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INTRODUCTION

This publication represents the NASA Research and Technology program for FY 1979 [t
1s a compilation of the “Summary” portions of each of the RTOPs {Research and Technology
Objectives and Plans) used for management review and contro) of research currently In
progress throughout NASA The RTOP Summary 1s designed to facilitate communication
and coordination among concerned technical personnel in government, in industry, and in
universities We beheve also that this publication can help to expedite the technology

transfer process

The RTOP Summary is arranged in five sections The first section contains citations and
abstracts of the RTOPs Following this section are four indexes  Subject, Technical
Monitor, Responsible NASA Orgamization, and RTOP Number

The Subject index 1s an alphabetical isting of the main subject headings by which the
RTOPs have been identified

The Technical Monitor Index is an alphabetical listing of the names of individuals responsible
for the RTOP

The Responsible NASA Organization Index i1s an alphabetical histing 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 technical monitors are listed on the RTOP summaries
Although personal exchanges of a professional nature are encouraged. your consideration
1s requested in avoiding 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 Administration
Office of Aeronautics and Space Technology
Washington. D C 20546

Attn: Travis fves
Resources and Management Systems Division (RM-2)

/ \
Wlfs A
James J Kréamer

Associate Adfministrator for
Aeronautit$ and Space Technology
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TYPICAL

CITATION AND TECHNICAL SUMMARY

RTOP ACCESSION NUMBER . WT79-70213 506-20-56 <= CURRENT RTOP NUMBER

RESPONSIBLE NASA
ORGANIZATION

TITLE

TECHNICAL MONITOR

Jet Propulsion Lab Calf Inst of Tech Pasadena
HIGH CAPACITY DATA STORAGE AND DISPLAY FIBER
OPTICS DATA LINKS , TELEPHONE NUMBER
A R Johnston 213-354-4054 -= RELATED RTOPS
(506-18-21 180-24-51) = v
The goal of the proposed effort is to apply the emerging
technology of fiber optic data links to NASA needs and to‘_TECHNICAL SUMMARY
contribute to the advancement of the technology min selected
areas Development of fiber optic data transmussion will support
OAST goals both in terms of a great increase in mission capability
and a decrease in mussion costs The principal benefits 10 be
expected from the use of fiber optics are the EMI immunity of
the transmission line its small size and weight wide band-
width and ultimately lower cost than copper equivalents Two
long-term objectives will focus the work (1) development of a
space data bus capabihty and (2) development of a high capacity
data distnbution capability Durnng FY-79 a breadboard of a
spacecraft data bus will be evaluated A high data rate apphcation
related to requirements of future NASA data distnbution will be
identified and a hnk conceptual design developed Technology
hmitations and needed single-mode component development
consistent with a 1 G bit/sec data rate will be wdentified
Applications will be sought for quantitative evaluation and to
help 1dentify fimiting technology New effort 1s needed n the
area of wave guiding components including bus couplers
directional couplers and sources and detectors An appropnate
mix of evaluation of available devices with development of selected
concepts s planned
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[S3ESEARCH AND UECHNOLOGY
(OBJECTIVES AND [PLANS

a summary

OFFICE OF AERONAUTICS AND
SPACE TECHNOLOGY

Aeronautics Research and Technology
Base

W79-70001

Lewis Research Center Cleveland Ohio
ADVANCED PROPULSION MATERIALS - HOT SECTION

H B Probst 216-433-4000

(510-53-01 506-16-12)

The objective of this RTOP 1s to provide improved matenals
{metallic and non-metalhc) and processes for use n advanced
air-breathing propulsion systems particularly for aeronautical
applicauons Matenals are sought that offer improvements not
only in techmical performance but also in economy In terms of
total life cycle costs The classes of materials being investigated
include directionally solidified eutectics dispersion strengthened
alloys fiber reinforced superalioys protective coatings and
ceramics Basic research both inhouse and by unwersity grants
relevant to the high temperature behavior of engine matenals 1s
conducted Results of this basic effort then supply guidance for
the more applications oniented program 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 in
simulated-engine environments Ultimately highly promising
matenals and processes that result from this program become
candidates for the MATE program to accomphish scale-up and
full scale engine testing Emphasis 1s on advanced matenals for
aircraft gas turbine blades, vanes disks and seals Specific
phenomena encountered n the gas turbine are aiso studied
e g, oxidation hot corrosion, creep and fatigue

505-01-12

W79-70002

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

H G Nelson 415-965-6137

(505-02-41)

Both expenmental and analytical research will be continued
to understand the fatigue and fracture behavior of metailic and
composite matenals In metallic matenals emphasis will be
continued on the development of an improved understanding of
environmental degradation to ductile low strength matenials The
hydrogen-metal interaction will be studied through the dentifica-
tion of chemisorption rate kinetics from hydrogen and hydrogen
containing complex molecules By the use of elastic-plastic fracture
mechanics in mode | loading and possibly under combined mode
loading knowledge of the hydrogen-dislocation nteraction and
its influence on the mode of deformation and plastic zone size
will be used to better predict fatigue crack growth behavior of
ductile materials Studies will be imtiated to estabhish the
influence of microstructure on the resistance of low strength

506-01-21
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materials to gas-phase hydrogen degradation in an effort to identify
the least susceptible microstructure which can be obtained
commercially through thermal mechanical or thermomechamical
processing In composite matenals studies will be continued to
develop an accelerated testing procedure for graphite/epoxy under
conditions of fatigue loading Vanation of fatigue life and endurance
timit will be established as a function of cychc frequency cyclic
amplitude and temperature Through relevant shifting procedures
based on both theory and expenment procedures wilt be developed
to predict service fatigue durability of composite matenals

W79-70003

Lewis Research Center Cleveland Ohio
FATIGUE, LIFE PREDICTION METHODS AND FRACTURE
CONTROL

M H Hirschberg 216-433-4000

(778-32-01 505-02-12)

The major objective 15 1o obtain a better understanding of
the falure mechamsms that are involved in the application of
conventional as well as composite matenials to aeronautical
propulsion systems so that presently availlable and advanced
matenals can be used more efficiently A second major objective
1s to develop methods for predicting the life of specimens as
well as propulsion system components when they are subjected
to constant temperature and monotonic loads or to complex
patterns of temperatures and cyclic loads as a function of time
To achieve these objectives, research i1s underway to extend
existing life prediction techniques and analyses to develop new
methods for determining the stress and strain distnbutions n
the vicinity of discontinuities such as flaws or cracks In addition
microstructure as determined by composition and processing 1s
being studied as an nfluence on the fracture properties of high
strength alloys Vartous approaches are also being examined for
predicting the time to wmtiation of the first detectable cracks
resulting from mechanical and thermal fatigue Standard test
methods are being developed to properly charactenze the fatigue
and fracture behavior of matenals and to provide economical
methods for alloy product quality control

505-01-22

W79-70004
Ames Research Center Moffett Field Calf
FIRE RESISTANT MATERIALS
A H Heimbuch 415-965-6274
(505-08-21, 510-56-01 734-01-11)
Polymer research will be performed to provide matenal support
for fire safety improvement in both domestic and military aircraft
Synthesis, chemical modfications and charactenzations will be
performed mainly on “high char yield ' polymer types of potential
cost benefit to the development of lightweight awcraft struc-
tures Polymers will be selected for potential evaluation as resin
matnx binders film formers adhesives, foams, transparencies
and modified carbon fibers Selection will be made on the basis
of reduced flammabiity smoke and toxic gas emussions fire
resistance fire impact stability and controlled electrical properties
to support both the Firemen and Composite Wing programs
Motecular. chemical and physical properties will be determined

506-01-31
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on new and advanced state-of-the-art polymers Correlations of
structure-property relationships will be sought A data base for
the combustion charactenstics the thermochemical thermophys:-
cal and photochemcal properties of these materials will be
developed which will serve as inputs for analyucal studies to
predict fire endurance toxic threat levels and carbon fiber release
rates Candidate polymers and processes will be provided for
evaluation as prototype subsystem components for testing

W79-70006 505-01-32
Lewis Research Center Cleveland Ohio

COMPOSITES FOR PROPULSION COMPONENTS

T T Serafim and RA Signorelr 216-433-4000

(743-03-22, 510-57-02 505-02-12 734-01-02)

The overall objective of this research 1s to develop metal
matnx and polymer matrix composite matenals with improved
properties and processing charactenstics for use in fabncating
vanous aeronautical propulsion structural components Recent
cost-benefit studies show that the use of fiber reinforced
composites in turbofan engines can provide significantly improved
performance resulting 1n reduced fuel consumption and operating
costs Composites being considered include resin matnces
retnforced with boron, Keviar glass fiber and graphite as well
as aluminum matnices reinforced with boron and SiC fibers In
the metal matnx work emphas:s is placed on the development
of fabrication processes and the improvement of impact resistance
and correlating nondestructive evaluation measurements with
mechanical properties In the area of polymer matrix composrtes,
emphasis 1s given to developing processable high temperature
resins low cost fabncation methods and correlating nondestructive
evaluation (NDE) measurements with mechanical properties
Emphasis will also be placed on establishing the fundamental
concepts necessary to provide quality assurance procedures and
maternials specifications for PMR Polyimide and epoxy matnx
composites

W79-70008 506-01-33
Langley Research Center, Hampton Va
STRUCTURAL COMPOSITES AND ADHESIVES
N J Johnston and R R Heldenfels 804-827-2042

The objective 1s to develop new or smproved lightweight
polymeric composite and metalic matenals that have longer
lifetmes, greater reliabiity and improved structural efficiency n
aeronautical structures Research will be aimed at improvement
of structural resins and adhesives through systematic varnation
in polymer molecular structure and development of new or
improved joining and fabnication methods for both metallic and
composite maternals Research will also be directed at repair
technology of composites including development of appropnate
repair procedures and evaluation of therr effectiveness and the
development of quantitative NDE methods Studies of interfacial
reactions and diffusion processes in advanced metal-matnx
composites and structural alloys will also be made Emphasis
will be on relating service environments such as temperature
and stress to coorsion behavior and developing treatments which
will substantially improve corrosion resistance An addrtional
objective 1s to quantify and study with the aim to alleviate,
moisture effects on polymer matnx composites and adhesive
joints These studies will help to identify new or advanced matenals
and processes for aeronautical structural applications and will
provide important data on the behavior capabilities and imitation
of such maternals

W79-70007 506-02-13
Langley Research Center, Hampton Va

ADVANCED AIRCRAFT STRUCTURES

R A Pnde and R R Heldenfels 804-827-2869

(605-02-43 505-01-33)

The objective 1s to develop the technology required for
obtaining improved efficiency and reduced costs in aircraft
structures by the application of advanced composite matenals
and composite design concepts to commercial aircraft Research
and development 1s being carned out to establish a technology
base of advanced analytical methods for predicting the strength,
stiffness and stabuity 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
composite component strength are being investigated Confidence
1s being built in the use of composite aircraft components through
longtime flight service programs on both commercial and military
transport aircraft and helicopters Qutdoor environmental
degradation of both matenals coupons and structural compo-
nents 1s being studied over ten-year exposure periods

W79-70008 506-02-21
Ames Research Center, Moffett Field Calf
ROTORCRAFT AEROELASTICITY AND STRUCTURAL
DYNAMICS
M Kelly and W R Johnson 415-965-5033

The objective of this research 1s to improve the predictive
capability for rotorcraft loads, vibration aeroelastic stability and
performance and where possible to develop rotors with improved
dynamic characternistics This will be accomplished by developing
and venfying advanced analytical models for rotorcraft with
particular emphasis on the structural dynamics and aeroelastic-
ity [t 1s important to note that the level of predictive capability
required depends on the type of aircraft considered as well as
on the technology level For some simple well-understood rotor
systems a satisfactory predictive capabiity may have already
been achieved for new rotor systems and rotorcraft configura-
tions additional work will always be required The accuracy of
current and improved models of rotor dynamics must be assessed
by companson with expenmental data As appropnate, small
scale and large scale wind tunnel tests will be conducted in
order to define dynamics probliems and venfy and improve
advanced analytical models This research will aiso involve the
development of data reduction and data management techniques
to allow the best use of the expernimental data The pnor objective
of this RTOP was to develop expernimental and analytical
techniques for predicting unsteady aerodynamic loads on fixed
wing aircraft This objective has been shifted to RTOP 505-05-31
and RTOP 505-10-21 However progress against this objective
1s reported here for accounting purposes

W79-70009 505-02-23
Langley Research Center, Hampton, Va

LOADS, AEROELASTICITY. AND STRUCTURAL DYNAM-
ICS

W H Reed Il and R R Heldenfels 804-827-2265
(517-563-13)

The objective 1s to develop and validate improved methods
for the analytical determination of loads structural response and
structural stability of aerospace systems considering the dynamic
and aeroelastic charactenstics of the systems and structural
interactions with fight controi subsystems, and to use these
methods in the development and evaluation of techniques for
eliminating or mimmizing flutter, buffet and other undesirable
response phenomena and for the enhancement of performance
nde quality, safety, and service hfe Research will be conducted
to provide more accurate unsteady aerodynamic theories,
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 Testing) Emphasis will be on
measurements of transonic aerodynamic loads and flight validation
of active control systems for load alleviation and flutter
suppression Basic wind tunnel flutter studies will be used to
gan a better understanding of the flutter characternstics of
advanced aerodynamic configurations Analysis/synthesis methods
will be developed for use 1in design support of future aircraft
with advanced features such as active controls and aeroelastically-
tallored wings and empennage Methods will be developed and
compared with expenment for predicting noise transmission
through aircraft structures Methods and analyses will be
developed in-house and with contract support to minimize
rotorcraft vibration levels

W79-70010 505-02-24
Hugh L Dryden Flhight Research Center Edwards Calif
FUGHT LOADS AND AEROELASTICITY
J M Jenkins 805-258-3311

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

W79-70011 65065-02-33
Langley Research Center Hampton, Va

AERONAUTICAL STRUCTURAL DESIGN METHODS

R C Goetz and R R Heldenfels 804-827-3451

{506-17-23, 516-53-03 517-53-13)

The objectives are to provide advanced analysis and synthesis
capability for predicting and improving aircraft crashworthiness
for muitidisciplinary evaluation and design of control configured
structurally and aerodynamically advanced aerospace vehicles
and to exploit advances in computer-aided design hardware and
methodology to develop and demonstrate energy-absorbing
concepts for general aviation aicraft structures to provide
significantly improved crashworthiness and to assess the crash
response behavior of composite structures, to develop integrated
multidisciplinary analysis and synthesis methodology with
emphasis on applications of advanced technologies including
compaosite structures, configuration aerodynamics and active
controls, and to define and demonstrate microprocessor and
mimcomputer hardware configurations to improve the efficiency
for structural calculations

W79-70012 506-02-41
Ames Research Center Moffett Field, Calif

ENVIRONMENTAL EXPOSURE EFFECTS IN COMPOSITES
H G Nelson 415-965-6137

{605-01-21)

Expenmental and analytical programs will continue to be
directed toward the development of accelerated test and anafysis
methods required to reliably predict long-term performance of
advanced graphite/resin matrix composite matenals from
short-term tests A number of matenal properties will be studied
as a function of selected applied vanables Through identified
and quantifiable nterrelanonships between a property and the
applied vanables. correspondence functions will be developed
which will be used as the basis for the design of accelerated
test methods The form of such correspondence functions 1s
anticipated to be straightforward one- and two-parameter shifts
A mechanistic understanding of property-vanable interactions
will also be developed in an attempt to justify the correspondence
functions and more fully understand their hmits of applicability
The as-developed accelerated test methods will be venfied by
long-term testing Eventually compiex laminates and other
composite systems will be considered, as well as potential
synergistic interactions as a resutt of more complex loadings
etc

W79-70013 505-02-43
Langley Research Center Hampton Va

REUABILITY AND DURABILITY

E E Mathauser and R R Heldenfels 804-827-2036
{505-02-13)

The objective 1s to develop and demonstrate methods for
relating composite materials charactenstics to the ifetime
performance of airframe components under operating load and
environments Included are studies to develop fundamental
understanding of environmental effects to develop improved
design concepts, and to develop criterial that will assure
Jong-term service hfe 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 matenals test methods and to establish
accelerated test and analysis methods to predict long-term
performance Composite matenals will be exposed in the flght
environment to determine effects of moisture and other
degradation mechamisms on mechanical properties In-service
inspection methods for composite structures will be assessed
Fatigue tests will be undertaken to evaluate performance of
matenals exposed to outdoor environment and to identify faillure
modes 1n typical wing-type composite structures Compressive
strength tests of structural panels will be made to provide a

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

data base for composite structures and to indicate faiure
modes give added conficence in structural design by providing
information on the durabiity and long-term service life of
composite structures

W79-70014 506-02-563
Langley Research Center Hampton Va

HIGH TEMPERATURE AERONAUTICAL STRUCTURES

S C Dixon and R R Heldenfels 804-827-3423

(506-17-43)

The objectives are to develop structural concepts for future
hypersonic aircraft, venfy promising concepts by fabncation and
tests of realistic structures, and to dewise analysis and design
methods applicable to such concepts Research and development
1s being carred out to establish a technology base from which
the structures and thermal control systems for hypersonic vehicles
can be designed Included in the program are fabrication,
experimental and analytical efforts on both a airframe and
supersonic combustion ramjet {scramjet) structural concepts which
will withstand the ngors of extended and repeated use In a
hypersonic environment Research data obtained from both
laboratory and wind tunnel expenments wili serve to verify analysis
and design methods identify promusing concepts and provide
guidance for future research efforts The effort 1s focused pnmariy
on convectively cooled concepts An actively-cooled panel program
has been underway for several years and 1s in the final phase
of fabncation and testing Testing of three panel concepts and
documentation of results should be compiete by mid-FY 1980
Design studies of scramjet structural concepts are nearing
completion and development and verfication of fabrication
technigues of various components will constitute the future major
effort under this RTOP

W79-70016 505-02-54
Hugh L. Dryden Fiight Research Center, Edwards Calf
HYPERSONIC AIRCRAFY STRUCTURES TECHNOLOGY
J M Jenkins and R A Fields 805-258-3311

The objective of this RTOP i1s to maintain a continuous hine
of research i1n the area of hot radiating structures for hypersonic
fight application Using the heating and lvading capabilies of
the Fhight Loads Research Faciity (FLRF) heating and loading
tests wili be completed on a laboratory test structure which
represents a significant portion of a hot, radiating wing structure
Test results will provide information on design parameters, high
temperature instrumentation, load cahbration cntena and
performance data on beaded and tubular panels Documentation
and reporting activities will be emphasized

W79-70018 505-03-11
Ames Research Center Moffett Field, Calif
NOISE REDUCTION TECHNOLOGY FOR SHORT-HAUL
AIRCRAFT
C T Snyder and D H Hickey 415-965-5567

The work described in this RTOP will provide the technology
for the reduction of noise of short-haul aircraft, and will provide
through wind tunnel measurements large-scale data on the relative
velocity effects on noise of modern turbofan and turbojet engines
The FY 1979 jet noise program includes the testing and
reporting of a small scale (6 in dia} nozzle n an open throat
wind tunnel for companson with similar results in the 40- by
80-foot wind tunnel, and the measurement of fight effects on
the jet noise of a modified viper engine with mechanical
suppressors In addition, a joint program with the RAE and ONERA
on the development of wind tunnels for noise testing will continue
Work on fight effects on fan noise will continue with the
completion of testing and reporting of tests of a JT15D engine
with hybnd inlet 1n the 40- by 80-foot wind tunnel, tests of a
JT15D engine with conventional inlet and modified stator, and
finally tests of a JT15D engine with instrumented fan rotor
Work on flow visualization and diagnostic techmques for jet noise
measurements 1n the 40- by 80-foot wind tunne! will be initiated

W79-70017 606-03-12
Lew:s Research Center, Cleveland, Ohio

NOISE REDUCTION TECHNOLOGY

C. E Fetler and U H von Glahn 216-433-4000
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The objectives of this RTOP are to provide data and a
technology base for reducing aircraft propulsion generated and
associated noise with minimum weight performance, and
economic penalties and to develop techniques for accurate
prediction of noise levels of operating and future aircraft The
generation and propagation of noise from all engine sources,
both internal and external are addressed These include the
turbomachinery (fan compressor, turbine), core engine {combustor,
internal surfaces) and the jet noise Acoustic suppression {duct
treatment) is a major element of the work The work 1s distnbuted
among basic research that provides knowledge of the fundamental
prnnciples and phenomena present in noise generation and
propagation apphed research that explores concepts and provides
a data base and demonstration of technology on full-scale engine
systems (In-House activities are balanced by a number of
contractual programs including-unversity grants In-house facilities
include the Engine Fan and Jet Noise Facility (W-2) for model
fan and jet expenments several hot and cold flow jet ngs and
two outdoor engine stands capable of full-scale engine tests
including thrust performance Forward velocity expenments are
conducted n the 9X15 low-speed wind tunnel and a free jet

W79-70018
Langley Research Center, Hampton, Va
PROPULSION NOISE RESEARCH
H H Hubbard and R R Heidenfels 804-827-2042
{505-09-13 511-57-03, 505-10-23 505-09-23)
The objective of this research i1s to provide data and technology
base for reducing aircraft propulsion generated noise with
mimimum weight, performance and economic penalites and to
develop techniques for accurate prediction of ground noise levels
of operating and future awcraft Both thearetical and experimental
noise reduction and control studies are invoived and work will
be accomphshed in-house and by grants and contracts Emphasis
n the expernimental portion of the program 1s on laboratory and
scale model expenments under closely controlled conditions
with supplemental acoustic range and fight vehicle studies for
validating theoretical methods and concepts Included are the
following specialty areas precision measurements and calculations
of the sound fields inside ducts with airflow with varying geometry
and with and without acoustic hners, advanced acoustic
matenals technology, optimization exhaust noise identification
and focation of sound sources in flow fields. noise generation
by viscous flow fields atmospbheric propagation including refraction
and scattenng, generation and prediction of propeller nose,
design of quiet and efficient propellers for general aviation arrcraft
development and vahdation of procedures for predicting single
event flyover noise exposures from general awviation and CTOL
aircraft and hehcopters, and development of advanced methods
of noise measurement and analysis

6506-03-13

W78-70019
Jet Propulsion Lab Cahf Inst of Tech, Pasadena
BASIC NOISE RESEARCH -
Paul 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 ultimate goal of developing efficient means
of reducing jet noise emission by reducing core flow disturbances
{3} to develop prediction models based on expenments for
evaluating forward fight effects on jet noise and on core noise,
(4) to develop and evaluate methods of reducing jet noise for
aircraft in fight, {5) to determine the source of jet crackle and
possible methods of reducing this source of noise, (6) to determine
the role of large scale turbulent structures on jet noise production,
{7} to determine the mechanisms that cause noise reduction for
‘nverted’ velocity profile jets. (8) to search for ‘inverted” velocity
profiles which will optimize noise reduction and (9) to determine
the potential for noise reduction with the use of slotted nozzles
Expenments of supersonic, subsonic and coannular jets over a
temperature range up to about 2000 F are conducted in an
anechoic chamber Fluctuating quantities are measured with hot
wire probes, crossed laser beams and microphones Shadowgraph
and Schheren techniques are used for flow wvisualization
High-speed Schlieren mowvies are also obtamned and synchromzed

506-03-16
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with signals from instruments that are used to measure the
fluctuating quantities

W79-70020

Lewis Research Center Cleveland, Ohio
PROPULSION POLLUTION REDUCTION RESEARCH
Donald A Petrash and E A Willis 216-433-4000
(505-05-62, 505-04-32 511-55-02 517-53-02}

The objectives of the programs conducted under this RTOP
are to develop evaluate and demonstrate technology that will
significantly reduce gas turbine engine emissions without adversely
affecting efficiency operating range durability, and temperature
distribution and that will significantly reduce emissions increase
fuel efficiency, and broaden the range of usable fuels for general
aviation intermittent combustion engines Fundamental combus-
tion studhes and analytical modeling will be conducted to gain a
better understanding of and to develop analytical models for
the fundamental combustion processes and the factors which
affect pollutant formation Investigations in combustor sector and
full scale faciities will be aimed at providing the technoiogy
base for the design of advanced combustor concepts to meet
1981 and future awcraft emussion standards Coordinated areas
of research will provide a greater understanding of the processes
that control the efficiency emussions and fuel requirements of
intermittent combustion engines Intensified expenmental and
analytical programs will be conducted in Otto cycle and stratified
charge techniques advanced cooling techmques advanced fuel
injection and igmtion concepts, alternative fuels capability and
electronic engine controls

505-03-22

W79-70021
Langley Research Center Hampton Va
BASIC COMBUSTION AND POLLUTION RESEARCH
C J Jachimowski 804-827-2065

