-13-14 ’ W78-70473

Alganthm Davelopment - Development of Analytwsl Orba
Propagation Techmque with drag

910-26-00 W78.70475
Paylacd Deployment and R | Systems S

Devslopment

910-27-03 W78.70478
Advanced Mission Dasign Prototypa System

910-27-04 W78-70477
Numenal Integration, N | and Dy 1

Siability

910-27-05 W78-20478

Davelopment of Mathods for Studying Orbit Dasign,

Contmol, and Lifatime
910-27-07 W7B-T0475

Farmulation of Consumsables Managemant Models

910-31-01 W78-T0482
Deveiopment of Cryogesmc PVT Algonthms for Space

Appheations

910.31-02 W7B-T0483
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Space Operations Techniques

910-31-03 W78.70484
Advanced Crew Activity Plarning System

910.31-08 W7B-70485
Space Debms

910-31-13 Wig-70427

Formulation of Consumsables Management Medels for
Advanced Systams Studies

910-31-16 W78.70483
Advanced Technology--Nonvolatile Semaconducior

Memory

910-32-00 W78-70480
Information Managemant Systems

910-33-00 W78-70491
Systems Engineanng Analysis

910-35-00 W78-70453
Mechsnical Systams

910-36-00 W78-70494
Matenals

910-38-00 W78-70497

M

Marshall Space Flight Cantsr, Huntswville, Als
Knowladge of Atmosphene Procasses

505-08-19 W78-70058
Thermal Contral Coatings

506-16-39 wW73-7017%
Spaca Vehicle Dynamics

506-17-39 wirg-701e8
Onboard Navigation Inerhial Sensors

506-19-29 W78-70204
High Capacity Data Storage and Display Archwal Data

Storage Technology

506-20-59 wW?r8-70213
High-Densny Cwcuit Tachnology: Computar-Aided

Design and Testing

506-20-69 W78-70214
Advanced Reusable High Density and Dual-Fuel Engine

Tachnelogy

506-21-19 W7B-70215
JANNAF Support - Flume Technology Working Group

50B-21-49 W78-70220

Solar Array Technology and Eavironmental lmpact for
Solar Elettna Propulsion (SEP)
506-22-29

Multi-KW Low Cost Earth Orbital Systams

W7B-70225

506-23-59 W78.70237
Megratics and Cryophysics

6068-25-29 W78-70243
Assessment of Enabling Technelegy for Future

Missions

790.40-19 W78-70289
Naon-Terrestnal M Is Uulization for Satellte Power

Systems

790-40-3% wWr78-70264
Baefinttion of Physies and Chamistry Expenments {PACE)

n Space

750-01-58 W7B-70275
Development of an Induced Environment Contamination

Monitar {IECM}

750.03-02 W78-70278

Shuttts Operational Fhight Test of the Solar Elactnc
Propulsion Solar Array
750-03-04 WiB-70280
Geophysical Fluid Flow Experimants on Spacelab

750-03-26 W7B-70291
Tnbological Expenments i Zero Gravity
750.03-27 W78-70292

Shutile Techniology Payload Program Support

750-05-01 W78-70298
Systams Enguneenng and Analysis

656-12-01 W78-70321
Data Technology Assessment

656-21-02 wW78-70323
Duseipling Canter for Data Management

658-50-01 W78-70330
Pamele & Parucls Field Interactions

170-36-55 W78-70334
Cometary Observation and Theary

173-45-60 W78-70347
Cometery Physics

173-46-80 W78-70348
UV and Optical Astronomy

188-41-51 W78-70373
Relativity and Cslestial Mechanics

188-41-54 W7B-70378
Particle Astrophysies

183-46.56 W78-70384
Interdisciphnary Space S R h

183-48-51 W78-70391
Low Gravity Supsrfind Helum Advanced Technology

Developmant.

18B6-78-51 W78.70333
Advanced Mission Study - 12 Mater X-Ray

Ohservatory

188-78.60 W7B-70306
Man-Systoms-Vahiela Integrstion

907-41-00 wW78-70453
Structuras

910-01-00 Ww78-70455
Thetmal Control

910.02-00 W78.70457

RESPONSIBLE NASA ORGANIZATION INDEX

Piopulsicn

910.03-00 W18-70458
Attitude Control Propulsion

04-00 W78-70461

Elactnecal Powar

910-05-00 W7B-70464
Communications

910-07-00 W78-70467
Stabidization 2nd Contral

910-08-00 W78-70468
Guidancs and Navigation

510-10-00 W7B-70470
Advanced Instrumentation

910-13-00 W78-70472
Saftware Precessas

910-28-00 wW78-70480
Spaca Operations Technigues

910:31-00 W78-70481
Informetion Management System

910-33-00 W78-70492
Cryogenics

910-37-00 W78-70405
Matenals

910-38-00 W78-70498
Anrcthermodyniamics

810-39-00 W7E-704499
Sirmulation {Advanced Hybird Computing System -

AHSC)

910-42-00 W78-70500
Envtronment Cenditions

910-47-00 W7B-70501

N

MNational Asronautics and Space Administration,
Washington, D. C.

Development of Expanmants and Haedware for Sclar
Physics Resaarch

170-38-51 W78-70338
Ground-Based Cbservations

170-38-52 W78-70340
Laboratory and Theorettcal Solar Bhysics

170-38-53 W78-70343
Ultrawiolet {UV]} Optical Astronomy

188-41-51 W718-70370
Relatrity

1B8-41-54 W78-70376
Infrarad Astronomy

18B-41-55 W78-70381
Particle Astrophysics

186-46-56 W18-70383
Gamma Ray Astrenomy

188-46-57 W78-70366
X-ray Astronomy

188-46-59 W78-70383

Natlonsl 8pacs Technol Labe., Bay Saint Louis. Miss.

Data Collsction System Developrment

650-10-13 WI8-70305

w
Wallcps Station, Wallops (aland, Va,

Digital Operations for General Aviation

5D5-07-18 W78-70051
Knowledge of Atmosphera - Advanced Measurement

Techniques.

506.08-18 W78-70057

Gangrgl Aviation Air Traflic Flow Dynamigs

E05-10-18 W78-7007¢
Airbomme Experrment Platforms
791-40-28 W78-70:101

Aenripl Applications Systems Performance Evaluauon and
Measurement

516-57-08 W78-70146
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