The objectives of this research are the following (1) to
develop a chemical kinetic model that descnbes the combustion
of a jet fuel and the formation of nitnc oxide by the systematic
study of the combustion mechanisms reaction kinetics, and
nitnc-oxide formation kinetics for increasingly complex
hydrocarbon fuels. and (2) to expenmentally investigate the effect
of fuel structure and composition on the optical properties of
flame-generated soot The faciliies used in these studies include
a chemical shock tube, a jet-stirred combustor and a high-pressure
burner

506-03-23

W79-70022
Jet Propulsion Lab Cahf Inst of Tech Pasadena
GAS TURBINE ENGINE POLLUTION REDUCTION TECH-
NOLOGY
R M Clayton 213-354-6659

Unconventionai combustor design concepts for apphication
to awcraft gas turbines are being evaluated for thew potential
for providing significantly reduced emussions of oxides of mtrogen
while maintaining efficilent combustion The central conceptual
approach 1s to mimmize NO formation rates by reducing flame
temperature with off-stoichhometnc buming Under continuing
evaluation 1s the feasibiity of implementing the H2-ennchment
concept to provide for ultralean burming 1n the pnmary heat
release zone of the combustor Emphasis 1s placed on establishing
an expenmental burner configuration that demonstrates stable
high efficilency combustion with low pollutant emissions over a
range of inlet air state conditions typical of contemporary, high
performance turbine engines The objective for FY 1979 s to
extend previous work which progressed from using neat H2 to
using simulated fuel-generated H2, to the final step of incorpora-
ting a fuel-nch precombustion stage in a two-stage combustion
system The precombustion reaction stage will provide an
H2-beanng fuel gas stream to the final reaction stage where
combustion s completed at a lean overall equivalence ratio
Combustion and pollutant emissions of the two-stage system
will be evaluated under typical subsonic cruise power air inlet
conditions

605-03-26

W79-70023
Lew:s Research Center Cleveland Otio
INLET AND NOZZLE RESEARCH

506-04-12
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D N Bowditch 216-433-4000

Improved analytical and expenmantal design methodology for
inlets and nozzles will be generated to achieve higher performance
with increased propulsion system stabidity Computer analysis
programs for predicting internal flows will be synthesized in-house
and by contracts and grants These programs will make it possible
to analyze wviscous and inviscid flows in two and three dimen-
sions inlet and nozzle hardware will be tested to guide and
venfy the analysis and to conduct exploratory research in areas
that are not presently amenable to analysts Also benchmark
testing will be done to define detailed flow phenomena Analysis
will be used to design components for focused applhcations
such as SCR or milntary applications which will be tested in
10x10 SWT 8x6 SWT, CE22 1x1 SWT, or 10x10 coannular
hot flow g

W79-70024
Langley Research Center Hampton Va
PROPULSION SYSTEM INTEGRATION
W P Henderson and R E Bower 804-827-2676
Fundamental studies will be conducted to develop an improved
understanding of the flow phenomena associated with the
integration of the propulsion system into advanced atrcraft
concepts Through this research propulsion system mtegration
concepts will be studied that are designed to explomt favorable
interference effects which may enhance the wing lift, performance
efficiency reduce drag or permit thrust reversing of the exhaust
system to improve performance of the aiwrcraft For the exhaust
nozzle Investigations will be made to determine means of
improving the internal and external performance of both uninstalled
and installed nozzies 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 conducted to improve the understanding of the flow phenomena
associated with nozzle/boattail/jet and jet/wing/arframe
empennage interference Advanced analytical methods capable
of predicting the propuision system integration effects wili be
developed These methods will vary from the simpler, faster
patched methods to the more complex Navier-Stokes solutions
Expermental research on axisymmetnc and nonaxisymmetnc
nozzles will be conducted for correlation with analytical results
and design procedures will be developed from this information

W78-700256 505-04-22
Lewis Research Center, Cleveland Ohio

FAN, COMPRESSOR AND TURBINE RESEARCH

M J Hartmann and H € Rohbhk 216-433-4000

{(510-55-02 716-01-02)

Approaches to tmprove efficiency, operating range, distortion
tolerance durability and reliability and to reduce weight, volume,
and cost of the wide vanety of fans and compressors required
for advanced propulsion systems will be investigated Expenmental
studies provide a data base of detailed performance charactenstics
and matchuing charactenstics of advanced stages The objective
of the turbine program s the attainment of increased life and
improved performance through improved design methods for both
axial and radial flow turbines Transient heat transfer studies
and analysis of stress and deformation of metals and ceramics
are made for cooled turbine parts to identfy cntical areas and
thereby improve tife prediction techniques Increased emphasis
1s placed on analytical methods Accuracy and reliability of design
systems and performance predictton methods are improved
through more accurate modehing of stage interna) flows The
advanced analytical methods will result in large cost savings by
reducing both the time required and the nsk mvolved in
incorporating advanced components into future engine develop-
ment programs Flutter charactenstics of selected current and
advanced fan and compressor blading systems will be evatuated
in the full-scale engine environment Advanced analytical
techniques for predicting flutter will be generated and evaluated
The work 1s conducted through in-house, contract, and university
grant efforts

W79-70028

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

606-04-13

606 04-32

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

D A Petrash and R E Jones 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 emussions and
good durabiity at operating conditions typical of advanced
commercial and military gas turbine engines A swirl-can
combustor will be developed for use in the high pressure facility
{HPF) both as a heat source for the turbine ng and also as a
research combustor for studies of high pressure combustion A
vanety of new, staged combustor concepts will be investigated
n sector ngs at low pressure and i annular test facilities at
120 psia Developed versions of these combustors will be tested
in HPF at 5680 psia Combustion studies at high pressure will
emphasize measurements of flame radiation liner heat flux, NOx
pressure relationships, smoke pressure relationships and combus-
tor space rate Conventionally designed combustors will be tested
at high pressure to obtain these data Advanced combustor
performance improvements wili be measured against this baseline
In addmion small reverse flow combustors will be studied to
wmprove fuel injection liner cooling, durability and emissions
Laser analysis of fuel sprays from advanced njectors will be
conducted at ambient and high (400 psia} pressures

W79-70027
Lewis Research Center Qleveland, Ohio
POWER TRANSFER RESEARCH
W ) Anderson 216-433-4000
(606-16-22, 511-54-02 511-58-02)
The objective of this work 1s to advance the technology for
bearings, shaft seals gas path seafs gears, shafts fubncants,
fubncation systems and mechanical power transmissions 10
achieve smproved performance, life reliability, efficiency and
reduced weight in the high temperature, tugh pressure, and high
speed environments of turbojet and turbopropeller engines and
mechanical power transmission systems Improved beanng, gear
and seal matenals and designs improved lubncants and lubrnication
systems will be developed for the extreme conditions of advanced
ancraft turbojet and turbo-propeller engines and mechanical power
transmission systems Emphasts will be given to a fundamental
and basic approach to lubncation and wear technology (TRIBOL-
OGY] to create far-term opportunities as well as satisfy near-term
goals for improved durabiity and performance of gas turbine
engines and power transfer systems Analytical techmques for
balancing, determining and controlling the dynamic behawvior of
shafts and rotors will be developed and corroborated experimen-
tally to provide better design tools for high-speed turbomachinery,
shafting and transmissions

W79-70028

Lewis Research Center Cleveland. Ohio
FUELS RESEARCH

J Grobman and Gregory Reck 216-433-4000
(6505-04-32 505-03-22, 511-55-02)

The potentiat properties of future aviation turbine fuels denved
from nonpetroleum sources such as oil shale and coal will be
determined by synthesis and charactenzation techmques The
effects of these fuels, as well as petroleum-based fuels synthesized
to broader spectfications than currently required on the perform-
ance and durability of jet engine components and matenals will
be determined Sufficient quantities of these fuels must be
procured and/or simulated by biending 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 jet aircraft engines A joint program has been developed
with the AFAPL and Lewis to implement an overall integrated
sffont to best utilize the technical capabilities of the AFAPL and
Lewis to conduct the vanous activities necessary tn conducting
this program Cooperative efforts on contract funding and
management and in-house test activities gre currently underway
and will be used throughout the planned life of this program
Overall coordination with other government agencies, such as
the USN, ERDA, and EPA, and with industry will also be
mamntained in order to provide proper diwrection and scope to
the program as it develops and proceeds

506-04-52
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studies 1s to determine desirable engine component and system
design charactenistics for future aircraft and to 1dentify technology
deficiencies and profitable areas for research The studies will
expiore the opporturities for satisfying environmental and natural
resource contraints and therr related impact on propulsion
system selection and aircraft performance Supporting efforts will
be included to develop new or improved technmiques for estimating
the cycle performance weight and other charactenstics of
advanced engine concepts

W79-70037 506-05-62
Lewis Research Center Cleveland Ohio

ADVANCED GENERAL AVIATION PROPULSION RE-
SEARCH

E A Willis 216-433-4000

{505-03-22)

The objectives are to define the technology base for, and
promote the development of the most promising alternative
engine(s) for general aviation use in the late 1980s The specific
improvements and/or capabiities sought are muitifuel lower
BSFC weight cost and mamtenance, and improved rehability --
while still meeting the 1979 emission requirements Alternative
engines are being defined through studies and experimental
engine tests supplemented by expersimental investigations in key
technology areas The specific work 1n this program s supported
by contracts grants and Lewis in-house studies and experimental
programs

W79-70038 506-06-11
Ames Research Center Moffett Field Cahf

ANALYTICAL FLUID DYNAMICS

V L Peterson 415-965-5265

(505-15-31 506-26-11)

The specific objective 1s to develop the capabihty for
calculating complete aerodynamic charactenstics of given complex
aircraft 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 senal parallel and vector processing computers for the
complete spectrum of flight speeds from low subsonic transonic
to supersonic and for steady and unsteady mnvisaid and viscous
flow over two- and three-dimensional configurations Fundamental
expenments will be performed to verfy these codes and to provide
the necessary modeling of turbulence The Reynolds number
domain will extend from the relatively low values existing in
conventional wind tunnels up to the practical range for existing
and future aircraft Feasibihty studies will be performed for the
Numerncal Aerodynamic Simufation Faciity which will have the
capability for solving the equations of fluid dynamics at speeds
two to three orders of magnitude faster than possible now with
general purpose computers The proposed facility 1s to serve as
an engineering tool for obtaining numencal simulation In ten
minutes for time-averaged viscous flows over three-dimensional
configurations at flight Reynolds numbers The feasibility study
for this faciity will prowvide sufficient information to assess logic
and hardware design requirements as well as to determine cost
performance, and reliability

W79-70039 506-06-13
Langley Research Center Hampton Va

COMPUTATIONAL AERODYNAMICS

J C South Jr and R E Bower 804-827-2627

{505-06-23 505-06-33, 505-06-53)

The purpose of this research 1s to develop the capability for
calculating complete aerodynamic charactenstics of given complex
aircraft shapes and for defining new aircraft shapes aerodynami-
cally optimized by numencal methods for varnous mission scenarios
to a degree that prehminary aerodynamic concepts can be
developed, evaluated and screened with reduced test time and
cost Analytical and numencal procedures will be developed for
the prediction of flow fields pressure distnbutions, aerodynamic
charactenstics skin fnction and heat transfer for inviscid viscous
and coupled inviscid-viscous flows with attached and separated
boundary layers detached lee side flows with vortex formation
and other interactions Both linear and nonlinear, exact and
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approximate flow equations will be applied as appropriate
Mathematical techniques required typically depend on the
problem however finite-element finite-difference relaxation
time-asymptotic charactenstics, and integral methods are the
most commonly used for solving nonlinear problems Unear
problems will generally be solved by the distnbution of vanous
types of singulanties whose strengths are determined by the
solution of 3 matrix equation Several viscous and inviscid problems
requining large computer storage and/or time will be programmed
for the STAR with particular emphasis on efficient explicit solution
algonthms Research on inviscid-flow methods will concentrate
on subsonic and transonic flows while viscous technigues will
also involve supersonic flows

W79-70040 506-08-21
Ames Research Center Moffett Field Calf

TURBULENCE AND MODELING

L Roberts G T Chapman and W F Ahtye 415-965-5066
(505-06-41 505-06-31, 505-06-51)

The objective 1s to conduct analytical and experimental
investigations 1Into complex turbulent flow fields Three specific
tasks are considered (1) aerodynamics of turbulent flows
interacting with shock waves highly curved bodies and general
three dimensional surfaces {2) the interaction of electromagnetic
waves and complex turbulent flow fields, and (3) the reduction
of aerodynamic nosse on short-haul aircraft iIn the study of
interacting turbulent flow fields the emphasis is placed on
obtaining detailed accurate expernimental data that may be used
to mathematically mode! the turbulence structure together with
the generation of efficient prediction methods in which vanous
models may be tested The electromagnetic wave/turbulence
interaction study consists of both theoretical and expenmental
efforts aimed at predicting the distortions of wisible and near
infrared radiation and includes the use of advanced aerodynamic
instrumentation on a full-scale flight test to observe turbulence
at actual fight conditions Special emphasis on airframe noise
reduction 1s being placed on flap noise, since this high-lift device
i1s paramount for short field performance, and on biuff-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 1s also underway

W79-70041 506-06-23
Langley Research Center Hampton Va

TURBULENT DRAG AND NOISE REDUCTION

D M Bushnell and R E Bower 804-827-4546

{516-53-03 505-06-13 514-55-03)

Research will be done to significantly improve our ability to
predict and control the behavior of turbulent shear flows including
boundary layers, free shear layers and recirculating/vortex flows
Theoretical and expenmental research to (1) reduce turbulent
skin friction drag, {2} 'dentify sources of and mimimize airframe
noise (3) control stream disturbances in transonic/supersonic/
hypersonic tunnels, and {4) improve understanding of physics/
structure of turbulent shear flows and turbulence modehting for
computational flud dynamics will also be done Drag reduction
research investigates moving/comphant walls fixed transverse
and longitudinal surface waves and large eddy breakup devices
pnmanly for eventual CTOL transport application Airframe
aerodynamic noise effort determines acoustic charactenstics of
turbulent flows generated by components such as slats landing
gear wheel wells and flaps, and investigates noise reduction
methods for these flows and their interactions Free stream
turbulence research develops stagnation chamber treatments
laminar flow nozzles and noise shieids to improve vahdity of
wind tunnel measurements especially for data where transition
and flow separation are present Detaled expenments using
hot wires and LV/Raman systems provide data for development
and vahdation of turbulence closure models in three-dimensional
boundary layers three-dimensiona! free mixng and comer/
recirculating/vortex flows

W79-70042 505-06-31
Ames Research Center Moffett Field Calif

AIRFOIL AND WING DEVELOPMENT

L Roberts 415-365-5066
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The objective of this RTOP 1s to develop analytical, numencal
and experimental procedures to assist in the design of advanced
arrfoils and multi-element airfoils and wings A key element of
this program consists of a research project into the unsteady
aerodynamics of pitching and plunging airfoils in subsonic and
transonic flows To vahdate the prediction methods an oscillating
apparatus I1s to be used for testing 2-D wings in the Ames
11-foot transonic wind tunnel at Reynolds numbers up to
12 000,000 Research s underway on wind tunnel wall effects
in unsteady flow unsteady flow wvisualization, and unsteady fiow
field measurements, as well as conventional unsteady pressure
measurements Computer codes are under development for
predicting steady and unsteady flows about arfoil sections and
complete wings Coordinated expenmental studies will provide
data required for guidance and vernfication of the theoretical
work directed toward multi-element airfoils and wings Emphasis
will be placed on improved turbulence models for high bhft
configurations, tmproved multi-element drag analysis, and the
analysis of three-dimensional flows over finite wings with high
Iift devices

W79-70043 506-06-33
Langley Research Center, Hampton Va
AIRFOIL ANALYSIS AND DESIGN
P K Pierpont and R E Bower 804-827-4517

The Advanced Technology Airfoil Research (ATAR) Program
1s to provide analytical methods and computer codes coupled
with expenmental procedures and test facilities for the design
and development of airfoils and awrfoil systems n both steady
and nonsteady fiows and to employ these tools to design, develop
and evaluate new airfoils, wing profiles and blade sections to
extend and demonstrate the technology needed for all types of
aircraft These include both fixed- and rotary-wing awcraft and
range from large commercial passenger and cargo transports
and transonic military awcraft then down in speed through
business and recreational awrcraft, and finally down in size to
minature remotely piloted vehicles The program includes (1) the
application of both precise theoretical as well as rapid engineenng
analysis and optimal design methods to devise practical
computational aerodynamic codes which can account for most
aerodynamic phenomena (2) the development of expenmental
test facilities and techniques which can provide high-quahty
experrmental data over the entire necessary range of aerodynamic
parameters (3) the establishment and demonstration of advanced
airfoil design critena for vanous aircraft types and (4) the
application of the new airfoil technology by focusing on supplying
the needs of the user the awrcraft designer

W79-70044 506-06-41
Ames Research Center, Moffett Field Calif
AERODYNAMIC TEST METHODS AND INSTRUMENTA-
TION
L Roberts 415-965-5066

The general objective of this research 1s to develop by FY-81,
the technology for increased ground-based aerodynamic expen-
mental research capability required to improve prediction of
performance and flight charactenstics of conceptual or new aircraft
designs and the expioration of advanced aerodynamic concepts
Tunnel wall constraints flow quality and means for simulating
higher Reynoids number flows will be investigated analyhically
and expenmentally to improve the quality of test results To
improve the state of the art in nonintrusive measurement capabulity,
advanced laser velocimetnc and holographic mstrumentation
systems will be developed to obtain fundamental fluud mechanic
measurements, such as mean velocities, turbulence intensities
and Reynolds stress components Infrared camera technology
will be explored a8s a means of locating shock waves and regions
of separation on wind tunnel models

W79-700456 506-06-43
Langley Research Center, Hampton, Va
TRANSONIC TEST TECHNIQUES AND INSTRUMENTA-
TION y
E C Polhamus 804-827-3711
(505-06-42 505-06-43) i

The techmcal objective 1s to provide the technology for

improved wind-tunnel test capability for expenmental prediction
of performance and flight charactenstics of conceptual or new
arrcraft designs and basic aerodynamic research in the cntical
high subsonic and transonic speed regimes In-house contract
and grant research both analytical and expenmental will be
utilized to (1)} advance cryogenic wind-tunne! technology in the
areas of test techniques operating envelopes and operating
techniques to assure efficient and maximum utilization of the
umique research capabdities (2) provide the techniques for a
quantitative 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 i
the size range from 03 to 10 meter for support interference
free testing including high angle of attack dynamics (4) perform
research required to assess and improve the flow quality in
transonic wind tunnels and perform design analysis to assure
sound design of cryogenic tunnels (5) develop design cntena
for models to be tested under high pressure and cryogenic
conditions and (6) develop instrumentation and measuring
techniques for 8 wide range of aerodynamic testing requirements

W79-70048 605-08-44
Hugh L Dryden Flight Research Center, Edwards Calf
FLIGHT RESEARCH INSTRUMENTATION DEVELOPMENT
K C Sanderson 805-258-3311

The objective of this program will be to investigate and
develop new methods of acquinng improved flight research data
The lack of these improved data will senously impact the quahty
of future flight research programs Initial efforts will include an
Advanced Wing and Body Distortion Sensing System an
Integrated Sensor System a Minature Multi-Channel Pressure
Sensor System a Simultaneous Samphng System, a Small
Precision Pressure Sensor, 8 High Accuracy Flow Meter a Digital
Dynamic Data acquisiion System, a High Temperature Strain
Sensing System, a Precision High Temperature Pressure Sensor,
and a Zero Base Data System An on-going mntercenter
development with Dryden Flight Research Center serving as lead
Center will be conducted to achieve the objective of this project

W79-70047 605-06-51
Ames Research Center Moffett Field Calf

AERODYNAMIC THEORY/EXPERIMENTAL INTEGRATION
R H Petersen 415-965-5859

(505-06-21, 505-06-61)

The objective of this research 1s to expand the aerodynamic
technology base and provide a basic understanding of the
aerodynamic flow fields about complete wing-body-tai configura-
tions as well as individual components through the useful
angle-of-attack range and from subsonic through supersonic Mach
numbers This s being accomplished in two ways (1} the
development of new theoretical methods and (2) the integration
of theory and expenment to yield 8 more complete understanding
of the aerodynamic phenomena The pnmary theoretical methods
under development include 8 transonic wing-body-tail code using
the full potential equations and an advanced linear panel code
applicable to both subsomic and supersoric flow In addition,
methods will be developed to combine varnous calculation
techmques to predict more complex flows such as jet-induced
effects or to numencally optimize aircraft components The
mtegration of theory and expenment includes the development
of techmques to rapvdly compare calculated and measured results
and to integrate theoretical and expenmental procedures to provide
a mote complete defimtion of the serodynamic charactenstics

W79-70048 505-08-63
Ltangley Research Center Hampton, Va
WING/BODY AERODYNAMICS
E C Polhamus and R E Bower 804-827-3711

The technica! objective 1s to increase the aerodynamic
technology base for the design of wings wing/bodies and
generalized aircraft configurations through the generation and
application of an expanded expenmental data base and the
development and evaluation of improved theoretical and empincal
design and analysis methods The expansion of the expenmental
data base will be accomphshed through parametrnic wind tunnel
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tests guided by theoretical analysis, with emphasis on favorable
interference of muluple hfting surfaces nteracting vortex flows
and vortex hft optimization supercritical flow investigation of
swept forward wings and application of vanable geometry
concepts The two dimensional body crossflow data base wilil
be expanded by extension to full scale Reynolds number and
igh Mach number Included will be the development of improved
analysis methods for either attached flow or vortex flow concepts
Methods of predicting the complete surface aerodynamic load
distnibution with emphasis on the cntical aerodynamic and
structural design conditions involving edge separation induced
vortex flows will be developed

W79-70049 505-06-54
Hugh L. Dryden Flight Research Center Edwards, Calif
AERONAUTICS FUGHT EXPERIMENTS
T G Ayers 805-258-3311

The objective of this RTOP 1s to provide a continuing research
and development effort into the problems associated with the
fundamenta! understanding of fiud and flight mechanics with
special emphasis on the relationship to large scale vehicles
operating in a real-world environment free of interference effects
These efforts include experimental aerodynamic studies to improve
our ability to predict the efficiency of vehicles moving through
the atmosphere and to define the effects of Reynolds number
surface condition, excrescences and local and freestream flow
conditions on hfting surfaces and complete configurations Also
included will be investigations in support of or verfication of
wind tunnel studies Experimental research pertaining to fammnar
and turbulent boundary layer phenomena and on the separation
characternistics of turbulent flow over afterbodies will also be
conducted as will analytical studies appropnate to support the
flud mechanics disciplines

W79-70050 505-08-81
Ames Research Center Moffett Field Calif

FUGHT DYNAMICS

G N Malcolm and Richard H Petersen 415-965-6266
(505-06-51)

The objective 1s to provide a basic understanding of the
aerodynamic and flight dynamic charactenstics of highly maneuver-
able aircraft through the development and utihization of improved
wind tunnel measurement techniques tncluding both static and
dynamic methods Ultimately, through application of improved
methods of testing and application of the test resuits, including
better simulations resulting from improved aerodynamic mathe-
matical models new critena can be estabhshed for designing
vehicles capable of performing controlled maneuvers over an
expanded angle-of-attack envelope Investigations are in progress
to evaluate vanous expenmental methods for determining dynamic
charactenstics of aircraft and experimental capabilities are
being upgraded for testing at high angles of attack and high
Reynolds numbers, both for static and dynamic characternstics
Dynamic apparatus are being investigated or constructed to
evaluate aerodynamic coefficients which are pertinent to all phases
of high maneuver flight from controlled motions to fully developed
spins Basic flud mechanics investigations are In progress to
provide fundamental understanding of fuselage aerodynamics at
high angles of attack

W79-70061 606-06-83
Langley Research Center, Hampton, Va
ADVANCED FLIGHT DYNAMICS RESEARCH
R E Bower and J R Chambers 804-827-3285

The broad objective I1s to develop 8 better understanding of
basic phenomena, improved analytical and expenmental tech-
niques, and new concepts related 1o dynamic and handling qualities
charactenstics of awrcraft in all fight regumes Specifically, the
effort 1s directed at (1) analytical techniques, for extracting stability
and control parameters from fught tests (2) theoretical and
expernmental studies to determine stall/spin behavior, for
establishing fundamental aerodynamic phenomena and for
achieving spin resistance (3) approaches for analysts of handling
qualities and for achieving specified aircraft response The
approach includes static and dynamic wind tunnel force tests,
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dynamic model fhight tests pioted simulator studies and
theoretical analyses

W79-70062 506-06-64
Hugh L Oryden Flight Research Center Edwards Calf
AIRCRAFT HANDLING QUALITIES
€ E Kordes 805-258-3311

The overall objective of this effort 1s to develop a better
understanding of the basic phenomena improved analytical and
expenmental techniques and new concepts related to dynamic
and handling quality charactenstics of aircraft in all fight regimes
Studies will be conducted to develop analytical techniques for
determining stability and control derivatives from fight data and
to develop new techniques for evaluating handling qualities and
for achieving desired aircraft responses Analytical studies,
computer algonthm development and programming and fhght
tests will be performed both in-house and under contract and
grants to meet these objectives Improved techniques for
estimating the unknown parameters of the math model and for
smproving the identfiability of the systems will be studied on
fight test data The stochastic contsol based on the estimates
will then be tested in fight to assess the improvement of the
system Also the range of command responses of augmented
vehicles that optimizes pilot-vehicie performance for a specific
rmission or task within a misston will be investigated Emphasis
will be on critena for command responses that are meaningful
to system designers

W79-70063 506-07-11
Ames Research Center Moffett Field, Calif

DIGITAL OPERATIONS ROTORCRAFT AND V/STOL

H Erzberger and B Y Creer 415-965-5450

(513-54-11 516-58-01)

The objective of this research is to apply and when necessary
extend modern guidance and navigation theory to optimize
rotorcraft, VIOL and STOL aicraft operations within thew
respective air traffic control environments Research toward this
objective involves two related tasks The first is to develop
methodology and onboard computer algonthms for efficiently
synthesizing time-constrained or 4D trajectones that mimimize
fuel use, direct operating costs, and noise In order to fly the
arrcraft accurately along these trajectones techmques from optimal
control and estimation theory will be apphed to synthesize
automatic control laws that correct guidance errors due to errors
n modeling nawvigation and knowledge of wind and tempera-
ture profiles The various elements of the design will be
implemented on an available expennmental avionics system and
evaluated in piloted simulations and flight tests of representative
rotorcraft, VTIOL, and STOL vehicles The purpose of the second
task i1s to investigate, jointly with the FAA, ATC concepts for
effectively integrating the rotorcraft VTOL, and STOL aircraft in
the vanous ATC environments where these vehicles are operated
The goals are to minimize the impact of ATC on the operating
costs of these vehicles and to avoid undesirable interactions
between CTOL and rotorcraft traffic Concepts to be investigated
in this task include time controlled (4D) guidance and cockpst
display of traffic information (CDTI) The Ames Air Traffic
Control Stmulation Facility, along with several piloted simulators
will be used to evaluate such concepts

W79-70054 505-07-13
Langley Research Center, Hampton Va

DIGITAL OPERATIONS GENERIC

J E Suttand H J E Red Jr 804-827-3745

(512-52-02)

Development of advanced systems such as NAVSTAR/GPS,
coupled with the rapid advances in electronics and R F technology
can have tremendous impact on future aircraft and ATC operations
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 expenments to develop the data base required
for future aircraft and ATC system planning The technology will
also be developed for special applications such as multi-purpose
radars for weather and turbulence detection and weather
penetrating mapping functions Studies will be performed to define
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user-class requirements for GPS equipmemt. and to develop
low-cost technology for tmplementation of L-band spread-
spectrum user equipment Expenments will be performed to
validate user-class capabiities and to develop dual-fail-
operational redundancy techniques which will be required in future
systems Digital data link technology will be extended to use
with the GPS system, and combined expenments run in
conjunction with FAA

W79-700656
Wallops Station Wallops Island Va
DIGITAL OPERATIONS
Loyd C Parker 804-824-3411
The objective 1s to demonstrate systems feasibility of
uthzing advanced low cost digital systems technology to provide
(1) automatic voice arrport advisory information at uncontrolied
arrports of weather conditions, active runway and existing
hazardous conditions for VFR & IFR traffic (2) automatic voice
air traffic and mid-air collision advisories to traffic at uncontrolled
airports using standard NAV-COM frequencies without transpon-
der requirements (3) a solid-state Gen Awviation crash recorder
having cnitical accident investigation parameters retained in
non-volatile storage and {4) an advanced general aviation pilot
training system for single and twin engine aircraft which provides
inflight simulation and evaluation of piloting procedures for private
commercial multiengine and instrument training {5) synthetic
voice response digital technology as means of increased ground
to ar communications capacities Approach includes studies of
systems concepts, systems definition engineenng model
development evaluation and demonstration of technology
improvements achieved

606-07-18

W79-70056

Ames Research Center Moffett Field, Calif
COCKPIT AVIONICS: AUTOMATED R/C AND V/STOL
AVIONICS

H C Lessing and G Meyer 415-965-5444

(505-07-31)

The objective of this program i1s to develop and assess
nformation/ disptay concepts for use with integrated fhght
control/avionics systems for R/V and V/STOL awcraft and
rotorcraft Display concepts will be defined developed and
assessed through in-house and contract studies to provide display
information required with ntegrated flight control/avnomcs
concepts developed under RTOP 505-07-31

506-07-21

W79-70057
Langley Research Center Hampton Va
COCKPIT AVIONICS GENERIC
J J Hatfield and J £ Stitt 804-827-3745
{505-07-33 513-52-03 512-52-03)
Development of advanced cockpit avionics technology {such
as electronic display generators and media. input/output
techniques and systems integration techmiques! coupled with
advances in fight management technology can greatly improve
the fhight deck of advanced jet transport aircraft and the cockpits
of general aviation aucraft This technology has the potental to
reduce clutter and associated workload and to improve perform-
ance safety and flexibitity while reducig avionics life-cycle cost
Work done under this RTOP will develop cockpit requirements
for future civil missions identify candidate concepts for future
cockpnt systems, develop the technology for implementation of
these concepts and perform proof-of-concept expenments using
hot bench simulator, and flight testing Technology developments
will be focused on electromic display media such as the CRT
electrolummescent, and hiquid crystal panels, on microprocessor
display generation, multifunction switching and voice processing
techmques and on subsystem/system tntegration techmques
Expenmental testing will be performed in the early phases of
the program on laboratory and engineenng models Testing will
then progress to prototypes and subsystems testing and culminate
in the testing, vahdation and demonstration of an integrated
cockpit system

506-07-23

W79-70058
Ames Research Center. Moffett Field Calif

506-07-31

10

INTEGRATED CONTROL ROTORCRAFT AND V/STOL
C T Snyder, B E Tinling andJ S White 415-965-5826
{(513-50-11)

Advanced control technology will be developed to provide
effective integration of airframe propulsion and subsystem control
functions to enhance the performance, econormic viability and
safety of future V/STOL awcraft and rotorcraft A simulation
study of the digital full fight envelope autopilot (FFEAP) apphed
to the Augmentor Wing Jet STOL Research Aircraft will be
reported This system uses corrective closed loop control
sequences to follow and regulate air traffic control commands
Studies of integrated contro! will continue with the total automatic
fiight control system (TAFCOS) which adds to the FFEAP provision
for inputs by the pilot stabiity and control augmentation and
active controls This system will be first applied to helicopters
and then to all flight modes of nit rotor aircraft Integrated control
will require advanced concepts for design, integration and
venfication of complex software A program will be initiated
with the goal of transforming operational requirements into
specifications for the total avionics system and of assessing
cost/benefit/configuration trade-offs in the application of
integrated systems to short-haul arcraft Redundancy management
techniques associated with sensors computers, and actuators
will be studied University grants will be pursued to examine
questions associated with exploiting functional redundancy to
enhance the reliable operations of flight systems

W79-70069

Langley Research Center, Hampton Va
INTEGRATED CONTROL GENERIC
W E Howell 804-827-3745
(505-07-13 505-07-23)

Future avionics systems will have to work in a complex
environment and under stringent economic drivers These
competing requirements can best be met through more effective
mmtegration of the avionics system The objective of this effort i1s
to develop advanced avionics technology (internal to the aircraft)
to provide effective integration of airfframe propulsion and
subsystem control functions through theoretical developments and
the development of techniques to implement the technology
The first of these will address synthesis techniques for inte-
grated systems which allow consideration of the vanous factors
(controls guidance trajectory following, etc) which contribute
to an integrated design Based upon foreseeable concepts the
second area will emphasize methods to realistically implement
these concepts This will include system functional integration
studies and evaluation of selected hardware concepts to study
advanced fault detection and isolation techmiques in integrated
systems Extensions will be made of conventional rehabibty
technigues to include additiona! factors such as software transient
and latent faults to provide adequate reliability assessments of
these new concepts

506-07-33

W79-70060 605-07-34
Hugh L. Dryden Flight Research Center, Edwards Calif
INTEGRATED CONTROLS FUGHT RESEARCH

C R Jarvis 805-258-3311

{512-51-04)

The objective 1s to study and develop cost effective methods
for ymplementuing advanced rehable fiight control systems that
will permit greater operational capabiity and increased perform-
ance of future arcraft lnitial emphasis will be toward developing
an analytical redundancy management algonthm for sensor fault
detection using software technmiques 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 This approach will be instrumental n
integrating several sensors to be used in providing parameter
information for analytically computing data that in turn can be
used to replace actual hardware sensor outputs should they fail
in a redundant set Other efforts involve the developmnet of
concepts providing substantial improvements in reliability of digrtal
control systems such as dual-fail-operation schemes and resident
backup software to protect against genenc erfors




W79-70081

Ames Research Center, Moffett Field Calif
IN-FUGHT CAT AND WIND SHEAR DETECTION
C T Snyder and R L Kurkowski 415-965-6219
(505-08-21)

The objective of thus RTOP 1s to smprove aviation safety by
providing onboard detectors of upstream atmosphenc disturb-
ances The tasks are to investigate the potential of an onboard
infrared sensor system to provide an in-flight cockprt alert waming
of upcoming clear-ai-turbulence (CAT) encounters dunng cruise
phases of fight and of wind shear encounters during the
terminal area operations and landing approach phase of fiight
Vanous filter systems will be analyzed and calibrated in order
to optimize the sensor output for a desired alert lead-time Various
algorithms will be studied for use as signal analyzers and cockpit
alert signal dnvers Flight testing will include dedicated aircraft
testing on a NASA Learjet and piggyback’ experiment testing
onboard the NASA C-141 and CV-990 flying laboratonies The
total program s a joint study between NASA-Ames and
NOAA-Environmental Research Labs

605-08-11

W79-70082

Langley Research Center, Hampton, Va
AVIATION METEOROLOGY RESEARCH
A W Hali and R E Bower 804-827-3285
(175-10-30)

A technology base will be developed to improve the knowledge
and understanding of atmospheric processes as they affect the
design and safe and efficient operation of awcraft and aircraft
systems This will be accomplished by experimental and anatytical
programs aimed at providing an understanding of the predicabslity
and the detectability and avoidance of hazards of severe storms
to awcraft operations These hazards include wind shear,
turbulence, hightning, precipitation and icing Protection aganst
direct ightring stnkes will be studied

506-08-13

W79-70083 506-08-14
Hugh L. Dryden Fhght Research Center Edwards, Cahf
KNOWLEDGE OF HIGH ALTITUDE ATMOSPHERIC
PROCESSES
E E Kordes and L J Ehernberger 805-258-3311

The objective of this work 1s to measure and mathematically
model environmental and behavioral characternstics of the
atmosphere required for improved understanding supenor aircraft
design and more efficient operatons Data from instrumented
arcraft fight tests will be used to update models of turbulence
and provide basis for definition of atmospheric conditions in which
turbulence, temperature transients pressure altimetry problems
and excessive wind shear occur Development and acquisition
of sensors needed to measure atmosphenc phenomena are aiso
included in this effort The math modeling and analysis of
associated meteorological condition will be studied both in-house
and on contracts or grants Results of this work will be applicable
to aircraft system design and fiight test activities and flight
operations routing and scheduhing

W79-70064
Jet Propulsion Lab, Cahf Inst of Tech, Pasadena
CLEAR AIR TURBULENCE STUDIES WITH PASSIVE
MICROWAVE RADIOMETERS
B L Gary 213-354-3198

The objectives of this RTOP are contained n three phases
Phase A will be a demonstration of the concept that lapse rate
at an awcraft's altitude can be measured by performing vertical
scans of the honzon with a passive microwave radiometer
operating at approximnately 55 GHz Phase B will be a test of
the postulate that the seventy of CAT {(Clear Ar Turbulenct} 1s
related to lapse rate and that CAT i1s often associated with the
base of inversion layers Phase C will consist of fight tests of
an exssting 183 GHz microwave radiometer that measures
hne-of-sight water vapor content for the purpose of evaluating
sts usefulness for CAT encounter forecasting The Phase A
demonstration wiill consist of theoretical simulations aimed at
optimizing observing strategy and a later fight in a Learjet with
a portion of the protofight model of the SCAMS (Scanming
Microwave Spectrometer), on loan from the Nimbus program

505-08-16
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The retneval of lapse rate and lapse rate structure will be performed
using theoretically denved algonthms, and comparisons will be
made with Learjet-derved air truth Phase 8 will make use of a
demonstrated (apse rate observing and retneval capability to check
three postulates (1) That CAT never occurs where the lapse
rate 1s adiabatic (where shear cannot grow) (2) that is i1s often
assocsated with the base of nversion layers, and (3) that the
seventy of CAT 1s proportional to the stabiiity of the lapse rate
This will be done with Learjet flights in locations where CAT s
bikely to be encountered Phase C will consist of fiight test
evaluations of the usefulness of monrtonng spatial and temporal
varniations of line-of-sight water vapor content with a 183 GHz
microwave radiometer for CAT encounter forecasting The
motivation for this study 1s that currently-used IR techniques for
predicting CAT encounters respond to cirrus clouds whereas a
microwave sensor would not give cirrus-related false alarms

W79-700856
Wallops Staton, Wallops Island Va
KNOWLEDGE OF THE ATMOSPHERE -- ADVANCED
MEASUREMENT TECHNIQUES
Loyd C Parker 804-824-3411

The objectives of this RTOP are to collect analyze and mode!
severe low-altitude wind shear turbulence and storm outflow
dynamics data as they apply to the safe and efficient opera-
tions of awcraft and aircraft systems, and to identify and test
advanced sensors for automatic measurement of prevailing
visibiity, celing heights and wind shear The comprehensive
meteorological measurning systems existing at Wallops Fhght
Center will be utihzed to collect data associated with significant
meteorological phenomenon related to awcraft operating safety
Systems applicable to this research include two meteorologicat
towers {250 ft and 300 ft} instrumented with two and three
dimensional anemometers and other sensors, precision wind
profile balloons and radiosondes precision video and Doppler
radars, hdars, a fully equipped NWS observation service and
equipments and instrumented test aircraft Expenments will be
configured to provide intense coordinated measurements dunng
severe and/or sigmficant meteorological events Emphasis will
be placed on low-altitude spatial changes as related to the specific
arcraft operating problem dunng approach and departure fight
phases and n 1dentification of advanced meteorological sensor
charactenstics to meet current operational needs

506-08-18

W79-70068
Marshall Space Fiight Center Huntsville, Ala
KNOWILEDGE OF ATMOSPHERIC PROCESSES
Dennis W Camp 205-453-2087

The objectives are (1) the defimtion modeling, and simulation
of steady-state wind and turbulence environments for aircraft
accident investigation, (2) the definition and investigation of severe
environments relative to the wdentification of aircraft operating
hazards and (3) research relative to the development of
techriques procedures, and the need for new and/or 1mproved
meteorological instrumentation whereby the knowledge gained
of the natural environment can be better utiized for the safe
operation of aeronautical systems To accomphish these objectives,
the following approach wiil be used to continue (1) the
development of modets of atmosphenc boundary layer properties,
(2) the development of probabilistic models of turbulence and
the conditions which lead to turbulence. (3) performing analytical,
laboratory. and field tasks relative to the hfe cycle of fog, and
{4) the development andfor modification of meteorological
instruments as needed to meet the requirements of this approach
To accomplish the three objectives stated, the following six tasks
are to be performed (1) the correlation of (ateral and longitudinal
gusts and their effects on aeronautical systems (2) natural
environment reconstruction of aircraft operating hazard investiga-
tons, (3) defintion of free atmosphere perturbations, turbulence
studies and thunderstorm investigations, (4) fog modificaton
program (field tests laboratory efforts, and analytical studies)
(5) development of new (or improved) meteorolog:cal instrumenta-
tion needed for use refative to the safe operation of aeronautical
systems, (6) to conduct an aviation meteorology workshop, develop
a meteorological data retrieval system, and to develop an
atmosphenc turbulence field program

506-08-19
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W79-70087 506-08-21
Ames Research Center, Moffert Field Calif

AVIATION SAFETY TECHNOLOGY - OPERATIONAL
PROBLEMS AND SURVIVABIUTY

Leonard Roberts 415-965-5225

(505-01-31 510-56-01 505-08-03 505-08-01)

The objective of this RTOP 1s to improve aviation safety by
increasing the understanding of the causes of accidents, by
developing piloting techmiques for avoiding 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 Addition-
ally as part of a joint NASA/FAA program simulator investigations
will be conducted on the effectiveness of integrated head-up
displays (HUD) on reducing hazards associated with wind shear
and low wvisibility in the landing approach Test methodology
and cntenia will be developed for assessing flame propagation
and other flammability parameters in aircraft and correlating this
data both with laboratory test results and fire modeling studies
The technology base for fire-safe aircraft systems will be developed
utilizing the outputs of the R & T programs on fire-resistant
materials and fire control systems such as fire extinguishants
Laboratory and sub-scale tests will be conducted to assess the
flammabihty, smoke and other properties of state-of-the-art and
advanced cabin matenals which have a potential for increasing
the fire-hardening of aircraft Fire-resistant structural panels and
windows will be evaluated for post-crash fire protection Research
on post-accident analysis techmques 1S @ cooperative program
with the National Transportation Board Bureau of Aviation Safety
(NTSB-BAS) The general objectives are to develop improved
data processing techniques for analyzing aircraft accident
recordings

W79-70088 505-08-22
Lewis Research Center Cleveland Ohio
AIRCRAFT PROPULSION SYSTEM SAFETY TECHNOLOGY
S Weiss 216-433-4000

The objectives are to provide a broad base of safety onented
technology for identifying, defining and dealing with hazards
assocsated with aeronautical propulsion systems estabhsh cntena
for systems design and operating techniques leading to reduction
n accidents, loss of life and injunes, 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 awiation community Specific areas of current
activities include rotor burst protection general aviation engine
tolerance to substitute fuels crash fire prevention, systems safety
analyses, and aircraft ice protection

W798-70089 506-08-23
Langley Research Center. Hampton, Va

AVIATION SAFETY TECHNOLOGY

A W Hall and R E Bower 804-827-3285

(505-08-13)

A technology base will be developed which can be used to
reduce the number of awiation accident opportumities and to
mimmize the fatalities and damage resulting from accidents This
will be accomplished by programs aimed at providing a data
base for continued knowledge of the usage of vanous types of
general aviation and transport awcraft relative to therr onginal
design cntena Research on equipment and systems will be
undertaken to improve the accuracy and reliabiity of operational
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 lightning
turbulence, and wind shear

W79-70070 505-08-25
Jet Propulsion Lab. Calf Inst of Tech, Pasadena
AVIATION SAFETY TECHNOLOGY - APPLIED FLUID
MECHANICS
Paul F Massier 213-354-3549

The overall objective of this effort 1s directed toward improving
arcraft safety The studies include those aspects of safety

122

associated with (1} the reduction of fire hazard by modification
of the fuel to prevent mist formation dunng a crash {2) the
development of an enclosure fire modeling methodology for the
prediction of awrcraft fire charactenstics and the associated dynamic
response of matenals 1n an accidental fire environment (3) the
modification of existing polymenc matenals by investigating
additives fillers and compositional changes that will reduce
flammability and smoke and toxic gases durning combustion
(4} the thermochemical modeling of fire and smoke/toxic gas
evolution in acraft intenor fires including ignition delay and
burn rates and (5) the development of a new technique for
improving the fire safety of filled polymer systems with a small
departure from the cost/matenals-optimized state-of-the-art
constructions

W79-70071 506-08-27
Lyndon B8 Johnson Space Center Houston, Tex

AIRCRAFT FIRE SAFETY AND TESTING

R W Bncker 713-483-3166

(510-56-07)

The effort defined in this RTOP consists of a8 continuation
of work ongmally started in FY-75 The RTOP provides for
screening of awrcraft fuselage sections composed of newly
developed matenals testing functional size components in the
JSC 737 fuselage. procurement of manpower for fitting the
737 fuselage with instrumentation in preparation for conducting
the full-scale flammability test scheduled for CY-80 computer
support, and evaluation, analysis and dehlivery of technical data
and reports

W79-70072 505-08-28
Wallops Station Wallops island, Va
AVIATION SAFETY TECHNOLOGY - WIND SHEAR TECH-
NOLOGY
Loyd C Parker 804-824-3411

The objective 1s to determine the feasibility of utihzing existing
weather radars or other aircraft equipments to provide aircraft
ground speed information necessary for detection of hazardous
wind shear conditions dumng fiight below 1500-feet altitude
State-of-the-Art pulse sohd state CW coded CW and pulse-
Doppler radar technology will be evaluated and tested as a means
of determining aircraft ground speed wind shear profile in rain
and as a possible means of ground wind speed uplink to aircraft

W79-70073 506-08-29
Marshall Space Fhght Center Huntsville, Ala
AVIATION SAFETY TECHNOLOGY--APPLIED LASER
TECHNOLOGY
E A Weaver 205-453-1597

The objective of this RTOP s to develop electro-optic remote
sensors using lasers These sensors will be used to measure
both natural and induced atmospheric flow phenomena empha-
sizing those that are hazardous to awcraft operations both in
the terminal area and those encountered along an aitane The
objective also covers the development of laser sensors needed
for nonatmosphernc flow awiation safety problems The pnmary
objective for FY-79 will be the flight test of the Clear Air Turbulence
(CAT) Detection System in a final feasibiity demonstration test
There are four major tasks (1) Pulsed CO2 Laser Doppler Clear
Arr Turbulence Detection System development (2) CW laser
Doppler system development, (3) laser Doppler technology
development, and (4) wind shear system study and development

W79-70074 505-08-31
Ames Research Center Moffett Field, Catif
AIRCRAFT SYSTEMS OPERATIONAL SAFETY AND
EFFICIENCY IMPROVEMENT
P M Sawko 415-965-5954

The objective of this program i1s to improve aircraft safety
and efficiency through the use of advanced matenals in aircraft
tires This involves the evaluation of new tire formulations having
wear characteristics superior to state-of-the-art tires The
evaluation sample for this test compnses a sixty (60) tire set
that will compare the latest baseline tire to two expenmenta!
tire formulations This tire test will be conducted at the Langley
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Research Center to identify the relationship between runway
surface conditions and tire composstion

W79-70076
Langley Research Center Hampton, Va
AIRCRAFT LANDING SYSTEMS EFFICIENCY IMPROVE-
MENTS
J L McCanty and R R Heldenfels 804-827-2042

The specific objective 1s to examine new concepts and
techruques which offer potential for reducing both operational
complexihes and costs of awcraft landing systems with 2 view
toward use of the improved systems by large and small civil
anwcraft Awcraft operations on prepared runways under adverse
weather conditions and on certain unprepared surfaces present
-requrements. of braking and steering systems, tires and the
runway that are vital to arrcraft safety and passenger comfort
The objectives of programs covered by thus RTOP are (1) to
improve the performance of braking systems. (2) to improve the
wet traction and hfetime of pneumatic tires (3) to develop new
landing gear systems that would permit operations on unprepared
fields including water and permit continous use of pnme runways
for all-weather operations (4) to evaluate tire comenng behavior
with and without braking such that high-speed turnoffs can be
designed to increase the flow of traffic at congested airports,
and (5) to relate the character of the runway surface to awrcraft
braking and steerning performance Research to meet these
objectives will employ full-scale awcraft landing gear systems
and subsystems, and scaled pneumatic tires The landing loads
track will be the pnmary test facihty

505-08-33

W79-700768 505-09-13
Langley Research Center Hampton, Va
HUMAN RESPONSE TO NOISE
D G Stephens and R R Heldenfels 804-827-2042

The objective of this research s to define and quantify
stimulus environmental and human factors responsible for
affecting individual and community response to aircraft noise
and operations Research studies will include laboratory tests to
subjectively evaluate the properties of aircraft-generated noise
that are responsible for causing individual annoyance and field
surveys to study the broader problems of community acceptability
including psychological and sociological factors The laboratory
program s aimed at developing cniteria for evaluating the noise
from single aircraft events as well as evaluating the response to
longer term multiple aircraft exposures Subjects will experience
the recorded noise of aircraft or the synthesized noise of future
systems under simulated indoor and/or outdoor conditions
Vanous 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 applicable to the engineenng assessment of source
noise modifications and to aircraft certification procedures whereas
the multievent results will be applicable to the evaluation of
arrcraft/airport operations The commumty acceptance studies
are directed toward the development of a8 predictive model of
community acceptance which includes, in addition to the details
of each noise level, the frequency of events, the time of
day/might, and community attitudes The model will be formulated
such that it can be used to assess the noise abatement resulting
from A/C modifications A/C operations, and land use strategies
W78-70077 506-09-23
Langley Research Center, Hampton Va
AIRCRAFT INTERIOR NOISE REDUCTION
D G Stephens and R R Heldenfels 804-827-2042

The objective of this research 1s to provide design guidelines
for reduction of awcraft intenor noise by attenuation of noise
and vibration transmitted via air and structural paths The design
critena are to be based on consideration of human response
intenior noise research will concentrate on improved noise
control for aircraft including STOL helicopter. general aviation
and turboprop aircraft where levels are particulady high The
technology base will include results from studies being conducted
with STOL (AMST) vehicles, helicopters, and general aviation
aircraft to identify noise source/path relationships The develop-
ment of structural noise transmussion prediction methods s
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fundamental to this program and inciudes the defintion of the
near field noise inputs in terms of spatial distnbution, frequency
content and correlations the response of structural panels
individually and in combination, and the coupling of the structural
modes with the intenor cavity modes over a range of forward
speed, curvature, and pressunzation The results will be included
In a prediction program capable of minimizing the intenor noise
within the practical constraints of cost. weight and operations
Finally, acceptable levels {(critersa) of intenor noise will be
established for the safety and comfort of crew and passengers
Safety considerations will include speech inteliigibility and audrtory
effects whereas the comfort studies will emphasize passenger
acceptabiity and speech interference

W79-70078

Ames Research Center Moffett Field, Calif
FUGHT MANAGEMENT SYSTEMS

H P Klein LauberJ K and Wempe T E 415-965-5094
{515-51-11, 505-08-21)

This program wiil investigate fight management and
crew/ system interaction mechanmsms and requirements for current
and advanced aircraft Specific objectives are to develop
{1) procedures for the measurement and assessment of aircrew
performance for current and future systems under vaned conditions
of automation, ground authonty traffic complexity and enwiron-
mental conditions, {2) new technology and methodology for
traiming and {3) pnnciples of optimal crew utilization The research
witl include exploration of {1) new technology for improved cusrent
and future man-system information interfaces such as navigation
charts operating manuals, warning and status annunciator
systems, pilot input systems head-up displays, and panel displays
and (2) the fundamental charactenstics of human cognitive and
decision-making behawvior and thewr relationships to pilot perform-
ance To accomplish these objectives, manned full-mission and
part-task simulations will be conducted to evaluate performance
and workload measurement methodology and aircrew perception
and decision-making functions in a vanety of tasks and mission
scenarnos These in-house studies in conjunction with those
supported by urnuversity grants, will be used to develop pnnciples
of optimal crew utiization and to evalua.e traimng effective-
ness Collaborative 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

606-09-31

W79-70079

Langley Research Center Hampton, Va
FUGHT MANAGEMENT

M C Kurbjun and J E Sttt 804-827-3745
{513-52-03)

The objectives of this effort are to define crew responsibilities
and nteractions flight procedures and control and display
requirements for the future civil air transportation system of the
1980-1990's These tasks will be accomphlished by taking the
following approach (1) continue to develop tools and techniques
that will define the crew responsibiities and interactions and
measure theirr workload, (2} apply these tools and techmques to
assess cutrent and contemplated flight sy . and {3) develop
analytcal techmques that will assess advanced system require-
ments and human operation and define cockpit displays and
controls needed for & factory fight n ment Syst
This concerted effort should result i improving the safety and
efficiency of advanced transport systems and will require research
in hardware software and human elements to systematically
carry out the program objectives

506-08-33

W79-70080

Ames Research Center Moffett Field, Calif
SIMULATION TECHNOLOGY FOR AERONAUTICS

L Roberts W B Ceveland. H P Klem and D C Nagel
415-965-5094

(505-09-31, 515-51-11)

The general objective of this research and development activity
is to provide a scientific and techmical base that can be used as
a8 resource to develop valid reliable and economical simuiators
for aeronautical research development and crew training General

506-09-41
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objectives are (1) to develop advanced hardware and software
concepts for igh fidelity simutation of vision and motion systems
(2) to evaluate existing and prototype simulator systems using
comprehensive assessment techniques (3) to develop task related
fidelity cntena for simulators based on a detailed analysis of
human operator requirements and engineenng principles and (4)
to develop computer systems appropriate for simulation of
advanced aircraft These objectives will be accomplished by (1)
continuing study of advanced perception and performance with
an emphasis on developing task related fidebty cntena and
associated fidelity measurement techniques (2) evaluating existing
simulators using both traditional assessment methods and new
methods developed 1n (1) above {3) continuing development of
new visual scene technology with an emphasis on reduced
visibility scenes and (4) studying improved simulation computing
techniques and hardware system concepts

W79-70081
Langley Research Center Hampton Va
APPLICATION OF FLUIGHT SIMULATION TECHNOLOGY
R L Bowles 804-827-3304

The objective of this RTOP 1s to apply simulanon technology
to existing flight simulators to support Langleys research
programs This RTOP will cover both in-house and contractual
stuches which address current constrants i1n Langley simulator
equipment n the formulation and vahdation of simulation math
models and in the hinkage of the hardware/software systems
to provide n the closed-loop prlor/ stmulator environment effective
simulations Prnncipal tasks for FY 1979 include studies of
simulation requirements for directional control on runways
evaluation of kinesthetic cues for DMS and VMS development
of improved real-time simulation computing techmiques for the
Reat-Time Simulation System, extension of and vahdation of the
man-machine systems model for analysis of fight simulator
engineenng requirements and development and application of
improved interactive performance assessment techniques A new
start in FY 1979 will be the development and analysis of
large-scale mission oriented terminal area simulation techniques
Results of this effort will be documented in NASA technical
papers and contractor reports and will be appled to simulations
of interest to Langley Research Center

505-09-43

W79-70082

Langley Research Center Hampton Va
GENERAL AVIATION - SINGLE PILOT IFR SYSTEMS

J D Shaughnessy and J E Sttt 804-827-3917

(612-52-01 512-52-03)

This effort will provide the background research and develop
the technology required to improve the safety and utility of
single-pilot general aviation {GA) awrcraft operating under
instrument flight rules (IFR) The specific objectives of this research
are to (1) define and charactenze the pilot environment,
psychological state workioad and required actions, and the
interrelationship between these factors, (2) evaluate advanced
navigation and fight control systems concepts for GA aircraft in
order to advance the performance and capabiity of the GA
awcraft/pilot system, {3) evaluate new aw traffic control (ATC)
concepts (working with the FAA) and determine optimal usage
of the evolving ATC system to significantly aid the single-pilot
operating under IFR in the national ATC airspace The approach
to this research will be to (1) determine the cntical problem
areas by analyzing past years of NTSB single-pilot IFR accident
data the FAA/NASA Awiation Safety Reporung Program data
and by simulation and flight research (2) apply the disciphines
of aircraft dynamics and aerodynamics avionics and automatic
control and human factors to alleviate the problems and (3)
use simulation and fiight research tools to verify and demonstrate
the technological and system improvements

506-09-63

W79-70083 506-10-11
Ames Research Center, Moffett Field, Calif
GENERAL AVIATION AERODYNAMIC PERFORMANCE
TECHNOLOGY
L Roberts and S Anderson 415-965-5066
{505-06-51)

The objectives of this program are to prowide an advanced
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technology base for the design of future awcraft that are safer
more productive, and clearly superior to foreign competition
including the development of advanced techniques and design
data to /mprove aerodynamic performance stability and controf
and handling qualities The approach 1s to use analytical predicted
methods and analyze wind-tunnel and flight tests of optimized
atrfolls and wings to develop techriques for reducing aerodynamic
drag associated with engine-cooling to develop techniques for
improving stall/spin charactenstics to obtain a data base with
which mission-related stability, control and handiing qualities
crntena may be established and to optimize procedures for
tmproving 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 Tunnel
This will assure the user that scale effects have been thoroughly
investigated and that proper generalization can be made to new
designs

W79-70084 605-10-13
Langley Research Center Hampton Va
GENERAL AVIATION AIRCRAFT AERODYNAMICS AND
FLIGHT DYNAMICS
A W Hall and R E Bower 804-827-3274

An advanced technology base will be developed to permit
the design of general aviation aircraft that are safer more
productive and clearly supenor to foreign competition This
technology includes aerodynamic and propulsive performance
stabiity and control and handling quaiitites The work will be
accomplished by computer analysis and techniques simulator
studies and wind-tunnel and flight tests of models and full-scale
arcraft The work will involve tests and analysis for interference
and design optimization drag reduction engine cooling drag
improved airfoll design capability mission related stability control
and handbing qualities cnitena 1mproved stall/ spin characternstics
propeller/nacelle or fuselage integranon and airplane response
to turbulence

W79-70085 6505-10-14
Hugh L. Dryden Flight Research Center Edwards Calif
GENERAL AVIATION MANEUVERABILITY, SAFETY AND
PERFORMANCE IMPROVEMENTS
S W Gee 805-258-3311

Expennments and studies are being conducted to identify
and demonstrate optimum levels of performance stability and
control and handling quatites for general aviation that can be
achieved through the apphcation of advanced technology Studies
are being conducted of the free-wing concept showing improve-
ments over conventional designs in nde quahty performance
maneuverability, and safety Two director display concepts capable
of prowiding curved approaches to landing are planned to be
fiight evaluated The improved tracking performance and reduced
pilot workload s expected to improve the safety of flight
operations

W79-70086 6506-10-18
Wallops Station, Wallops Island Va
GENERAL AVIATION AIR TRAFFIC FLOW DYNAMICS
W Edward Meison, Jr 804-824-3411

The objectives of this RTOP are to collect and analyze general
awviation piloting procedures and awrcraft fight dynamics data to
provide insight to future ight aircraft which are designed to be
safer and In keeping with pilot operating procedures Various
data collection techniques are utilized to obtain data on aircraft
flight dynamics and piloting procedures in the operating environ-
ment These include single and multiple radar tracks in various
environments pilot questionnaires, photographic data and other
techniques Data are analyzed integrated into simulation models
and simulations conducted to assess vanous design or operating
alternatives Current applications of this technology include
operating stall-spin margins mud-air coilision parameters cockpit
vision envelope restrnictions automatic awr traffic monitoning and
control systems, and community noise exposure

W79-70087 606-10-21
Ames Research Center Moffett Field, Calf
ROTORCRAFT AERODYNAMIC PERFORMANCE, DYNAM-

O et ey . T

I

~x mamee s




ICS, AND HANDLING QUALITIES

L Raberts W Johnson L Prestey and B Tinling 415-965-
5066

(505-02-21 505-02-22 518-51-01)

This RTOP covers research on all aspects of rotor aeromechan-
ics (aerodynamics dynamic loads and stability performance and
noise charactenstics) and rotorcraft fight dynamics Flight
dynamics research will be conducted to provide handhing qualities
and design crniteria which permit cost effective design decisions
to be made for helicopters for specific missions The research
will be conducted through analysis including math model
improvement and development of advanced techniques of control
system implementation ground bases piloted simulation and flight
research with the UH-1H (with V/STOLAND) CH-47 XV-15
and CH-53 awcraft The understanding and predictive capability
of the aerodynamic and dynamic phenomena of advanced
rotorcraft witl be improved by conducting analytical small scale
and full scale expermental investigations of helicopter performance
and noise rotar aerodynamics and wake charactenstics drag
and aerodynamic interference and rotor loads vibration and
vibration reduction systems Specific advanced rotor configurations
wilf be tested in the full-scale wind tunnei Theoretical and
expenmental research will be conducted to develop techniques
to design optimum airfoils for rotary wing applications and to
predict therr dynamic performance particularly at migh subsonic
and transonic speeds The benefits of optimum airfoil sections
upon complete rotor performance will be studied, and methods
for predicting optimum tip shapes will be developed

W79-70088 506-10-23
Langley Research Center, Hampton Va
ADVANCED ROTORCRAFT AEROELASTICITY AND
ACOUSTICS
W H Reed Ill and R R Heldenfels 804-827-2265
Analytical and experimental studies will be made to identify
factors contnbuting to the aerodynamic acoustic, and aeroelastic
charactenstics of rotors University grants and contracted studies
will be continued to define wake geometry and analytical
procedures for predicting unsteady airloads aerodynamic
interference structural response and acoustic signatures in-house
expernimental studies will be continued to better define possible
vibratory load reductions with higher harmonic control and to
define unsteady local-flow parameters significant in the predic-
tion of rotor blade unsteady ar loads Analytical, wind tunnel
and fight investigations will be made to deternmine performance
flow interference and acoustic charactenstics of current and
advanced rotorcraft configurations These efforts will, in general
be carned out jointly with the Structures Laboratory U S Army
Research and Technology Laboratones

W79-70089 505-10-51
Ames Research Center, Moffett Field Calf

HYBRID ROTOR/AIRSHIP FLIGHT CONTROLS AND
AERODYNAMIC PERFORMANCE

M D Ardema 415-965-5888

{(505-10-21, 791-49-30)

The objective of this RTOP is to provide aerodynamics flight
dynamics and control systems technology development for
promising modern airship concepts Emphasis will be on the
fight dynamics simulation of an airship concept employing
substantial amounts of rotor lift and designed for transporting
heavy payloads over short ranges The program is currently
concentrating on areas known to have the greatest uncertainties
modeling and control of interconnected rotors and aerodynamic
interactions of rotors and envelopes Later efforts will concen-
trate on gust and turbulence modeling effects of structural
fiexibility, and control law development The work to be done
includes analytical studies, computer simulation and wind tunnel
testing Because of mulitary interest in the heavy-lift/short-haul
airship concept close coordination will be maintained with the
Airship Project Office at Nava! Air Development Center and nt 1s
anticipated that some of the technology development for this
concept will be jointly supported by NASA and the Navy

W79-70090 505-11-11
Ames Research Center, Moffett Field Calif

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

OBUQUE WING AERODYNAMICS
Richard H Petersen and Ronald C Srmith 415-965-6133
(505-06-51)

The pnmary objective of this research wifl be to support
the aerodynamic design of the low-cost oblique wing demonstrator
(AD-1) proposed by the Dryden Flight Research Center This
support shall include analytical wind tunnel and simulation studies
to define the aerodynamic configuration with a specific emphasis
on identifying the wing geometry and its aeroelastic characteristics

W79-70091 506-11-13
Langley Research Center Hampton Va

MEDIUM AND LONG-HAUL CRUISE AIRCRAFT AERODY-
NAMICS AND FLIGHT DYNAMICS

R T Whitcomb 804-827-2252

(516-53-03)

The objective of this research 1s to develop practical means
for 1mproving the aerodynamic performance of hligh subsomsc
and supersonic cruise aircraft Innovative configurations with
improved cruise efficiency will be investigated analytically and
experimentally For the most promising of the proposed new
configurations both theory and wind tunnel tests will be used
to assure that the performance buffet loads stabiity and
controllability are acceptable over their entire fight envelopes
Further theory and expenments will be used to investigate
advanced high lift systems for landing and takeoff and means
for increasing the off-design performance of configurations with
high cruise efficiency Work will be conducted in-house and by
contracts and grants

W79-70092 505-11-21
Ames Research Center Moffett Field Calf

HIGH PERFORMANCE AIRCRAFT AIRFRAME-
PROPULSION INTEGRATION

Daniel P Bencze 415-965-5879

(605-10-31)

The objective of this RTOP 1s to investigate airframe/
propulsion system integration for advanced combat aircraft
Conceptual designs of such aircraft have incorporated a number
of new features that potentially impact the integration of the
airframe and propulsion system Among these include the use
of canards and strakes in close proximity to or even in front of
the inlet This especially 1s true in the case of top mounted
inlets which are presently being considered by industry With
the demanding maneuvernng requirements associated with these
vehicles there will be a significant interaction between these
components leading to potentially severe integration problems
To investigate these interactions analytical techniques presently
being developed to analyze canard/wing fiow fieids will be
extended to handle the canard/strake/inlet problem Further-
more, one of the availlable VSTOL fighter configurations presently
scheduled for wind tunnel testing will be selected and appropnately
modified to nvestigate the canard/strake/inlet interactions in
more detall Compansons will be made between the analytical
and expenmental results

W79-70093 506-11-22
Lewis Research Center, Cleveland, Ohio
NONAXISYMMETRIC NOZZLE AERODYNAMICS
Ross G Willoh 216-433-4000

The objective of this program s to estabhish through
analytical studies, system design efforts and full-scale test
programs the technology base required for the application of
unique configurations to future combat aircraft Current activities
are specifically directed toward providing the technology required
for the design of nonaxisymmetnc exhaust nozzles for turbine
engines The high maneuverability requirements anticipated in
future awrcraft designs lead to the application of non-
axisymmetric nozzles capable of thrust vectoring and reversing
Expernimental and analytical efforts will be undertaken to improve
the technology avalable for the design of non axisymmetric
exhaust systems Pnncipal areas of concern will include coohing
heat transfer structural design, weight and internal aerodynam-
1cs The objectives will be accomplished through contract studies,
nozzie design fabrication and altitude testing Particular emphasis
will be placed on solutions to the complex cooling structural
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and nternal aerodynamic problems associated with non-
axisymmetnc nozzies Close coordination will be mamntamed with
tangely Research Center and the Awr Force to assure that work
in the propulsion area appropnately supports Air Force requrre-
ments and the aerodynamic work at Langley

W79-70094 505-11-23
Langley Research Center Hampton Va
COMBAT VEHICLE AND MISSILE AERODYNAMICS AND
FLIGHT DYNAMICS
C M Jackson and RE Bower 804-827-3285

The technical objective of this work ts to develop the
aerodynamic technology base for the design of future miitary
aircraft and missile concepts Analytical and expenimental studies
will be made to develop arcraft design rationale and evaluate
advanced aerodynamic concepts such as supercntical aerodynam-
iIcs wing warp, maneuver devices thrust-induced hft, nonaxisym-
metric ‘nozzies and component mterference Similar studies will
be made to expand the aerodynamic technology base for mussle
systems including conventional cruciform stabiity and control
concepts air-breathing propulsion integration and monoplanar
concepts Studies will also be made to provide a technology
base for evaluation of missile carriage and separation aerodynam-
cs

W79-700956 505-11-24
Hugh L Dryden Fhght Research Center, Edwards Calf
HIGH SPEED AIRCRAFT AERODYNAMICS
T G Ayers 805-258-3311

The broad objectives of this RTOP are to (1) develop an
integrated digital engine inlet flight control facility with the F-15
airplane, {2) conduct flight research for the SCR program with
the YF-12 awplane, {3) provide 3 sound technology base for the
application of new and innovative nonaxisymmetncal nozzle
designs to future aircraft, and (4) continue the development of
new methods and techniques for investigating flud flows and
for evaluating the performance of fight test vehicles

W79-70096 506-11-33
Langley Research Center Hampton Va
HYPERSONIC AIRCRAFT AERODYNAMICS AND FLIGHT
DYNAMICS
F S Kirkham and R E Bower 804-827-3285

The pnimary objective of this effort is to provide an aerodynam-
ics technology base for future arrbreathing hypersonic aircraft
through theoretical analysis and expenmental investigations of
configuration aerodynamics, stabiity and control aerodynamic
heating, and propulsion system integration Areas to be empha-
sized are those which hold the highest potential for future payoffs
such as denving benefits in vehicie performance from mutual
interactions of the aircraft and its propulsion system and the
development of configurations which mimimize areas of interfer-
ence heating Many aspects of this program such as the advanced
analysis and design techmiques are generally applicable to
supersonic awrcraft and future space transportation systems as
well as to hypersonic vehicles The approach to be used will
emphasize the development and application of advanced analytical
and experimental methods which are capable of addressing
complex flow phenomena such as the propuision system exhaust
Analysis methods will include such effects as viscous flows, inlet
spillage, embedded shocks and finite rate chemistry Expenmental
methods will include provisions for making force measurements
in conventional wind tunnels of models with simulated 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 guide
future technology development

W79-70097 506-11-41
Ames Research Center Moffett Field Cabf
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
L. Roberts andJ W Davis 415-965-5848

Technical assistance. consultive services and support, through
the use of NASA faciliies will be provided to outside agencies
and the awcraft industry Principal assistance s to the Oepantment
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of Defense (DOD) for awcraft and missile systems development
programs Additionally joint activities will be conducted with
other government agencies and industry on a fee or reimburs-
able basis Areas of support include research activities to aid «n
assuring satisfactory aerodynamic and handling qualities of piloted
aircraft in routine operational fight and in advanced weapon
delivery tasks and in assunng satisfactory flight path and attitude
control of these aircraft in given automatic flight modes such as
radar-gwided approaches and landings on an aircraft carner Also
included are efforts to define and develop techniques for
improvement on marginal or unsatisfactory charactenstics of new
awplane designs Wind tunnels flight simulators and central
computer facilities (360 7600) together with applications of
advanced contro! theory will be employed as required Specific
systems for which support 1s planned during FY 1979 include
Type 8 VIOL AV-8 XFV-12A F-18 B-52 Advanced Fighter
Technology Integration Program (AFTI), Submersible Bodies
Submanne Saill Development A-10 Boeing 7N7 Aircraft Program
SRAM-L X-WING and Advanced Missiles

W79-70038 6505-11-42
Lewis Research Center Cleveland, Ohio
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
D N Bowditch 216-433-4000

The objective 1s to support requests from the Department
of Defense, Department of Transportation and other federal
agencies outside of NASA for aerodynamic testing in the facilities
of the Lewis Research Center Facilities typically used under
this RTOP include 10x10 SWT 8x6 SWT 9x15 WT 1cing
tunnel and PSL

W79-70099 506-11-43
Langley Research Center Hampton Va
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
W P Henderson and R € Bower 804-827-2676

The broad objective 1s to provide technical assistance and
consultative services to outside agencies and the aircraft industry
programs which involve specific requests for NASA support The
pnncipal assistance 15 to the Department of Defense for awrcraft
and missile development programs Current activity 1s focused
in the areas of stall/spm aerodynamic charactenistics at subsonic
transonic, and supersonic speeds flutter and aeroelasticity
structures fanding loads and simulation The approach will involve
tests in applicable Langley facilities consistent with the avaiability
of test time and the utidization need for the particular facilities
requested Analysis of test results will be performed and selected
results will be documented Consultation wiil include participation
in pretest conferences techrucal evaiuation boards, and techncal
coordination committees

W79-70100 505-11-44
Hugh L Dryden Fhght Research Center Edwards Calf
INTERAGENCY ASSISTANCE AND TESTING
G P layton 805-258-3311

The objective 1s to provide technical assistance, consuitative
services and suppon through use of NASA facihties to outside
agenctes The pnncipal assistance is to the Department of Defense
for aircraft related research and development programs through
therr requests to NASA Joint activities with other agencies are
also conducted when requested DFRC will fiy the Mimi-Sniffer
vehicle in support of the Army and assist them in defining vehicle
requirements for possible Army Mini-RPV mussions The LaRC
developed aileron-rudder-interconnect for the F-14 awcraft will
be flight tested by DFRC jointly with the Navy and LaRC DFRC
will provide technical assistance to the Navy in performance
and flying quahties evaluations of the F-18 awrcraft DFRC will
operate an F-111 awcraft in support of the USAF AFTI-111
program as well as participate in USAF AFTI design reviews
data system developmemt and defimtion of flight test plans

W79-70101 506-11-54
Hugh L. Dryden Flhight Research Center, Edwards Calf
REMOTELY PILOTED RESEARCH AIRCRAFT TECHNOL-
OoGY
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W H Andrews 805-258-3311
{505-02-24 723-01-04)

This RTOP covers effort in two areas the AD-1 Oblique
Wing Research Vehicie and the RPRV/RAV Facility Development
program The AD-1 manned low-speed jet Oblique Wing research
airplane i1s under construction The subsequent flight-test
objectives have been selected to provide & data base and level
of fight expenence for planning a more comprehensive transonic
evaluation of the configuration concept The RPRV Facility
Development effort covers the continuing remotely piloted vehicle
faciity development to improve the capability of flight testing
supersonic and highly maneuverable vehicles of the future This
facibity will be used to test vehicles such as HIMAT the Spin
research vehicle the modified Firebee Il designated as Drones
for Aerodynamic and Structural Testing (DAST { and Il}, etc
The Remotely Augmented Vehicle {RAV]) facility development
will continue to cover conceptual investigations of severat
candidate interfaces simpiex ground computers and muft-
channel awborne Fly-by-Wire control systems This effort will
include pilot-in-the-loop control and failure modes and error
analysis for those systems

W79-70102 505-11-64
Hugh L. Dryden Flight Research Center Edwards Calif
AIRCRAFT OPERATIONAL SUPPORT
R S Waite 805-258-3311

Equipment, mamntenance and operation are provided for (1)
support aircraft including F-104N, F-104G T38, Aero Commander
C-47 and Bel! Helicopter and {2) service aircraft including B-52
PA-30, and JetStar Major effort and coordination of activities
are provided by in-house resources with augmentation by
supporting contractors (engine maintenance AGE maintenance
inventory management) and reimbursable miiitary elements (fuel,
parts spectal functions) This effort supports research flight
programs providing adequate proficiency of pilots, chase aircraft
R/D support in terms of research nvestigations, and general
operational support

W79-70103

Ames Research Center, Moffett Field Cahf
MATHEMATICAL AND NUMERICAL ANALYSIS
H Lomax 415-965-5124

{505-06-11)

The objective 1s to develop new mathematical methods and
models for computer simulation of fluid flows Vanous numencal
techniques for the solution of the complete goverrsng partial
differential equations of fluid dynamics with attendant boundary
and mtial conditions will be analyzed, tested, and evaiuated for
reliability, accuracy, and efficiency Splitting of the finite-difference
operators, implicit algonthms and direct elliptic solvers are some
of the approaches to be studied Numerical analysis will be
emphasized rather than the physical phenomenon The ultimate
objective s the efficient use of the ILLIAC iV, CDC 7600, and
other large computers in the simulation and understanding of
fiud dynamics phenomena

5056-16-31

W79-70104

tangley Research Center, Hampton, Va
APPLIED MATHEMATICS

W D Enckson and J E Duberg 804-827-2471
{605-15-32 505-15-37)

This RTOP prowvides for the conduct of basic research in
apphed mathematics and computer science The research s camed
out by a combination of in-house efforts university research
grants, and the continuing operation of the Institute for Computer
Applications 1in Science and Engineening (ICASE) located at the
Langley Research Center The in-house and grant efforts include
research dealing with numercal solutions of differential and
algebraic systems data analysis computer graphics, symbolic
and algebraic manipulation, data base management programming
languages microprocessor software and software engineenng
The broad research areas pursued in ICASE include the efficient
use of vector and parallel computers, numencal analysss,
computational research in selected ereas of science and
engineernng of interest to NASA, and computer systems and
software

505-15-33
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System Studies (Aeronautics)

W79-70106

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

Wallace H Deckert 415-965-5886

{516-50-01)

Technology s currently being developed through anatytical
and expenmental programs in all the traditional aeronautical
disciplines The objective of this RTOP s to investigate the
integration of these technologies into total arcraft systems and
to dentify the potential payoff when apphed to short-haul
transport aircraft This work will define the need for additional
technology development through wind tunnel experniments, ground
based simutation and flight research This RTOP covers short-haul
ar transport studies in two separate areas, first although work
i1s proceeding on all classes of short-haul transport aircraft, there
15 wncreased emphasis on technology that can be applied to
small transport aicraft for commuter and local service aidine
usage A project entitted Small Transport Aircraft Technology
{STAT) has been formulated n FY 1978 and wili be continued
at least through FY 1984 The emphasis 1s on the near term
apphcation of technology that 1s now being developed in related
military and NASA programs The STAT related studies conducted
under this RTOP are companion to the ongoing systems technology
work in RTOP 516-50-01 Second an addwionai effort under
this RTOP will be an aircraft design study to assess the cost
and benefits of propulswve-hft technology applhied to medium-large
size short-haul transport aircraft to enhance their capabiity for
quiet high-performance terminal-area operations The propulsive-
hft study 1s a companion to the ongoing systems technology
work in RTOP 516-58-01

791-40-11

W79-70108
Lewis Research Center Cleveland, Ohio
PROPULSION SYSTEMS FOR SMALL TRANSPORTS
R J Weber 216-433-4000

Studies will be performed of advanced propulsion systems
suitable for use on future small transport awrcraft, such as those
used by commuter ailines The work 1s planned to complement
and support the Small Transport Advanced Technology (STAT)
activities being conducted by Ames Research Center The studies
will be accomphshed through contracts with severai engine
compames

791-40-12

W79-70107

Langiley Research Center Hampton, Va
LONG-HAUL AIR TRANSPORTATION SYSTEM AND
CONCEPT STUDIES

D W Conner and R E Bower 804-827-3838

{516-50-23)

The objective i1s to develop through studies and analyses an
overview of the technical economic and benefit aspects of existing
and potential long-haul awr transportation systems and systems
elements The approach will be to identify the technology needs
for advancing these systems, to analyze all-new transportation
concepts and systems, to evaluate advanced aircraft concepts,
to evafuate new technology incorporated into existing and
denvative aircraft, and to evaluate design and operational issues
related to common cwil/military transport aircraft Both in-house
and contractual efforts will be utifized

791-40-13

W79-70108

Ames Research Center, Moffett Field, Cahf
VTOL SYSTEMS STUDIES

W H Deckert 415-965-5888
{505-10-31 505-10-36)

The main objective of this RTOP s to enhance in-house
capability to evaluate mitary VTOL awcraft systems and
technology Specific efforts will consist of conceptual design
studies, technology assessments system stucies and planning
analyses as required in the course of in-house planning analyses

791-40-21
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W79-70109 791-40-23
Langley Research Center Hampton Va
FUTURE MILITARY AVIATION SYSTEM STUDIES
W C Sawyer and R E Bower 804-827-3181

The technical objective of this work 1s to identity aerodynam-
ic propulsion and structural technology areas significant to the
development of future generations of military systems including
nussiles and awcraft In close coordination with DOD one or
more technology studies will be conducted to evaluate alternative
vehicle and system concepts and build an information base for
research program planning tn support of future military aviation
systems

W79-70110 791-40-31
Ames Research Center Moffett Field, Cahlf

ROTORCRAFT SYSTEM STUDIES L

J V Chnstensen and John Zuk 415-965-6569

(514-50-01)

The objective of this RTOP s to assess the cvit mussion
requirements growth patterns markets, foreign competition and
other national needs/benefits of importance in the definition and
advocacy of an integrated agency program in rotorcraft and related
technology Specifically the following areas will be assessed with
emphasis on the identfication of NASA research options (a)
rotorcraft markets and technology (b) large rotorcraft (cargo/
transport) concepts, (c) public service/rescue needs requirements
and technology research (d) civil markets and operational aspects
of very heavy lift buoyant quad-rotor concepts and (e) helicopter
accident analysis and prevention technology needs

W79-70111 791-40-38
Wallops Station, Wallops Island Va
AIRBORNE EXPERIMENT PLATFORMS
H C Needleman 804-824-3411

This study effort 1s directed toward estabhishing the utility
and technology requirements of two classes of unmanned air-borne
expenment platforms - high altitude powered piatforms, including
heavier-than-air and hghter-than-air vehicles and unpowered
platforms, including tethered and mid-air-deployed balloon borne
platforms - for use by the scientific and applications expenmenter
community as tools to complement existing research techniques
User apphcations rmission concepts and systems concepts will
be investigated with emphasis on high altitude and deployment
operations compatibility with science user requirements and
system integration

W79-70112 791-40-43
Langley Research Center Hampton Va

AERONAUTICAL TECHNOLOGY IMPACTS AND BENEFITS
D W Conner and R E Bower 804-827-3838

{791-40-13)

The objective of this line of effort i1s to define and clanfy
economic and government policy tssues affecting awviation and
transportation, to assess technology tmpacts and benefits, and
to develop methods and an information base for use in OAST
R&T program planming The approach will be to search out and
develop an understanding of the important factors influencing
the growth and use of aviation for transportation of passengers
and cargo, to identify through analysis of present situations,
opportunities for technology advancements which can signuficantly
reduce operational costs or improve operations of civil systems,
and to develop and exercise methodology for assessing the
potential market demands, economics, and cost/benefits for arr
transportation as affected by the introduction of improved
technology n future aircraft and ther operations The FY 1979
activity will emphasize demand analysis methodology and the
economics of advanced technology implementation

W79-70113 791-40-47
Lyndon B Johnson Space Center Houston, Tex
INTEGRATED ELECTRICAL/ELECTRONIC CONTROL
SYSTEMS STUDY
R C Kennedy 713-483-4281
(910-44-36. 505-07-25)

it 1s the objective of this RTOP to determine the applicability
of new electncal mechanical. and electronic technologies exposed
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in the course of the space shuttle development to aeronautics
with intial emphasis on civil air transport Determinations will
be made as to what steps are necessary to effect the technology
transfer or alternately what additional technology 1s needed before
the transfer can be realized Dignal atmosphenc fiight control,
multiplexed data transmussion for command and control and
software monitoring and management of vehicle systems have
been flight demonstrated during the orbiter approach and landing
tests Also the Johnson Space Center has completed the
technology development of an electromechanical fiight control
actuator which uses a high voltage dc source and i1s sized to
orbiter requirements These technologies as apphed to vanous
classes of commercial transports will be analyzed and traded to
determine if their use offers a potential for reducing arrcraft
acquisition and operational costs and/or increases overall aircraft
productivity Both new and dernvative arcraft will be studied

W79-70114 791-40-53
Langley Research Center Hampton Va
GENERAL AVIATION SYSTEM STUDIES
A W Hall 804-827-3274

The objective of this work 1s to undertake studies to evaluate
missions and aircraft design concepts in order to identify the
technology requirements for increased performance productivity
and safety of general aviation aicraft These studies will identify
the technology requirements and attendant costs and benefits,
for existing as well as for future general aviation aircraft missions

Aeronautics Systems Technology Pro-
grams

W79-701156 510-63-02
Lewis Research Center Cleveland Ohio

MATERIALS FOR ADVANCED TURBINE ENGINES (MATE)
C P Blankenship 216-433-4000

{505-01-12)

The purpose of this program I1s to accelerate the appiication
of advanced matenals technologies to aircraft turbine engines in
order to achieve improved engine performance benefits The
program nvolves the apphlication of previously laboratory-venfied
advanced matenals technologies for engines planned in the
1980-85 timeframe It covers the advanced development ng
testing and engine testing necessary to demonstrate the potential
of the new matenals for use in future engines The program is
conducted through contracts with domestic engine manufacturers
and their vendors New materials that have shown l|aboratory
feasibiity in exploratory development programs are selected for
further development and evaluation under this program Cost/
benefit and nsk analyses are conducted to help guide the selection
of the best candidate maternials The selected matenals are then
scaled-up manufactured into appropnate engine hardware
extensively evaluated to provide preliminary design data and
tested in both engine-simufation ngs and expenmental engines
to demonstrate their potential for future engine use

W79-70118 610-55-02
Lewis Research Center, Cleveland, Ohio

AEROELASTICITY OF TURBINE ENGINES

M J Hartmann 216-433-4000

(505-04-22}

The aeroelastic program is directed toward improving flutter
boundary design criteria so that the occurrence of flutter in fans
and compressors for advanced propulsion systems i1s essentially
avoided If flutter is encountered these cntena may also be used
to expeditiously clear flutter from the operating region The
program will also provide through analytical and expenmental
research, a more fundamental basis for reliable analysis prediction
and thus the avoidance of instabifity regions Analytical methods
and computer codes will be developed to predict the unsteady
asrodynamic forces under vanous flutter conditions, and to
calculate the structural modes of blades, shrouds and disks as
utilzed in fans and compressors for advanced engines The
unsteady aerodynamic analysis will be venfied 1n cascades in
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which the blades are driven as If they are in fiutter The structural
analysis will be verfied in a vacuum spin ng and n wibration
ngs The coupling of the aerodynamic forces and structure will
be verified in suitable instrumented expenmental fans The
prediction methods will be further venfied by application to
reahistic data such as that obtained in full scale engine research
programs This aeroelastic program s the NASA porhon of an
interdependent and coordinated program nvolving LeRC and
AFAPL. The eflort invoives inhouse projects as well as contract
research with aerospace compames and grants to various
universities

W79-70117 510-56-01
Ames Research Center Moffett Field Calif
FIREMEN - FIRE RESISTANT MATERIALS

D A Kouruides 415-965-5226

(505-01-31 505-08-21)

Fire-resistant matenals technology will be utiized for possible
apphication 1n the design of fire safe airframe structures and
aircraft intenors such as celing and sidewall panels and arcraft
seats This matenals technology will be developed 1n conjunction
with the awframe manufacturers to make aircraft components
as fire-resistant as feasible n order to provide an increased
probability of passenger and crew survivability in aircraft interior
and crash fires The flammability and other properties of the
state-of-the-ant and improved matenals for aircraft interors will
be assessed Various films inks and adhesives will be evaluated
for awcraft intenor apphcatons which will result in significant
reduction of flame propagation and associated hazards Fire-
resistant materials including foams and fabnics will be evaluated
as components of aircraft seats This program will be conducted
pnmanly with the major airframe manufacturers The large scale
testing of these components especially seat components, will
be coordinated with the Johnson Space Center

W79-70118 510-56-06
Jet Propulsion Lab Calf Inst of Tech, Pasadena
FIREMEN - FIRE MODELING AND SCALING METHODS
P F Massier 213-354-3549

The objectives of this program are to provide an aircraft fire
testing methodology and a set of fire scaling critena to facilitate
the integration and quantification of fire test results and therr
application to improved arrcraft fire safety The JPL Program
will be coordinated with programs at JSC, the FAA and the
major aircraft companies 1n extending and applying the enclosure
fire analysis model developed by JPL The 'Relative Energy
Release Critena concept will be applied to the awrcraft fire situation,
in order to define conststent test objectives, test configurations
test conditions, and test instrumentation The methodology
developed will provide valid analyticat scaling relationships for
interpolating and extrapolating expenmentat aircraft fire test results
to a vanety of probable fire accident scenanos

W79-70119 610-56-07
Ltyndon B Johnson Space Center, Houston Tex

FIRE SYSTEMS AND FULL SCALE TEST (FIREMEN)

R W Bncker 713-483-3166

(505-08-27)

This RTOP consists of work onginally started i FY-76 and
continued through FY-78 The RTOP provides for development
and flammabiiity testing of ightweight cargo bay finers develop-
ment of molding processes and techniques, procurement of floor
panels for the cargo bay tests in-house component test support,
toxicity testing technmiques, fullscate CYBO test preliminary
procedures including site preparation refurbishments of the 737
fuselage fulf scale test instrumentation and procurement of new
non-metallic matenals

W79-70120 511-53-02
Lewis Research Center, Cleveland, Ohio
QUIET, CLEAN, GENERAL AVIATION TURBOFAN
{QCGAT)
G K Swevers 216-433-4000
(505-03-12)

An expenmental program is being conducted to provide the
technology for quiet, clean and economical general aviation
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turbofan engines The program utiizes existing general aviation
turbine-dnven gas generator cores in expenmental, quiet high
bypass turbofan engines The expenmental engines incorporate
the latest quiet engine technology derived from the Quiet Engine
Program the Quiet Clean Short-Haul Experimental Engine
Program and other related component technology programs The
approaches selected for noise reduction are those considered
appropnate for one or more specific engine applications They
inciude 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 expenmental engine program (QCGAT) have been
completed Two contractors for the current phase have been
sefected and both are under contract Each wifl design, fabncate
assemble ground test and deliver an experimental turbofan engine

W79-70121 511-54-02
Lewis Research Center Cleveland, Ohio
ENGINE COMPONENT IMPROVEMENT TECHNOLOGY
Joseph A Ziemianski 216-433-4000

The objectives of the Engine Component Improvement
Program are to develop components with improved performance
which would reduce fuel consumption of current engines and
be ready for introduction into new production and where applicable
the retrofit of these engines 1in the 1979 to 1982 time penod
and provide additional technology which can be used to minimize
the performance degradation of current and future engines The
program has been divided into two parts performance improve-
ment and engine diagnostics The performance improvement part
1s asmed at developing fue! saving components for new produc-
tion of the JTBD, JT9D and CF6 engines and for upgrading of
existing JT8D JT9D and CF6 engines The prnimary elements
of this part of the program are feasibility analysis component
ng/model tests and full-scale engine tests Components being
evaluated include sesls. clearance controls fans, compressors
and turbines The engine diagnostics part of the program will
consist of analysis and test of the JT9D and CF6 engines to
identify and quantify the sources and causes of engine performance
detenioration with time This information will be used to improve
current engines and aid in the design of furure engines

W79-70122 611-66-02
Lewis Research Center Cleveland Ohio

STRATOSPHERIC CRUISE EMISSION REDUCTION

D A Petrash and L A Dieht 216-433-6860

(505-03-22)

The objective 1s to establish and demonstrate the technology
necessary to reduce exhaust emissions from modern gas turbine
awcraft engines to environmentally acceptable levels over the
entire subsormic fight envelope with minimum adverse effects
on performance weight and complexity Special emphasis will
be placed on achieving extremely low (< 3g NO2/kg fuel burmned)
oxides of nitrogen (NOx) emissions at stratospheric crusse
conditions NOx enmussions will be reduced by operating the
combustion system at extremely lean fuel-air mixtures Imtially,
fundamental in-house, grant and contract studies will examne
practical problems associated with this techmique Studies will
be conducted to examine NOX production in fean combustion
systems flashback and autoignition bmits fuel preparaton and
stability augmentation techniques, and combustor constraints
imposed by the engine With the design information from the
ntial studies, combustor concepts will be integrated into engine
system designs and assessed Concepts which show potential
for achieving program goals will 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
prefiminary engine design compatible with the combustor will
be developed

W79-70123 611-58-02
Lewis Research Center Cleveland, Ohio
VARIABLE CYCLE ENGINE COMPONENTS
Albert G Powers 216-433-4000
(617-53-32 517-53-62)
Advanced supersonic transport aircraft are required to operate
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over a wide variety of fight conditions This creates conflicting
requirements on the propulsion system which, in many cases,
can be most effectively met by a Vanable Cycle Engine (VCE)
A VCE typically has two or more distinct operating modes, each
tailored to provide optimum efficiency at one of the major flight
conditions, eg takeoff subsonic cruise and supersonic cruise
SCAR engine studies conducted under RTOP 743-03-41 have
identified two VCE candidates of pnmary interest These are the
Vanable Stream Control Engine (VSCE) and the Double Bypass
Engine (DBE) Both engines offer signficant 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 ther
compatibiity with each other and with other engine subsystems
when integrated into the selected engine configuration It i1s the
objective of this RTOP to generate the advanced component
technology and component/engine integration data required
the maost cntical areas of candidate vanable-cycle engines (VCE)
in order to demonstrate the feasibility of readiness of these
component technologies required for supersonic cruise engines
having high propulsive efficiency together with reduced noise
and emissions

W79-70124
Ames Research Center, Moffett Field Calf
ADVANCED TURBOPROP - INSTALLATION AERODYNAM-
Ics
D P Bencze 415-965-5879

The objective of this research s to support the development
of the technology required to demonstrate the feasibility of
advanced 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 specific aircraft design
tradeoffs These studies will serve to determine the atrcraft
instatlation trades in terms of cruise speed, engine location, and
propelier charactenistics and thereby identify the most promising
directions for future research An advanced computational method
using finite difference techniques will be developed to identify
the near- and far-field flow fields which can be used in the
analysis of the acoustic and aerodynamic charactenstics of the
propelier Through a combtnation of theoretical and expernimental
studies the aerodynamic technology required to integrated
advanced turboprop propulsion systems with transport aircraft
using super-critical wing technology will be developed Detailed
flow interactions among the propeller shipstream nacelle, and
wing surface will be examined and methods identified to optimize
the installation Theoretical analyses will include existing linear
methods and the development of an advanced method capable
of handling the transonic slipstream-nacelle-wing interaction
Experimentally the flow interactions will be investigated using a
shpstream simulator to define the charactenstics of the slipstream-
supercrnitical wing interaction and a powered semispan model to
provide an accurate simulation of the actua! flow conditions

511-67-01

W79-70126

Lewis Research Center, Cleveland. Ohio
ADVANCED TURBOPROP TECHNOLOGY
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 cruise conditions comparable to current
turbofan-powered aircraft The Advanced Turboprop Program will
be implemented in three phases This RTOP covers Phase | of
the program In Phase . 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-diameter propeller model will be determined
in fight tests or in wind tunnel tests at Mach 08 Propeller
noise prediction programs will be developed to include thin swept
propeller blades expenencing airflow greater than Mach 1.0
Propeller blade matenals and structural concepts will be screened
for feasibiity and aseroelastic behavior Preliminary designs for
advanced large-scale propeller blades will be evaluated Through
analysis and wind tunne! model tests, the interactions of the
propeller, nacelle and wing will be evaluated Propeller noise

611-67-02

attenuation will be investigated by conducting fuselage wall
acoustic attenuation studies by performing mode! tests, and by
investigating the feasibility of scaling fuselage acoustics Design
concepts for advanced gearboxes and pitch change mechanisms
will be evaluated Existing gas turbine shaft engines and cores
will be screened for use a propeller drnive for Phases |l and il

W79-70128
Langley Research Center Hampton, Va
ADVANCED TURBOPROP-INTERIOR NOISE
D G Stephens and R R Heldenfels 804-827-3561
The objective of this program 1s to demonstrate technology
readiness in the area of acoustics and noise reduction for advanced
turboprop aircraft development Configurations of interest are
aircraft powered by highly loaded. multibladed turboprops for
efficient high-speed operation Program emphasis will be on
propeller noise and fuselage attenuation technology The approach
consists of the development of improved analytical and expenmen-
ta! methods for predicting propfan noise both in the near field
and the far field and for predicting the transmission of noise
through the cabin sidewall These prediction methods will be
developed and vahdated by means of model tests dunng the
Enabling Technology phase (I} of the program The improved
prediction methods will then be used to guide the design of
low-weight high-attenuation sidewalls for passenger acceptance
and the design of propfans for acceptable fuselage as well as
community noise exposure The sidewall and propeller configura-
tions resulting from acoustic considerations will be demonstrated
by large-scale testing in the Advanced Component Technology
phase (Il) of the program

611-67-03

W79-70127 611-57-04
Hugh L Dryden Flight Research Center Edwards Cahf
ADVANCED TURBOPROP - FLIGHT RESEARCH

J A Albers and R S Baron 805-258-3311

(511-57-02)

The objectrve 1s to develop and demonstrate by flight research
the technology for advanced turboprop propulsion systems having
high propulsion efficiencies at cruise speeds and altitudes up to
Mach 08 and 35.000 feet This technology could provide fuel
savings of 20% to 25% relative to current high-bypass turbofan
engines while meeting reliability requirements and environments
noise constraints A two-feet diameter scale model of an advanced
high tip speed propelier will be installed on a subsonic aircraft
capable of flying Mach 8 at 30,000 feet altitude Microphones
will be placed on wing and fuselage and acoustic flight research
will be performed to obtain near field noise data A feasibility
study by one or more aicraft manufacturers will be performed
to nvestigate the varnous approaches to evaluate advanced
full-scale turboprop engines either as a testbed engine or as a
replacement of existing aircraft engines

W79-70128

Lewis Research Center Cleveland, Ohio
HELICOPTER TRANSMISSION SYSTEMS TECHNOLOGY
W J Anderson and E V Zaretsky 216-433-4000
(505-04-42, 506-16-22, 511-54-02)

The objectives of this work are to develop the technology
required for the design of advanced transmission systems for
helicopter applications, to extend beanng, gearing, lubncation
and traction concepts to achieve lightweight, compact low-noise,
long-iife, low cost mechanical power transmission systems for
advanced commercial helicopters, and to evaluate these concepts
n component and transmission tests A helicopter hybnd traction
dnve which has the potential of being more compact and more
reliable while being less costly and quieter than conventional
transm will be designed and tested Advanced NASA
bearing, gearing seals and lubrication technology will be
demonstrated on standard type transmission systems to evaluate
improvements in life load carrying capacity and survivability

511-568-02

W79-70129

Lewis Research Center, Cleveland, Ohio

BROAD SPECIFICATION FUELS TECHNOLOGY
J Grobman and R Niedzwiecki 216-433-6229
(505-03-22, 511-55-02)

611-569-02




The objective of this effort 1s to demonstrate the technol-
ogy required to utifize broad specification fuefs n current and
next generation commencal jet aircraft The intention of the new
start 15 to extend the current R&T base Fuels Research Program
to an integrated component mvestigation 1n an engine venfication
test The engine to be selected will be a suitable and available
advanced tigh-bypassratio turbofan engine and will preferably
incorporate the latest E to the 3rd power and clean combustor
technology The effort will be conducted through multiphase
contracts using two paralle! contractors throughout the length
of the project The techmical conduct of this project effort will
be similar to the approach used in the NASA Expenmental Clean
Combustor Program The multiphase contract effort will consist
of three consecutive phases which will systematically screen out
the more promising combustor and fuel system concepts for
using the defined broad specification fuel {Phase ), evolve these
concepts 1nto component hardware which 1s compatible with an
existing engine (Phase 1), and actual verification tests to document
engine performance and durability (Phase Iit)

W79-70130 512-51-04
Hugh L. Dryden Flight Research Center, Edwards, Cahf
DIGITAL FLY-BY-WIRE FUIGHT EXPERIMENT

C R Jarvis 805-258-3311

(505-07-34)

The overall objective of this effort 1s to provide the technology
necessary for the implementation of advanced rehable dignal
fly-by-wire systems in future aircraft The program is being carned
out in accordance with the schedules and resources identified
n the Dhgital Fly-by-Wire Expeniment Project Plan Document
Currently the second phase of a two-phase program s underway
in which a two-fail operational digital fly-by-wire pnmary fight
control system 1s being fhight tested in an F-8 research aircraft
Over fifty successful flights have been accomplished to date
Current activity 1s being directed toward evaluation of adaptive
control laws and analytical redundancy management algorthms
developed jointly with the LaRC Lightming susceptibifity testing
1s also planned for FY-79 to determine optimum hghtning
hardening techmques for DFBW systems Future tasks include
fight evaluations of concepts (being developed in the R&T Base)
addressing the use of resident backup software to compensate
for genenc software faults in multichannel control systems and
the implementation of a dual-fail-operate flight control concept

W79-70131 512-52-01
Ames Research Center, Moffett Field, Calif

GENERAL AVIATION ADVANCED AVIONICS SYSTEMS

B Y Creer 415-965-5435

{512-52-02 513-50-11)

The objective of this program Is the design and demonstration
of a totally integrated advanced low-cost avionics system to
enhance the safety reliabiity and utility of future general aniation
awcraft The approach is to synthesize vanous subsystem concepts
and conduct supporting studies of the projected microelectronic
and fludic technology awcraft design and arr traffic control
environment of the 1980’s, to formulate a system definition
which can be scrutimzed against requirements and cost-benefit
cmtenia to formulate final specifications and designs The system
design will be venfied in simufations and flight tests with active
participation of the FAA and the awiation industry This s 8
joint program between ARC and LaRC The lead center 1s ARC
who, 1 addition to subsystems development s responsible for
the oversll final system design fabncation, simulations and
fught tests LaRC is responsible for the development of fluidic
and other avionic subsystems with emphasis directed towards
the hght aircraft end of the general aviation spectrum

W79-70132 512-62-03
Langley Research Center MHampton, Va

GENERAL AVIATION ADVANCED AVIONICS

H J E Reid Jr and J E Sutt 804-827-3551

(505-07-13, 505-07-33)

The objective of the work under this RTOP s the development
of subsystem concepts, using fludic and electronics technology
which will enhance the safety and utiity of general aviation
iight arcraft The approach 1s to develop and test in simulation
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and fiight, navigation, control and display components instrumen-
tation and subsystems Potential refiabiiity and low cost are
stressed 1n this work. Control concepts for autopilot application,
which are independent of aircraft pnimary control and with a
reduced authonty are examples A fundamental thrust of this
work 15 to develop autopilot concepts which eliminate expensive
high-maintenance components such as gyroscopes This is a joint
program between ARC and LaRC The lead Center 1s ARC who
in addion to subsystems development, 1s responsible for the
overall final system design fabrnication simulations and flight
tests LaRC s responsible for the development of fludic and
other avionic subsystems with emphasis directed towards the
ight aircraft end of the general aviation spectrum

W79-70133 613-50-11
Ames Research Center Moffett Field Cahf
SYSTEM TECHNOLOGY STUDIES, SIMULATION METHODS
FOR THE VAUDATION OF DIGITAL FUGHT CONTROL
SYSTEMS
H C Lessing and C N Burrous 415-965-5428

This RTOP consists of two elements a joint NASA/FAA
program entitled Simulation Methods for the Validation and Failure
Effects Analysis of Digital Flight Control and Awvionics Systems
and a program for Feasibility and Vahdation of Low Cost MLS
Avionics The overall objective of the joint NASA/FAA program
1s to wdentify, evaluate, and improve simulation methods for
validating digstal avionics and fight contro! systems Specific
objectives are to evaluate develop, and increase the confidence
in rehabiity and failure effects prediction techniques improve
the governments understanding of the validation process and
the effectiveness of varous methods and reduce the amount of
flight time and cost required to certfy digital avionics systems
The approach s to identify digital aviomics validation problems
and requirements, select, improve and evaluate rellablhty/fanlure
effects prediction programs, review and assess methods of flight
software validation and conduct simulations with redundant digital
avionics systems to evaluate and improve vahlidation methods
The objectives and approach of the second element the program
for Feasibility and Vahdation of Low Cost MLS avionics, are to
identify technology system requirements, ar.d critical cost-benefit
parameters associated with microwave landing system (MLS)
avionics, demonstrate the feasibiity of low cost MLS awvionics
by designing fabricating and testing a MLS arbome recever
for genera! aviation and small community operations, and assess
suitable cost/performance/technology tradeoffs

W79-70134 513-50-13
Langley Research Center, Hampton, Va
CTOL SYSTEMS TECH STUDIES
Bily L Dove and James E Sttt 804-827-3681

Fault-tolerant integrated digital avionic systems will have need
for more thorough laboratory analyses than previous generations
of avionics to generate the understanding of a new technology.
provide msight into complex redundancy management schemes,
and create an expenence data base upon which all future aircraft
system designs may be based A special analysis tool--the
diagnostic emulator -- 1s required for this analysis task but does
not exist presently with the needed capabiittes, such as the
rapid redefinition of designs for making modifications and the
controlled insertion of faults A diagnostic emulator will be built
for determiming the performance, relisbiity and safety of fault
tolerant systems This effort 1s dentified in the FAA-AIFS
{Advance Integrated Flight System) Committee program plan and
15 partially funded by FAA

W79-70138 513-562-13
Langley Research Center Hampton Va

TERMINAL CONFIGURED VEHICLE PROGRAM

J E Sttt and J P Reeder 804-827-3745

(505-07-31)

The Terminal Configured Vehicle (TCV] program is an advanced
technology activity focused on Conventional-Takeoff-and-Landing
{CTOL) transport aircraft that will be operating in reduced weather
mimima 1n the future ligh-density terminal areas equipped with
new landing systems, navigational aids. and increased surveillance
and automation under development by DOT/ FAA The broad
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objectives of the program are to provide improvements in the
airborne systems (avionics and air vehicle) and operational flight
procedures for reducing approach and landing accidents reducing
weather munima increasing air traffic controller productivity and
airport and airway capacity saving fuel by more efficient terminal
area operations, and reductng community noise by operational
procedures This involves research analyses simulations and flight
studies A modified Boeing 737 airplane (Research Support Flight
System RSFS) equipped with highly flexible display and control
equipment made avallable by DOT/FAA wili be used to study
operations in simulated future termmnal area environments

W79-70138 513-564-11
Ames Research Center Moffett Field Calif

HELICOPTER AND ADVANCED ROTORCRAFT OPERATING
SYSTEMS EXPERIMENTS

B Y Creer and G Xenakis 415-965-5430

{513-63-11 505-07-11 517-54-01)

The objective 1s to develop a data base for use in establish-
ing navigation gwdance and automatic control system concepts
design cntena and operational procedures for helicopters and
advanced rotorcraft This technology base wili aid the development
of efficient and economical all-weather helicopter and advanced
rotorcraft operations that will be compatible with future ATC
concepts The objective also includes a research and technology
program to support military requsrements for assuring helicopter
and advanced rotorcraft operational capability into 3 wide variety
of fanding sites under reduced visibility conditions The approach
will utiize analytical studies piloted closed-loop simuiations
and fight experniments Analytical studies will be carned out
in-house and under contract Piloted simulation studies and
development and validation of the aiwrborne computer software
will be accomplished at Ames in the S-19 dual-purpose (UH-1H
and XV-15} fixed-base simulator and in the CH-53/SH-3
fixed-base simulator Fhght tests will be conducted with the
UH-1H SH-3 CH-53 and the XV-15 Tilt-Rotor research aircraft
The fught research systems include V/STOLAND in the UH-1H
and XV-15 an arborne radar/data acquisition system in the
SH-3 a digital research/data acquisttion system in the CH-53
and the ning laser gyro tetrad system in the UH-1H The flight
research systems will be used to investigate alternate system
configurations time constrained fight paths steep and helical
approaches awrborne radar approaches and advanced navigation
guidance, display and automatic control system concepts

W79-70137
Langley Research Center Hampton Va
ROTARY WING VTOL OPERATING SYSTEMS EXPERI-
MENTS
J F Garren, Jr and J E Sutt 804-827-3621

The program will encompass the investuigation of operating
systems and psloting techmiques for operations from downtown
vertiports under all-weather conditions Termunal awr traffic
procedures airspace requirements, and avionics system require-
ments will be defined The scope of the objective includes techmical
integration of advanced control and display concepts with
advanced navigation and guidance systems coupled with
development of surtable terminal-area operating procedures. to
permit the routine utiization of trajectories optimized from the
standpoint of noise awspace fuel and overall efficiency
considerations Flight vehicles and simulation faciities equipped
with electronic display systems and advanced control concepts
will be used to define the degree of automation required in the
aircraft control system and in the guidance display and
communication systems onboard the aircraft for VIOL terminal-
area operations

513-54-13

W79-70138 614-50-01
Ames Research Center, Moffett Field Calif
ADVANCED ROTORCRAFT CONCEPTUAL AND TECHNOL-
OGY ASSESSMENT STUDIES
J V Chnstensen and W J Snyder 415-965-6569
(791-40-31)

The objective of this effort 1s to investigate concepts In
rotorcraft technology which offer unique performance and
operational advantages for cvil and military applications Advanced

22

technology concepts for solution of rotorcraft problem areas (such
as vibration noise safety, and gust response etc ) will be evaluated
n terms of vehicle configurations The near-term activities will
focus on technology assessments of promising concepts for
improving existing and future classes of rotorcraft The longer
term investigations will emphasize the assessment of advanced
concepts systems technology etc offering potential for new
markets new classes of rotorcraft etc such as large multiple
rotor systems and higher performance vehicles (heavy lift targe
transports quad rotor systems stored rotor x-rotor systems
etc) These technology assessments will obtain assessment data
to provide the basis of determining research directions and
emphasis

W79-70139 514-52-03
Langley Research Center Hampton Va
WAKE VORTEX ALLEVIATION ANALYSIS
A W Hall and R E Bower 804.827-3274

The objective of this effort is to reduce the hazard potential
of wake vortices shed by transport arcraft through aerodynamic
means without significant detrimental effects on aircraft
performance This objective will be met by developing experimentat
techniques and theoretical numercal methods to enhance the
understanding of the fundamental flow mechanisms associated
with the generation of multiple vortex wakes therr interaction
and turbulent decay A detailled understanding of the relationship
of aircraft span-load distnibution and turbulence effects will be
obtained

W79-70140 §14-52-04
Hugh L Dryden Flight Research Center Edwards Cahf
WAKE VORTEX MINIMIZATION FLIGHT EXPERIMENTS
M R Barber 805-258-3311

This RTOP covers continuing DFRC activities related to
full-scale fight-test evaluattons of vanous aerodynamic wake
vortex alleviation devices These devices have been and/or are
being developed in ground facility tests at ARC and LaRC The
approach taken i1s that of flying the devices on actual transport
aircraft (eg 747s, DC-10s L-1011s etc) Compansons of
the vortex charactenstics with and without the devices are made
by probing the aircraft s wake with specially instrumented probe
arcraft eg DFRCs T-37 and the FAAs DC-9) To facihtate
wake probing specialized vortex visualization systems are being
used and developed

W79-70141 514-56-03
Langley Research Center Hampton, Va
LAMINAR FLOW CONTROL TECHNOLOGY
R J Muraca and H T Wnght 804-827-2045

The broad objective of this laminar fiow control {LFC) element
of the NASA awcraft energy efficiency (ACEE) program s to
demonstrate that predicted reductions in fuel consumption are
attainable for new-design commercial transports through the
apphcation of laminar flow control and to validate acceptable
economics in the manufacture and safe commercial operation of
LFC arrplanes The technology developed will be apphcable to
aithough insufficient for military transports The LFC eiement of
ACEE consists of three phases (1) precursor activities and systems
definion (2) systems developed and (3} fught validation The
Phase Il activities which will be accomplished n fiscal years
1979 through 1982 are covered by this RTOP

W79-70142 514-56-04
Hugh L Dryden Flight Research Center Edwards Calf
LAMINAR FLOW CONTROL FLIGHT RESEARCH
T G Ayers 805-258-3311

The overall objective of this RTOP s to improve the
aerodynamic efficiency of cruise aircraft through viscous drag
reduction by maintaiming laminar flow over significant portions
of an aircraft s Wfting surfaces The LFC research will determine
the practical incremental reduction in drag achievable with
distributed boundary layer suction These drag reductions and
subsequent energy effictency will be evaluated n relation to the
weight, complexity and power requirements of the suction system
and the wmpact on awcraft design
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W79-70143

Ames Research Center Moffett Field Cahf
HUMAN FACTORS IN AVIATION SAFETY
H P Kien C E Bihngs and J K Lauber 415-965-5094
(505-09-31 505-08-21)

This research 1s designed to identify factors which contnbute
to or cause human error in the aviation system, and to explore
methods to prevent human error accidents by ehminating human
error or by mimmizing the adverse impact of such errors when
they occur Descnptive and analytic studies of occurrences,
incidents and accidents are used to determine system factors
associated with human error Full-mission simulation studies are
performed to evaluate the effects of these factors on human
performance Laboratory studies are used whenever necessary
to supplement the simulation experiments especially in those
areas which involve human behavior in complex man-machine
systems Candidate solutions to problems identified are examined
in full-mission simulations or in fight The entire program 1s
carned out In close collaboration with other government and
industry groups

516-51-11

W79-70144

Ames Research Center Moffett Field Cahf
SHORT-MEDIUM RANGE ADVANCED TRANSPORT
AIRCRAFT TECHNOLOGY

W H Deckert and L J Wilhams 415-965-5903

(791-40-11)

The objective of thus work ts to help develop a sound
technological base for future decisions relating to the design
and development of short/mid-range commercial asr transports
This objective will be achieved through selected expenmental
activiies that will help to identify the cnitical relationships between
aircraft technology ancraft economics and environmental
constraints These activities include wind tunnel tests, ground
based simulation and flight research For FY-79 emphasis s
being placed on technology that can be applied to small transport
aircraft for commuter and local service awrline usage A project
entitled Small Transport Awrcraft Technology (STAT) has been
formulated in FY-78 and 1t 1s planned to continue at least through
FY-84 The project involves several divisions in the Aeronautics
and Fhght Systems Directorate in both expenmental programs
and analytical studies Overall emphasis s on the near term
application of technology that s now being developed in
military programs (e g , fly-by-wire matenals and structural design)
and related NASA programs such as the natural lammnar flow
and high speed turboprop programs In FY-79 the program
includes airfoil design and test wing high hft device design
and test, and engine-propeller/airframe integration

616-50-01

W79-70146

Langley Research Center Hampton Va
ADVANCED TRANSPORT AIRCRAFT TECHNOLOGY

D W Conner and R E Bower 804-827-3838

(791-40-13)

The objective will be to provide technology for advanced
transport aircraft through (1} studies of all-new total aircraft
configuration concepts (2) studies of incorporating promising
new subsystem concepts in advanced atrcraft configurations and
(3) precursor studies to generate the technology identified as
cntical 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 aircraft economics. fuel use noise, emissions and airport
congestion Subsystem areas involve advanced structures,
advanced aerodynamics and advanced propulsion systems
including use of alternate fuels The approach wiil be to utilize
both in-house and contractual efforts

516-50-23

W79-70148
Ames Research Center Moffett Field Calif
AIRCRAFT ENERGY EFFICIENT PROJECT (ACEE) ASSIST-
ANCE AND TESTING
Richard H Petersen and J W Dawvis 415-965-5851

Technical assistance consultive services and support through
the use of NASA-Ames faciities will be provided to NASA Langley
for the aucraft energy efficient project (ACEE) Suppont tests

618-63-01
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will be primanly conducted in the Ames 11- by 11-foot transonic
and 12-foot pressure wind tunnels Specific ACEE programs for
which support s planned during FY-1979 are energy efficient
transport (EET) and laminar flow control (LFC}

W79-70147
Langley Research Center Hampton Va
ENERGY EFFICIENT TRANSPORT
W J Alford and H T Wnght 804-827-2396
The objective of this RTOP 1s to expedite industry acceptance
and apphcation of advanced aerodynamics and active controls
technology tn an integrated manner to achieve significant energy
economic, and awcraft sales benefits In-house and industry
expenmental and analytical efforts will be continued in the areas
of supercritical aerodynamics, high-lift systems, propulswn/
arframe integration and wing/empennage/flight control systems
The industry acuvities are onented both at near-term denvative
arcraft product improvements and farther-term new awrcraft
development The in-house activities are generally focused on
the longer-term new generation awrcraft technoiogies that have
higher potential benefits with commensurately higher risks
Emphasis will be placed on technologies having the greatest
benefits to long-haul subsonic denvatives and new transport
aircraft

616-53-03

W79-70148 518-53-04
Hugh L. Dryden Flight Research Center Edwards Calif
ENERGY EFFICIENT TRANSPORT FLIGHT RESEARCH

M R Barber 805-258-3311

(516-53-03. 505-02-24)

This RTOP covers three separate elements as follows (1)
fight tests of Whitcomb Winglets on a KC-135 aircraft (2)
development of system integration technique resulting in the
design of an active control system that will provide gust alleviation
maneuver load control and flutter suppression for the Aeroelastic
Research Wing Vehicle (ARW-2) and (3) determination of the
extent of natural laminar flow that can be achieved in a fight
environment over the upper surface of a subsonic cruise awrfoil

W79-70149

Ames Research Center Moffett Field, Cahf
QUIET PROPULSIVE-UIFT TECHNOLOGY EXPERIMENTS

L Roberts, W H Deckert, and C T Snyder 415-965-5486
(516-58-02, 516-58-03 516-58-04 769-02-01)

This program will furmsh the US Government and aircraft
industry with fight data to develop certification cntena and design
methods for propulsive-hft short-haul transports It will take
maximum advantage of cwil-mihtary STOL/RTOL transport
commonality The program will develop advanced technology for
propuisive-lift short-haul transport applications which will benefit
civil derivatives of the AMST future-generation military STOL
transports, and future civil propulsive-hft R/ STOL transports Broad
fught expenment areas involve (1) correlation of methods for
predicting vehicle charactenstics with flight-measured charactens-
tics, (2) studies of certffication critena for quiet propulsive-lift
transports and {3} studies of fiught control systems cockpit
displays and navigation system requirements for STOL/RTOL
termmal area flight operations These expenments will be
conducted through a complementary fight test program using
the QSRA, Augmentor Wing Jet NASA's Quiet Short-Haul
Research Awcraft (QSRA) and Augmentor Wing Jet STOL
Research Aurcraft and the AMST aircraft A small part of the
QPLT effort includes ground-based technological efforts to suppon
and/or complement flight activities Most of the flight expenments
will be conducted on the QSRA, with the approach being to
utilize the QSRA as a national propulsive-iift faght facility

516-58-01

W79-70150
Lewis Research Center Cleveland, Ohio
QPLT EXPERIMENTS
M F Valenno 216-433-4000

This RTOP provides for Lewis Research Center participation
in the NASA quiet propulsive-hft technology (QPLT) expenments
program which includes flight research expenments in the areas
of propulston system performance and noise to be conducted
using the NASA Quiet Short-haul Research Aircraft (QSRA)

516-58-02
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Emphasis will be on propulsion acoustics including measurements
of effects of forward velocity and of the QSRA OTW engine
configuration of the farfield noise charactenstics The fight
measurements will be made through a cooperative effort with
AMES Research Center

W79-701861 617-63-11
Ames Research Center Moffett Field Calif
FUEL TANK SEALANTS
R W Rosser 415-965-5244

Fuel tank sealants will be developed which offer improved
service life under conditions encountered 1n advanced supersonic
arcraft when compared to state-of-the-art matenals The specific
objective 1s to obtain pilot plant quantities of charactenzed and
useful sealant matenals for fight test evaluation The goal will
be accomplished through a senes of steps as follows produce
a fluoroether dinitrile prepolymer in 10-20 ib range chain extend
the prepolymer into a heterocyclic-fluoroether gum stock and
develop a process for its manufacture, select a suitable and
adequate crosshinking system for the gum stock compound the
gum stock nto g useful matenal which will afford mechanical
properties suited to a fillet seal apphcation and apply the
fluoroether sealant matenal to flight simulation studies and develop
a performance specification from actual fight tests

W79-70152 617-53-13
Langley Research Center Hampton, Va
SCR-MATERIALS AND STRUCTURES
E E Mathauser 804-827-2036

The objective of this program s to establish a supersonic
matenals and structures technology base by developing capabikity
in structural concepts and design loads and aeroelasticity and
matenals fatigue and manufactunng methods The development
of capability for computer-aided analysis and synthesis wili be
undertaken, and validation of the computer design tools and
methodology by applications to supersonic cruise configurations
will be made Advanced transonic/supersonic aeroelastic load
prediction methods will be developed Development and expern-
mental vahdation of active load control landing gear design
methodology will be made and a descnption of high altitude
atmosphernic turbulence environment obtained Included also 1s
work on strength, fatigue and fracture to establish structural
integnty of matenals and representative components, application
of advanced resins and adhesives and performance of time-
temperature-stress studies of composites, and development of
fabncation methods for composites and titanium with emphasis
on superplastic forming The technology from this program will
permit major reductions in structural weight improved structural
mtegnity, and lower cost for supersonic cruise aircraft

W79-70183 517-63-14
Hugh L. Dryden Flight Research Center Edwards Calf
SCR MATERIALS AND STRUCTURES FUGHT RESEARCH
B M Kock 805-258-3311

The objective of this activity 1s to advance the technology
related to structural matenals surtable for high-speed cruise and/or
high-temperature applhcations Aiframe component parts will be
manufactured, laboratory tested and installed on aiplanes for
flight validation Components will be manufactured of both metallic
and composite matenals

W79-70184 517-53-43
Langley Research Center Hampton, Va
SCR - AERODYNAMIC PERFORMANCE TECHNOI.OGY
C Dnver and R E Bower 804-827-4576

The objectives of this program are to advance the state of
the art n supersomc aerodynamics through the generation of
comprehensive data bases on promising advanced supersonic
configuration concepts, through the development of better tools
for aerodynamic 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 matenals, and controls through detaited
technology integration studies of representative supersonic cruise
aircraft concepts Throughout the studies, major consideration
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will be given to the factors which influence and improve the
noise pollution, energy efficiency and overall performance of
potential future supersonic cruise awcraft Objectives of the
program will be accomplished through construction and tests of
models of industry and NASA supersonic cruise concepts through
support of in-house industry and university approaches to the
development of cntical design and analysis methods and through
in-house and university studies of sonic boom In-house NASA
and industry technology integration teams will assess the
applicability and potential payoff of advanced supersonic
technology to an adequate depth to provide rehable direction to
the future research effot Where possible the basic researcher
and industry teams will work closely together on the difficult
technical problems of supersonic flight

W79-701686 517-53-62
Lewis Research Center, Cleveland Ohio
PROPULSION SYSTEM/AIRFRAME INTEGRATION TECH-
NOLOGY
D N Bowditch 216-433-4000

Inlet-engine airframe integration design methods will be
generated which will allow the optimization of the SCR inlet/VCE
engine propulsion systems and ther mutual interactions with
the SCR atrframes Inlet-type-vanable engine cycle matching and
optimization studies will be conducted both in-house and on
contract to the SCR & VCE contractors Subscale expenmental
inlet data will be obtained for candidate inlet types over the full
awrcraft speed range from brake release to supersonic cruise
Inlet/wing ntegration data will also be obtained with these
models The results of the studies and subscale tests will be
used to gurde the design of a full-scale inlet to match the testbed
VCE The full-scale infet/engine system (including stabiity and
control systems) will be tested over the full speed range

W79-701566 517-63-83
Langley Research Center, Hampton, Va
SCR PROPULSION SYSTEM /AIRFRAME INTERACTIONS
C Dnver and R £ Bower 804-827-4576

Model vanable cycle engines have been defined in previous
SCR supported studies for possible application to commercial
supersonic transport aircraft The extended flow vanability made
possible by such engines requires greater versatiity of the inlet
and exhaust nozzle than for conventionali engines The range of
flexibitity of all propulsion system components needs to be
defined such as to maximize internal thrust and minimize nacelle
and interference drag throughout the fight regime As part of
the SCR program a study of the integration problem of the
propulsion system will be made to identify technology require-
ments and advance the vanous component disciplines to the
pomt where intelligent choices can be made The effort involves
in-house and contracted research on isolated intets and nozzles
as well as the mutual installation effects on complete aiplane
configurations This effort will be 8 cooperative and coordinated
endeavor of both Langley and Lew:s Research Centers

W79-70187 518-61-01
Ames Research Center Moffett Field Cahf

ROTOR SYSTEM TECHNOLOGY INTEGRATION VALIDA-
TION

Samuel White, Jr 415-965-6566

(505-10-21, 514-50-01. 744-01-01)

The objective of this systems technology program is to provide
and vahdate integrated rotor system technology required to
substantially improve the performance utility, efficiency, dynamics,
noise, maintainabihity and ownership cost of civil and military
rotorcraft through system design studies, focused small- and
large-scale tests in ground-based facilimes and selected flight
tests of current state-of-the-art rotors and advanced concept
rotor systems The goals of this program are to advance the
aerodynamics and structural dynamics technology of rotor blades
to increase performance and efficiency, and to reduce noise.
vibration, weight/cost, and control system requirements utilize
active rotor control technology to improve rotorcraft gust response
and fught control/stability charactenstics, expand the ground-
based facility data base on rotors the flight data base on existing
production rotor blades and the technology for composite rotor




hub and control systems This RTOP also covers the remainder
of the tasks involved in the transfer of helicopter research from
Langley to Ames This includes the transfer from Langley to
Ames early in FY 1979 of the second Rotor Systems Research
Awcraft (RSRA) and the CH-47 with the equipment as specified
in the transfer plan completion by FY 1982 of a coordinated
senes of systems design studies, wind-tunnel and simulation tests
to define the first advanced concepts to be acquired for flight
vahdation on RSRA and XV-15, and completion in FY 1983 of
comprehensive flight investigations of the RSRA with the
delivered S-61 rotors

Aeronautics Experimental Programs

W79-70168 716-01-02
Lew:s Research Center, Cleveland Ohio

ENERGY EFFICIENT ENGINE TECHNOLOGY

Neal T Saunders 216-433-4000

{611-54-01, 510-53-01 505-04-02)

The objective of this project 1s to develop and demonstrate
technology for a next generation turbofan engine having 10-156%
lower specific fuel consumption at least 5% reduction in direct
operating cost and reduced enussions and noise levels as
compared to current high-bypass turbofan aircraft engines lmitial
program efforts included preliminary engine design and integration
studies through contracts with two aircraft engine manufacturers
On the basis of these studies and associated arframer and awline
evaluations engmine cycles and configurations that best meet
project goals were identified The major part of the project was
then imtiated with award of parallel component development
and integration contracts to the same two engine companies
These latter contracts emphasize the advancements in component
and systems technologies required for possible future commercial
development of more energy-efficient engines Advanced engine
components are being designed and developed and performance
will be venfied by ng tests The high-spool core system will be
designed, fabncated, and tested to evaluate its performance
charactenstics and to further refine the design of the components
The low-spool assembly will be integrated with the core to evaluate
two-spool integrated performance and mechanical systems
performance -

W79-70169 723-01-03
Langley Research Center Hampton Va
HIGHLY MANEUVERING AIRCRAFT TECHNOLOGY
W P Henderson and R £ Bower 804-827-2676

The objective of this research i1s to promote and stimulate
the apphcation of new and innovative technologies in a multidiscip-
linary manner so as to explost to the highest practical degree,
the synergistic potential of the new technologies for the design
of future fighter acraft A wvital 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 charactenstics at
high angles of attack Promising ideas for obtaining high
aerodynamic performance for maneuvenng fighter aircraft will
be examined analytically and expenmentally with pnmary emphasis
on investigating therr aerodynamic performance. propulsion
stability and control charactenstics Representative promising
concepts which may be incorporated into the basic canard-wing
concept include a high aspect ratio, two-dimensional, vectonng
nozzles and anti-spin devices The expenmental studies will be
conducted in the Langley 16-foot full scale and spin tunnels,
and simufator studies in the Differential Maneuvering Simufator
{DMS)

W79-70180 723-01-04
Hugh L Dryden Fhight Research Center Edwards Calf
HIGHLY MANEUVERABLE AIRCRAFT TECHNOLOGY
FUGHT RESEARCH
P C Loschke 805-258-3311

This RTOP covers the flight-test phase of a program to
provide improved technology for the design of highly maneuverable
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arircraft Present design restraints will be relaxed to permit complete
freedom 1n the application of state-of-the-art systems such as
integrated, computenzed controls composite structures proputsion
augmentation of iift and control, and the ke n order to achieve
maximum benefits from synergistic effects The complex and
innovative configurations such as the HIMAT design can only
be vahdated and the high nsk technology matured for manned
vehicle application through extensive testing of the complete
configuration in the real and dynamic environment of fight The
high level of technical nsk inherent in the HIMAT designs precludes
their application to manned prototype vehicles because of pilot
safety concerns and the enormous cost of these aircraft This
program will use large scale free-flying models controlled by
remote piloting techmques to acquire actual fiight-test data at a
minimum cost The facility for these tests exists at DFRC and s
currently being extended to handle supersomc vehicles

W79-70161 734-01-13
Langley Research Center, Hampton, Va

COMPOSITE COMPONENTS TECHNOLOGY

L F Vosteen and H T Wnght 804-827-3081

{505-01-33, 734-01-03 734-01-23)

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 sntroduction of selected components in current asrcraft
production Design technology for typical secondary structure
components and medwm sized primary structures will be
developed Manufactuning processes suitable for production will
be developed and venfied through comprehensive ground testing

W79-70162 734-01-23
tangley Research Center, Hampton. Va

BEHAVIOR OF ADVANCED COMPOSITES IN AIRCRAFT
ACCIDENTS

R J Huston and R R Heldenfels 804-827-2851
{505-01-33. 505-02-13, 734-01-03)

The objective of this program is to determmine the risks
associtated with the accidental release and dissemination into
the atmosphere of carbon/ graphite fibers from composite matenals
upon the crash and burning of cwvilian aircraft The amount of
single fibers released from vanous types of awcraft parts will be
determined n order to guide the design of future airframe
components Studies of fire plumes will be conducted so that
an algonthm will be available to model the wide range of possible
aircraft fire situations The hfetime and degradation of deposited
graphite fibers will be studied to establish the hkelihood and
extent of redissemination of fibers from vanous natural environ-
ments Experimental studies of vanous fiber transfer factors such
as fiber systems building containment and equipment packaging
will be studied expenmentally to establish the effectiveness of
such methods in hmiting fiber access to sensitive equipment
components The damage susceptibility of many types of
electrical/electronic equipment to graphite fiber exposure will
be studied expenmentally and analytically An advanced nsk
assessment methodology will be developed and tested using
the constituent source dissemination transfer, and vulnerability
factors Outdoor testing involving the actual exposure of a number
of types of susceptible equipment to graphite fibers released
from a simulated awcraft fire will then be conducted to verfy
the analytical nsk assessment

W79-70183 738-01-02
Lewis Research Center Cleveland, Ohio

QUIET CLEAN SHORT-HAUL EXPERIMENTAL ENGINE
Cart C Ciepluch 216-433-4000

(505-05-32)

The oby of this prog 15 to design build and test
expenmental engines to consohdate and demonstrate the
technology needed for very quiet, clean and efficient propulsion
systems for economically viable and environmentally acceptable
powered-hft short-haul aircraft Two expenmental propulsion
systems, engines and nacelles. one for under-the-wing and one
for over-the-wing installations will be designed, built, tested and
delivered to the Lewis Research Center Acoustic and aerodynamic
performance testing in wing-flap system installations will be
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conducted to venfy system characteristics and achievement of
program goals

W79-70184 744-01-01
Ames Research Center, Moffett Field, Calif
TILY ROTOR RESEARCH AIRCRAFT
W H Deckert and James H, Brown 415-965-5442

The objective 1s to design. develop and conduct flight research
in two XV-15 Tilt Rotor Research Aircraft to prove the tilt rotor
concept for potential military and civil mussions The following
proof-of-concept tasks utihzing the two XV-15 aircraft will be
performed (1) investigate through flight research the wiability
of the tiit rotor concept, particularlly be venfying rotor/pylon/
wing dynamic stabiity and awrcraft 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 in follow-on advanced fight
research (3) nvestigate tit rotor aicraft gust senstivity (4)
investigate the effect of tilt rotor disc loading and tip speed on
downwash and noise, and (5) imtiate effort to support cvil and
military mission suitability testing

W79-70185 744-01-04
Hugh L. Dryden Flight Research Center Edwards, Calf
FUGHT TEST OF THE TILT ROTOR RESEARCH AIR-
CRAFT
R E Kiein 805-258-3311

The DFRC's support to the Ames Research Center for the
fiight test of the Tilt Rotor Research Awcraft program is outlined
DFRC would support a joint flight-test team with Fhight Operations
Aeronautics and Data Systems Directorates expertise as needed
to successfully compiete the fight-test program

W79-70168 769-02-01
Ames Research Center Moffett Field Cahlf

QUIEY SHORT-HAUL RESEARCH AIRCRAFT (QSRA)
Wallace H Deckert ., and John A Cochrane 415-965-5662
(516-58-01)

This RTOP covers the design, fabncation and test of a quiet
propulsive-lift research aicraft which will permit fight research
beyond the flight regime of the AMST and the Augmented Jet
Flap STOL Research Aircraft The project will include low cost
modification of an existing C-8A aircraft into an advanced
hybnd/upper surface blowing propulsive-ift configuration with
updated Lycoming YF-102 engines and A-9A accessones Key
design simphfication guidelines are use of fixed landing gear,
160 knot maximum speed, +2g. -0 5g hmnt load, and design
ife of 500 flight hours The flight research will advance technology
for future development of reliable quiet and economical propulsive
hft transports The test program will provide information on flight
charactenstics and powered lLft performance and information
on design noise, operational features and propulsive-lift system
economics as needed by designers regulatory agencies and

perators The h aircraft design goals include capability
of usable approach lift coefficients greater than 46 90 EPNdB
noise footpnnt smaller than one square mile, and roll control
power greater than O 8 rad/sq sec The flight research program
covered under this RTOP consists of a brnief contractor conducted
fight test program to assure airworthiness and a NASA fight
test program that includes defimtion of the research capability
of the aircraft and interagency piot evaluation A related RTOP
mcludes a follow-on fight expenments program to obtain data
for establishing design and certification critena for quiet propulsive-
bift aircraft

W79-70167 769-02-02
Lewis Research Center, Cleveland Ohio
QUIET PROPULSIVE-LIFT TECHNOLOGY: QSRA PROPUL-
SION SUPPORTY
M F Valerno 216-433-4000

LeRC 1s supporuing ARC relative to the propulsion systems
of th QSRA aiwcraft This support has included the study of
engines potentially sutable for the research sircraft in achieving
its powered Iift, noise, and near terminal performance goals
Based upon the results of the engine and the aircraft studies,
the hybnd upper surface blowing system was selected for
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incorporation into the Buffalo arcraft and the Lycoming YF-102
senes turbofan engine was selected as most suited for the
application The propulsion support has included the determination
of the updating required to government-owned YF-102 engines
to meet the needs of the research aircraft the use of one YF-102
engine for supporting ground-test studies by LeRC the prow-
sion of a nonoperational mockup engine to the airframe contractor,
and the provision of five updated/refurbished/acceptance-tested
engines for the flight aircraft including one spare fight engine
The continuing support effort will include (1) provision of engine
parts for the QSRA Flight Test Program, (2) review of propulsion
system performance and acoustic results obtained dunng the
fight acceptance tests and (3) participation as required in all
other propulsion aspects of the aircraft program

Space Research and Technology Base

W79-70168 506-15-21
Ames Research Center, Moffett Field Cahf
ADVANCED ELECTRONICS AND MATERIALS RESEARCH
E E Whiting 415-965-5690

The objective 1s to investigate the atomistic structure and
physical properties of epitaxially absorbed layers of metallic and
semiconducting matenals on well defined single crystal substrates,
and to study the change of adsorption properties when co-
adsorbing active gases The critical maternal parameters that
control the achievement of very low work function surfaces by
adsorption will be defined Performance testing and intal
application studies of the Mark Il Auger-microprobe (300
angstroms spot size} will be continued Another objective 1s to
develop reliable methods for computing rates of chemical reactions
with and without the presence of intense laser fields, and 10
continually advance the state of the art of computing wave
functions for small molecules and atomic clusters The results
of the reaction rate calculations will be of great utility in developing
a basic understanding of how laser beams can drastically affect
the rates and the outcome of chemical reactions The advanced
wave function calculations will continue to be of great utility in
the areas of entry physics, stratospheric pollution studies catalysis,
and matenals science

W79-70189 506-15-23
Langley Research Center Hampton Va
ADVANCED ELECTRONICS AND MATERIAL SCIENCE
E J Conway 804-827-3781

This basic research program 1s composed of two major thrusts
(1) R&D on -V semiconducting compounds such as GaAs
and (2) computational chemistry of sohids surfaces, and gaseous
reactions The technology for high efficiency (18 to 20% in space)
GaAs/GaAlAs solar cells with high temperature {200-300 C)
operating capabiity and long life 1n a radiation environment 1s
being developed for potential space applications such as solar
electric propulsion a space-power station Or near-sun MISSIONs
Currently this program emphasizes radiation effects on matenals
and cells, and also high temperature long-term effects on contacts,
matenals and cell parameters A new effort seeks to develop
high-speed matenals devices, and circuit technology for spacecraft
advanced data processing systems having greatly increased data
processing rate and fewer circuit elements Quantum theoretical
techniques are developed and used to study covalently bonded
sohds (eg diamond) and a vanety of gaseous molecules By
developing a method for computing the energy and structure of
solids and surfaces general chemical trends are obtained
Computational chemistry on atmospheric gases investigates rapid
motecular reactions of trace reactive species, such as NO3 This
approach avoids the expenmental difficulties associated with low
concentrations and side reactions of short lived intermediate
species by fundamental computations of reactions and chemical
and spectroscopic properties
W79-70170 506-15-25
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
PROPERTIES OF MATERIALS FOR ELECTRONIC APPLICA-
TIONS
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G W Lewicki 213-354-4530

This program pursues basic investigations into new technolo-
gies needed to meet NASA s requirements for electronics
investigations are directed at thin metal-oxide-sificon (MOS)
structures advanced GaAs solar cells advanced cryogenic
infrared detectors superconducting digital microcireunts, and high
temperature superconductivity Thin MOS (metal-oxide-silicon)
structures with oxide thicknesses of 100A or less are being
investigated in order to (1) solve basic problems at the Si
S$102 interface which are crucial to the emerging VLSI (very-large-
scale integration) technology and (2) enable the successful
development of detectors for 2000 GHz applications The GaAs
Solar Cell Task ts aimed at new methods of achteving low-cost
tugh-efficiency radhation-resistant gallium arsenide solar cells
Vanations of Schottky barner and homojunction structures are
to be developed using chemical vapor deposition growth
techniques which can give more flexibility than hiquid phase growth
and which allows for large area devices and eventual high-volume
production Studies are being directed at developing improved
very-far IR and mm-wave detectors based on superconducting
and semiconducting phenomena effective at temperatures below
4K Feasibility studies of arrays of these detectors for imaging
purposes are also being undertaken Superconducting mi-
crocircuits suitable for detector output processing high-speed
computers and ultra-sensitive gravitational wave detectors are
also being developed The feasibility of synthesizing a superconduc-
tor with a hugh transition temperature eg. T sub ¢ approximately
100 K or higher, 1s being investigated This effort will facihitate
tuture developments in space and energy technologies where
superconductivity plays a fundamental role The approach involves
the study of gquasi-one-dimensional metals (which represent the
most promising system for achieving high transition temperature)

W79-70171
Langley Research Center Hampton, Va
ELECTRONIC CRYSTALS, GROWTH AND PERFECTION
R K Crouch and J E Sttt 804-827-3661

The objective 1s to develop techniques to grow bulk compound
semiconductor single crystals that are required for future infrared
detector and efectronic device development Analytical studies
and laboratory investigations will be conducted to better define
the causes of crystalline defects such as voids dislocations,
grain boundaries, and inhomogeneities, in these matenals To
eliminate the effects of thermal convection which 1s often thought
to be the cause of many crystalline defects, emphasis will be
placed on growth techmques in the space environment

6506-16-33

W78-70172
Ames Research Center, Moffett Field Cahf
SURFACE PHYSICS AND COMPUTATIONAL CHEMISTRY
E E Whiting 415-965-5690

The purpose of this research 1s to expand the understanding
of metal interface properties by probing thetr structure on an
atomistic scale and to improve the knowledge of surface/
environment nteractions (corrosion) by studying gaseous
surface reactions and their relationship to microscopic matenal
properties Well defined metal clusters will be used to simulate

508-16-11
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R A Lad 216-433-4000

The objective of the basic research heremn s to increase the
base of understanding of the relationships between the electronic,
atomic molecular and microscopic structures of sohds and thesr
mechanical structural and chemical properties The focus s mainly
on problems associated with the strength and impact behavior
of metal matnx composites the high temperature corsrosion
processes in gas turbine engines and battery matenals problems
in the Ag-Zn battery The emphasis in composites is (1} on
factors that limnt the strength of fibers and on methods for
increasing strengths and impact resistance (2) on determining
the fundamental mechanisms that are operating in the composite
dunng impact fallure and (3) on the properties of the fiber-matnx
interface that play a role in limiting strength and fatigue resistance
The high-temperature corrosion studies center on (1) measure-
ment and identification of the role of the chemical species involved
In corrosive combustion systems (2) the establishment of the
thermodynamics that pertain, {3) charactenzation of the roles of
elements present in the superalloys and corrosive gases and (4}
measurement of parameters required to support a Na2S04
deposition theory The battery matenals research 1s designed to
(1) ascertain the relative importance of convection and diffusion
in the cell, (2) determine the conditions under which pulse charging
1s beneficial, and (3) develop new polymers for separator
application

W79-70174

Lewss Research Center, Cleveland, Oho
ADVANCED MATERIALS. MANUFACTURING, AND
LUBRICATION PROCESSES

W D Kiopp and W J Anderson 216-433-4000

(511-54-01, 511-58-01 506-23-40)

The objectwves of this program are to characterize the
suitability of present matenals develop improved matenals and
manufactuning processes develop improved heat pipes and better
understand the frnction, wear, and adhesion behavior of maten-
als for advanced space systems, such as power generation,
propulsion, and communications systems Matenals and manufac-
tunng studies include space environment effects on mechamcal
properties of superalloys and improvement uf alumina/aluminum
and boron/aluminum composites Heat pipe studies include
dentification of improved heat pipe matenals, working fiuids
designs, and processing methods for efficient durable, and
economical heat pipes over a wide temperature range Lubncation
studies are directed toward advancement of technology of
aerospace devices by application of improved materials and
designs, utihization of advances in aerospace matenals, lubnc-
ants and lubrication methods for the general benefit of mankind,
and pursut of solutions for anticipated matenals and lubncation
problems 1n aerospace vehicle mechanical components

508-18-22

W79-70175
Langley Research Center Hampton, Va
MATERIALS FOR ADVANCED SPACE SYSTEMS
R T Swann and R R Heldenfels 804-827-2042
(624-71-03 517-53-13)

The objectives of this research are to determine the durability
of resin matnx composites 1n the space environment and to

508-16-23

preferential surface interactions which also can be correl
with basic catalytic processes New expenmental studies are
initiated which are designed to test the feasibdity of mapping
hydrogen concentrations on metal surfaces Another objective IS
to use efficient computer codes previously developed at Ames
under this RTOP to calculate wave functions and thereby many
basic properties of small atomic clusters The existing codes
will continually be upgraded for use on the CDC 7600 and
other super computers to enable more precise results and the
consideration of larger systems Emphasis will be placed on studies
of cherisorption, catalytic particles, and modeling of hydrogen
embnttlement In the latter two cases the matenal properties
will be predicted by extrapolating the results obtained from the
wave function calculations on smaller clusters
W79-70173 506-16-12
Lewis Research Center Cleveland. Ohio

PHYSICS AND CHEMISTRY OF SOUDS

develop advanced matenals such as metal matnx composites
for future transportation systems and space structures To assess
the space durability of composites, detailled effects on matenals
of vanous types and levels of radiation will be determined and
suitable methods for simulating the space environment will be
developed Theoretical models which predict the effects of space
environmental exposure on structural composites will be developed
and venfied by companson with expenmental data Matenals
which have good long-term resistance to the space environment
will be identified For higher temperature applications, metal matnx
composites such as silicon carbide/Ti, B/Al and silicon cartsde/
atuminum, as well as other advanced structural matenals, will
be developed and subjected to thermal, environmental and
mechanical cycles Residual mechanical properties will be
evaluated, and degradation of these properties will be correlated
with microstructural and physical changes Analyses of diffusion,
phase change, and chemical reactions will be developed, and
these analyses will be applied to predict microstructural changes
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Atomic models will be developed of point and extended defects
and their interactions

W79-70178 606-16-27
Lyndon B Johnson Space Center, Houston Tex
REFINING OF NONTERRESTRIAL MATERIALS
R J Wiliams 713-483-5280

The pnmary objective of this RTOP s to study and quantify
processes by which metals, oxygen and other useful products
might be obtained from nonterrestnal oxides and silicates by
studying theoretically and experimentally the physical chemistry
of such processes The work will use theoretical and experimental
techmiques to obtain details and to quantify refining processes
The emphasis will be on processes using electnical, thermal, or
physical means for refining rather than chermical techmques The
work will involve in-house research studies emphasizing the
elactrolysis of refining gases using sold ceramuc electrolytes and
contracted research and study on electncal, thermal, or physical
refining techniques

W78-70177 506-16-41
Ames Research Center, Moffett Field, Calf

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 dunng atmosphenc
entry The specific objectives are to (1) develop improved
minimum weight TPS to enhance the space shuttle and enable
fully reusable advanced space transportation systems develop-
ment (2) develop planetary probe heat shield matenals and
determine methods to minimize heat shield weights, (3) develop
concepts and heat shield matenals for safe earth entry of
radioactive power sources and to support DOD requirements
The system requirements for each end use are defined Thermal
protection matenals parameters are determined that meet these
requirements Matenals are either selected from the extensive
technology in existence or new matenals with optimized properties
are developed Candidate thermal protection concepts and
matenals are subjected to systematic analysis and testing to
quahfy them for the defined end use Extensive unique Ames
arc plasma test facilites, developed for space shuttle and planetary
entry probes, are used 1n the expenmental evsluations Analytical
studies are performed utiizing unique environmental computer
codes developed by ARC that include detailed models of both
the aerothermal environment and matenal response to obtain
n-depth understanding of the matenal charactenstics Detailed
temperature dependent radiation properties are computed for
gaseous species required for thermal response analysis Matenals
are often developed as a result of these studies to meet the
ever more stningent requirements for atmosphenc entry thermal
protection

W78-70178 508-18-43
Langley Research Center. Hampton Va
TPS MATERIALS FOR SPACE TRANSPORTATION 8YS-
TEMS
R T Swann and R R Heldenfels 804-827-2969

The objectives of this RTOP are to provide heat shield testing
to support the space shuttle program and to develop improved
thermal protection matenals and systems for advanced space

portation Sy Availlable ARC-tunnel and other faciies
will be used as required to vahdate the space shuttte TPS If
problems are discovered in the course of this testing, mn-house
programs will be undertaken to find solutions Environmental
exposure testing of RSI will c« For adh d vehicl
new matenals and matenals configurations will be developed
with emphasis on metsllic matenals High temperature creep
will be studied. data will be generated on vanous alloys and a
design methodology will be developed Thermomechanical
processing techniques which improve creep resistance and other
properties of matenals will be evaluated The possibity of
developing a8 high performance carbon-carbon heat shield
matenal will be explored

W79-70179 506-17-13
tangley Research Center Hampton Va

ADVANCED SPACE STRUCTURES

A Guastaferro and H T Wnght 804-827-3265

(524-70-03. 524-72-03)

Research and technology will be conducted on structura)
concepts and closely related areas that have been identified as
key technology drivers in the design and development of future
large area space systems Because these systems will be carned
into orbrit on shuttle fights the concepts deveioped under this
effort will consider matenals erection or deployment schemes
and packaging techniques that are compatible with the shutile
New concepts along with the most pronusing existing concepts,
which are in varying stages of development will be identified,
developed. and venfied through small scale ground tests Erectable
and deployable techniques for constructing platforms reflectors,
and long booms in space wifl be developed Research will be
conducted in many subsystem areas such as hghtweight structural
elements and )joints, assembly procedures active shape control
techmiques surface accuracy measurement systems and dynamics
of large structures Graphite thermoset/thermoplastic composite
matenals will be examined and utihzed where possible to achieve
the stiffness thermal control and minimum weight charactenstics
required for the structures Laboratory tests will be conducted
on these matenals to evaluate adverse effects of environmental
conditions, such as radiation exposure and hfetime prediction
techmiques will be developed

W79-70180 506-17-23
Langley Research Center Hampton, Va

SPACE STRUCTURAL DESIGN METHODS

Harvey G McComb Jr and R R Heldenfels 804-827-3121
(5605-02-33, 517-563-13)

Advanced structural analysts and design methods will be
provided to predict accurately and economically the performance
and durability of future space systems Theoretical analysis and
design efforts include research on new equations to represent
structural behavior and rapid, effective solution techniques to
make complex analysis and design calculations feasible The effort
includes selected computer code development to provide practical
tools and selected structural expenments to evaluate the accuracy
of advanced methods Current emphases are on efficient analysis
and design procedures for structures exposed to significant thermal
as well as mechanical loads basic advancements in noniinear
structural analysis procedures and methods to predict fatigue
Ife of composite structures Methods for including effects of
damage on strength of compasite structures and design techmques
to increase residual strength of damaged composite structures
will also be studied

W79-70181 508-17-33
Langley Research Center, Hampton, Va

SPACE VEHICLE DYNAMICS

M F Card and R R Heldenfels 804-827-3054

{506-17-13, 524-72-03)

The objective of this effort 1s to develop and vahdate advanced
analysis and test methods for the prediction of dynamuc and
acoustic response of space transportation systems and payloads
A major pant of the effort 1s 10 establish new analysis and test
techniques for dynamic response which will permit rapid, accurate
prediction of the response of new candidate payloads from
knowledge obtained on eardy launch veticle fights In current
studies, refined methods of vehicle-payload coupling will be
mvestigated, as well as advanced methods of measuring and
reducing in-fught dynamic data on a candidate shuttle payload
Research will also be conducted on the dynamic response of
very large, flexible structures with distnbuted contro! force loadings
and deployment motions The effort also includes studies of the
control and relief of dynamic loads associated with space vehicle
performance and the thermal acoustic response of launch vehicle
thermal protection systems

W78-70182 508-17-36
Jet Propuision Lab, Cahf inst of Tech, Pasadena

SPACE VEHICLE DYNAMICS METHODOLOGY

J A Garba 213-354-6796
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The prnincipal objective of this five-year effort 15 to perform
research and advanced deveiopment in dynamics critena design,
analysis, and testing to develop and update analysis and test
methods Basic research will be performed in structural dynamics
related to future problems such as large complex nonlinear space
structures These methods will be used for the prediction and
venfication of structural response and stability in support of
advanced design optimization and qualification of space transpor-
tation systems and payloads The activites will be coordinated
with NASA headquarters, other NASA centers, and the Dynamic,
Acoustic and Thermal Environment {DATE) Working Group charred
by GSFC The task will utilize existing data from flight programs
(Viking Voyager, and others) unti# the shuttle orbiter bay flight
data are available

W79-70183

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

{750-04-09)

Specific objectives are to develop and validate an \mproved
method for predicting the random wibration environment of STS
payloads to enhance and validate a method for predicting STS
payload bay acoustic environment, and to obtain STS payload
bay fight data that is specifically suited for providing venfication
of payload design loads, vibration, acoustic and thermal
environment prediction methods The approach i1s to develop an
empirically based wvibroacoustic transfer function method that
incorporates a computerized data bank to serve as the principal
investigator for the LDEF acoustic environment measurement
expenment to correlate measured flight acoustic data with math
mode! predictions and, via the DATE Working Group actvity
plan and manage the acquisition and processing of OFT payload
fhight data obtained from the DFI system and operational flight
data to be obtained from the TFI system

506-17-36

W79-70184
Marshall Space Fliight Center Huntsville, Ala
SPACE VEHICLE ACOUSTICS AND DYNAMICS
R S Ryan 205-982-2481

The objective 1s to develop and validate dynamic, acoustic
response and stabihity prediction capabiity to provide for improved
structural design and 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/environmenta! modeling,
numerical methods, and computer applications, response
computations, structural dynamic testing and analysis/test
correlations Also, 8 study of the interaction of control and
structural dynamics as the control requirements drive the
structural dynamic modeling and test requirements will be made
In addition, 1t 1s the objective to develop Spacelab expenment
structural design packaging cntena for loading and off-loading
mission requirements The approach will be to conduct basic
Iterature and experiment searches, develop concepts and
approaches formulate analytical and/or test procedures
equations etc, evaluate and compare alternatives and venfy by
analysis and test The following major task areas are being
undertaken to accomplish the objective component design and
test cntena (high frequency), improved structural design and fluid
dynamics analysis capabiity (includes nonlinear-viscoelasticity)
accuracy requirements of input environments and payload loads
({loading and off-loading)

506-17-39

W78-70188

Langley Research Center, Hampton, Va

HIGH TEMPERATURE SPACE STRUCTURES
S C Dixon and R R Heidenfels 804-827-3423
(617-53-13. 505-02-43, 524-71-03)

The objective s to develop structural and TPS concepts
required for improved efficiency. Iife and cost of airframes for
space transportation systems Define the aerothermal loads and
ﬂow/structure interaction parameters required for design of such
structure Evaluate structural concepts via radiant heating and
mechanical loading tests, and define serothermat loads and
evaluate TPS concepts via tests in the 8-foot high temperature

506-17-43
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structures tunnel and the thermal protection system test facility
Focus current effort on hot metallic structures and metalic TPS
concepts for earth-to-orbit vehicles

W79-70188

Ames Research Center Moffett Field Cahf
ULTRASENSITIVE DETECTORS FAR IR SENSORS

C R McCreight and H Lum 415-965-6525

(188-41-55, 506-25-21, 506-18-21, 358-41-06}

The objective of this RTOP 1s to develop advanced infrared
detection systems for astronomical research This program will
provide the technology for new and more efficient data acquisition
capability throughout the infrared {IR) spectrum (2-120 microns)
for the low background astronomical application (t wili benefit
the entire NASA IR astronomy program including future programs
such as the Shuttle Infrared Telescope Facility and the space
telescope, and the on-going ground-based, airborne, and
balloon-borne programs Activittes will include development of
hybnd and monohthic arrays of high sensitivity extninsic silicon
and germamum detectors The IR array expertise developed by
the Department of Defense (DoD) and NASA wili be used for
wavelengths below 25 microns New IR arrays will be developed
for wavelengths beyond 25 microns Activities will also include
development of real ime data preprocessing/data compresston
electronics for use with the arrays in the astronomical application
The IR detector expertise in industry will be used fo, design
fabrication and preliminary testing of the arrays Detailed
evaluation of the arrays and electronics will be carned out at
Ames and also at university facitities by interested IR astronomers
Realistic observational testing will be conducted using existing
ground-based and awborne facilities All work performed under
this RTOP will be closely coordinated with related DoD and
NASA activities

606-18-11

W79-70187

Langley Research Center, Hampton, Va
ULTRASENSITIVE DETECTORS. IR SENSORS
H D Hendnicks and J E Stitt 804-827-3418
(506-20-33)

The objective of this research 1s to cevelop and evaluate
infrared ultrasensitive detectors that will provide tenfold increase
in usable data acquisition through improvements In sensitivity
resolution and spectral range for application in aerospace missions
such as earth resources atmosphenc, ocean pollution and
environmental monitonng The main thrusts are (1) to develop
monohthic indium antimonide detector arrays (1-5 micrometers)
with on chip signal processing and readout of infrared sensors
utilizing charge coupled {CCD} technology (2} to develop mercury
cadmium tellunde monolithic infrared arrays (8-14 micrometers)
utihzing CCD technology, (3) to develop improved pyroelectnc
detector-CCD arrays that will operate near room temperature,
(4) to develop tugh quantum efficiency - two Giga-Hertz bandwidth
photomixers for laser heterodyne spectrometry, and (5) to develop
calibration compensated detector arrays for multi-spectral
scanners Maternals processing, device technology and fabncation
technology will be developed to give the improved signal to
noise ratios, increased resolution and broader spectral sensitivity
Techniques for calibrating and compensating detector arrays wiil
be perfected

506-18-13

W79-70188
Jet Propulston Lab Calf inst of Tech. Pasadena
INFRARED DETECTOR ARRAY DEVELOPMENT
J B Wellman 213-354-3712

The objective of this program 15 to develop infrared detector
arrays to be used as building blocks in the development of
remote sensing instruments for future NASA mussions The
development of IR arrays which utiize charge coupled device
multiplexers to realize the advantages offered by large numbers
of detectors in being actively pursued by a8 number of semiconduc-
tor manufacturers funded pnmanly by the miintary While this
technology offers the potential for several orders of magnitude
increase in information returmn from future NASA missions it will
require substantial development in order to satisfy the unique
requirements of NASA missions Pnmary among these 1s the
need to acquire data with radiometnc precision tn an environment

506-18-16
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with low thermal background Additional requirements wnclude
the need to produce images and moderate resolution spectra
tugh detectivity performance 8t intermediate temperatures of 50
to 100 K achievable with radiative coolers long operating life,
and survival 1in a radiation environment The approach to the
development of detector arrays consist of three interrelated
activities--user oriented misston and instrument definstion, detector
technology development and the implementation of a state-of-the-
art infrared detector test capability The mission and instrument
definition activity will be the source of requirements for the
detector development and will provide fundamental engineenng
trades to support proposal readiness Technology development
consists of selecting from the several technologies those which
are appropriate to our needs and designing and manufactunng
“the detector arrays under contract to JPL- The development of
a strong test capability 1s a key part of this program Because
of the unique requirements mentioned earlier much of the test
capability possessed by industry fals to properly address the
device parameters of concern to our missions The results of
our evaluation of detector performance will be factored into the
development program at the contractor, and used in the
development of instrument concepts

W79-70188

Langley Research Center Hampton, Va
HIGH RESOLUTION LASERS: ELECTRO-OPTICAL SENSOR
TECHNOLOGY

S L Ocheltree and J E Sttt 804-827-2791

{750-03-03)

The objective of this research s to investigate advanced
faser and electro-optic sensor concepts, develop related 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 backscat-
ter and fluorescence techniques for manne and estuanne water
parameter measurement and continuously tunable wisible and
infrared laser techniques for high resolution absorption and
emission spectroscopy and measurement of low concentration
atmosphenc constituents

508-18-23

W79-70190

Goddard Space Flight Center, Greenbeit Md

HIGH RESOLUTION LASERS LASER RANGING
M W Fizmaunce 301-982-4948

(681-21-02)

The purpose of this RTOP s to develop the mgh performance
laser components and subsystems needed for on-going NASA
programs in geodynamics, with particular emphasis on the Earth
and Ocean Dynamics Application Program (EODAP) The pnncipal
focus 1s on instrumentation systems which can provide global
coverage from an orbing platform such as the space shuttle
Specific objectives are as follows (1) develop the components
and engineenng model for a ligh accuracy (1-2 cm) spaceborne
laser ranging system (2) carry out analytical and expenmental
investigations of the effects of the earth’s atmosphere on
ground-based and space-based laser ranging systems and (3)
develop and evaluate tracking and control system techniques
for very accurate {1 arc-second typ) ponting of ground-based
and shuttle-based laser systems The technical approach in each
of these respective areas 1s (1) develop subnanosecond, flight
qualified Nd YAG lasers and very wideband {typ 35 GHz) optical
receivers, {2) improve existing models using sample meteorologi-
cal data and ray trace calculations, and carry out multiwavelength
propagation expenments to test the models, and (3) using the
computer controlled 1 2 meter telescope facility at GSFC, evaluste
new angle tracking devices and software techniques

506-18-26

W79-70191
Langley Research Center, Hampton, Va
MULTIFUNCTION MICROWAVE: BROADBAND RADIOME-
TERS
R F Harnngton and J E Sttt 804-827-3631

The objective of this program is to develop the technology
of and demonstrate the feasibiity of an array of broadband
microwave precision radiometers for simultaneous imaging of
earth surface parameters on an all-weather basis The technmcal

506-18-33

approach will be to improve the basic radiometers by improving
the performance resoiution bandwidth stabiity and rehabiiity
of these devices through the development of low loss front end
components broadband devices with flat frequency response
microwave integrated circuit devices broadband antenna feeds,
etc Broadband laboratory breadboard sets of improved microwave
radiometer arrays with simultaneous imaging will be constructed
calibrated and evaluated

W79-70192

Jet Propulsion Lab, Calf Inst of Tech. Pasadena
MULTIFUNCTION MICROWAVES. DEVELOPMENT OF
SUBMILLIMETER WAVELENGTH COMPONENTS

J W Waters 213-354-3025

(506-18-35, 198-10-06. 638-20-05, 750-01-25)

This RTOP 1s for a program to develop low-noise coherent,
submiflimeter wavelength receivers for muitifunctional uses The
goal of the program is to provide the technological developments
necessary for constructing low-noise receivers operating up to
2000 GHz frequency (0 15 mm wavelength) These recervers
will be of importance to the following areas of the space program
in the time penod beyond 1980 (1) terrestnial atmospheric
observations from aircraft balloon and earth orbit {2) astronomcal
observations from aicraft and from earth orbit {3) mussions to
planets and comets, and (4} supporting laboratory spectroscopy
Measurement needs of upper atmosphenc research require that
these recewvers be developed as soon as possible At present
no technique exists for global monitoring dunng both day and
nightime conditions of the chemically active species atomic O
OH, CI0 HQ and others Measurement of these species in the
upper atmosphere 1s of recognized importance for assessing the
extent to which man's technological activihes may be affecting
earth’'s protective ozone layer Calculations have shown, however
that these species can be measured by observations of therr
emission spectra with submillimeter recewvers In fact, for some
of the species, submilimeter recevers may be the only means
for their measurement A satellite dedicated to upper atmospheric
research 1s being considered for launch in approximately 1985
Development of the submilimeter technology to meet measure-
ment needs for the scientific objectives of this and following
satellites 1s one goal of this RTOP Four major component areas
must be addressed (1) development of efficient quasi-opticat
techniques for submilimeter recewver front ends, (2) development
of techniques for efficient couphing of submilhmeter radiation to
nonlinear devices {3) development of appropriate nonhinear devices
capable of efficient operation at submillimeter wavelengths, and
(4) development of local oscillator sources

508-18-36

W79-70193
Goddard Space Fiight Center, Greenbelt Md
MULTIFUNCTION MICROWAVES
J L King 301-982-4949

The objective of this RTOP 1s to develop advanced technology
and system concepts for passive microwave and millimeter wave
sensing of the earths environment These sensors operate in
selected bands over a frequency range from 6 to 225 GHz to
measure parameters such as atmosphenc water vapor, tempera-
ture, precipitation, sea surface temperature and wind speed soi
moisture, and snow water content etc Yhese muitifreguency
and multifunction systems require advanced receiver technology
and high tolerance reflector development above 100 GHz in
the lower microwave region large aperture scanning beam and
multibeam pushbroom antennas must be developed to provide
enough resolution and swsath coverage for meaningful space
applications Wideband (20 GHz) low noise mixers (8 dB noise
figure} and sohd state oscillator development will continue mn
the 180-225 GHz range for the water vapor sounding radiometer
The 14 GHz electncally scanned soil moisture radiometer array
task will continue with the development of a ten meter long
three to four element breadboard model microstnp array for pattem
range testing This year's thirteen channe! {1-100 GHz)} advanced
scanning microwave radiometer concept study (three meter/
mechanical scan) will be followed up with a detailed design
study of the scan mechamism, multichannet feed, and diplexer
network.

506-18-38




W79-70194 508-18-45
Jet Propulsion Lab Calif Inst of Tech, Pasadena

HIGHLY RELIABLE SENSOR TECHNOLOGY PREDICTABLE
LONG-LIFE LS! MICROCIRCUITS

J Maserpan 213-354-3801

(186-68-83)

The objective of this RTOP 1s to provide a means of acquiring
advanced LS| (large-scale-integration) components with predict-
able rehabiity The effort focuses on MOS technalogies including
CMOS CMOS-S0S. NMOS and CCD which are lhikely to remain
the dominant LS! technologies for years to come These LSI
technologies are key to future missions requining large information
return (earth observation planetary, and shuttle)} However, flight
qualification of advanced LS| components represents a major
problem NASA can no ionger depend entirely on standard parts
lists and screening methods, since LSi components are really
subsystems which undergo ever-changing designs--many of
which must be custom--and the components are too complex
for thorough testing The approach is based on the concept of
developing test-chip and test-wafer procedures for use on LSt
hnes These procedures provide the data needed for reliability
prediction that cannot be obtained from the LS| components
themselves The data can also be the basis for screening out
unreliable LS| processes lines or wafer lots and thus avert serious
problems downstream The test procedures being developed are
of a fundamental nature and are thus apphcable to a rapidly
moving LSt technology The key information needed has been
established through dewvice physics and in-depth studies of failure
mechamsms Efectnical and chemical diagnostic techmiques have
been developed to assist these studies, and to provide test
procedures for acquinng the key physical parameters Device
models are developed to allow prediction of device performance
in terms of these basic parameters Thus by determining the
stress-time dependence of the few key parameters it s possible,
using conventional computer simulation techniques to predict
rehiability of complex LS! components These basic developments
are being done in-house Vernfication 1s achieved through
interactions with industry other government agencies and NASA
guality assurance teams

W79-70195 5068-19-13
Langley Research Center Hampton, Va

PRECISION POINTING AND CONTROL ADVANCED
SPACECRAFT/EXPERIMENT SYSTEMS

W W Anderson and J E Sttt 804-827-3049

(750-03-15)

The objective of this RTOP 1s to develop techmiques, hardware,
and software to further the long range spacecraft guidance and
control, and information systems goals of 10 times greater
accuracy In experiment pointing systems, the development of
long life navigation, gwidance and control system concepts, and
the development of large structures control and pointing
technology To achieve these goals, new devices, concepts and
analyses are being pursued These include (1) spacecraft attrtude
control momentum devices, such as the magnetically suspended
Annular Momentum Control Device (AMCD) (2) new techniques
for expenment vernier pointing, such as the Annular Suspension
and Pointing System (ASPS). (3) analytical studies of optimum
spacecraft maneuvening (4) analytical studies of the stabihiza-
tion and control of large space structures, and (5) analytical
studies of automation technique applied to the construction and
assembly of large space structures Through these efforts.
technology 1s being developed to permit the design and
implementation of cost effective spacecraft and expenment control
systems System and component requirements as well as
conceptual designs are being defined through the use of simulation
Effective system configurations, low cost system integration,
multipurpose operation, and component standardization will be
used to reduce system and component costs while achieving
required performance Development of control software and
hardware will be undertaken and cntical hardware elements will
be carned through laboratory evaluation to establish feasibility
This effort 1s being directly coordinated with GSFC, JSC, MSF
and JPL.
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W79-70198 508-19-156
Jet Propulsion tab Cahbf Inst of Tech, Pasadena
PRECISION POINTING AND CONTROL TECHNOLOGY
{PPACT) DEVELOPMENT
S Z Szirmay 213-354-4431

The fong-range objectrve of this RTOP 1s to develop and
demonstrate prectsion pointing and control conceptual designs
analysis tools and implementation approaches applicable to a
wide range of NASA programs including technologies required
for large structure control and pointing experniment pointing and
spacecraft control Future missions demand systems and
components with longer fe lower weight and less power The
use of high-accuracy pointing systems will faciitate the attainment
of the tong-range goals of a tenfold increase in the acquisition
of new and usable data and 50% decrease in cost Prnncipal
program targets are (1) develop for planetary application a
breadboard model of a precision pointing and tracking system
to provide 10 arcsecond accuracy and 02 arcsecond stability
while tracking at rates up to 400 arcseconds per second, and
with a8 slewing capability of 2 degrees per second by FY-81
{2) provide definition of advanced shape control techniques for
control of large flexible spacecraft and complete initial comparnison
studies by FY-80 and (3) identify advanced technologies required
for control of large space structures and a plan of development
implementation by early FY-80

W79-70197 606-19-23
Langley Research Center Hampton Va

ONBOARD NAVIGATION LANDMARK TRACKERS

W E Howell and J E Sutt 804-827-3551

(750-03-14)

These proposed landmark tracking studies and expenments
are designed to support the development of landmark tracking
techniques for evaluation aboard early shuttle fughts The method
1s based on pointing or tracking via contrast properties of the
landmark, prowiding pointing and tracking error signals not
dependent on knowing spacecraft ephermens and attitude to
great precision, as required in present methods This effort will
allow an early assessment of instrument charactenistics, software
requirements, and proper flight expenment objectives These
objectives will be evaluated » simulated orbital passes over
representative targets obtained by using equipment developed
under earher contracts Separate studies wil be made to
evaluate the potential use of real-time optical correlation systems
n landmark tracking applications

wW79-70198 508-19-25
Jet Propulsion Lab Calif Inst of Tech, Pasadena
AUTONOMOUS NAVIGATION FOR UNMANNED SPACE-
CRAFT

E Heer 213-354-3060

(506-19-14, 506-20-11, 310-10-60)

The objective 15 the orderly and timely development of
navigation technology and nawvigation systems needed for the
efficient conduct of future space missions Long range goals are
a ten-fold increase in system accuracy and scientific data
acquisition capabiity while reducing total costs Technology
developments are aimed at reducing the nawigation costs of
future Galleo-type mussions by over $05 million per mussion
and future Voyager-type missions by over $025 milhon per
mission Included are Automated Optical Nawigation (AON) for
application on earth, and Optical Measurement Technology (OMT)
development A prototype version will have been tested in FY-78
using recorded Viking mussion data from the Martian encounters
of 1975, and will be faught-demonstrated in FY-79 using Voyager
Jupiter encounter data Advanced versions will be demonstrated
on the MODCOMP minicomputer at Voyager Saturn encounter,
and the system will be operational dunng the Gahleo mission
orbitat phase This ground-based system will provide a technology
base for post Galileo fully automated onboard nawvigation The
OMT project wilf contnbute to the navigation capabiities of CCD
cameras and provide navigation sensor technology for post-Galileo
dusl-purpose sensors, a science-navigation sensor and a
tracker-navigation sensor OMT development will enable acquisi-
tion and processing of nawigation data increased many-fold in
volume, at a net reduction in navigation cost, and provide onboard
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data acquisiion and processing capabilities which can enhance
reliabiity and enable automated onboard navigation after the
galiteo mission The technical plan presented 1s consistent with
the 17 Feb 1978 joint OAST/0OSS Memorandum of Understand-
ing Development of Approach Optical Navigation-Automated
Data Processing on the JPL Realtime Mim Computer System
FY-78 marked the completion of the development of breadboard
maneuver strategy software for satellite gravity assist orbit control
and the completion of development of advanced algonthms FY-79
will mark the completion of the validation of dynamic models
for outer planet satellite motions

W79-70199
Goddard Space Flight Center, Greenbelt Md
ON-BOARD NAVIGATION NEAR-EARTH SATELLITES
A J Fuchs 301-982-6846 .
The long-term objectives of this RTOP are to develop the
means for performing on-board satellite navigation and to
demonstrate the feasibiity of the techniques by means of an
expenment on-board a satellite in the 1981-1982 timeframe
Satellite navigation 1s defined to include the determination and
control of spacecraft orbit and attitude and applications thereof
Dunng the intial phase of this RTOP, the techniques and
procedures for on-board orbit and attitude processing and
instrument control for earth-pointing imaging spacecraft such as
the LANDSAT-D or in the shuttie bay will be developed, whereby
all of the components (hardware, software, and sensors) for
on-board image registration are defined The system components
for orbit and attitude determination being studied dunng this
phase of the RTOP are the Global Positioming System and the
MMS attitude control system respectively Subsequently, the
techmiques and procedures for providing on-board orbit, attitude
and uming data for other classes of missions will be specified
and developed Alternative approaches for on-board orbit
determination such as the utilization of TDRSS data or a follow-on
synchronous sateflite system will be investigated

508-19-26

W79-70200
Marshall Space Fhight Center Huntsville Ala
ON-BOARD NAVIGATION - LASER GYRO SYSTEM
L. J Cook and D Stone 205-453-0785

An objective of this RTOP 1s to complete the evaluation of
the integrated laser gyro dodecahedron IMU/navigation system
with the level of technology development completed in FY-78
An evaluation will be made of advanced laser gyro concepts
Selection will be made of technology developments to be
considered for inclusion 1n an advanced redundant IMU/navigation
system for aerospace applications

508-19-29

W79-70201 508-19-30
National Aeronautics and Space Administration, Washington D C
ROBOTICS/MACHINE INTELLIGENCE ARTIFICIAL
INTELLIGENCE CONCEPTS

W Gevarter 202-755-3227

{506-19-35)

The objective of this RTOP 1s to improve NASA s ability to
automate spacecraft functions and operations, to manage large
amounts of data to effectively utiize sensed information, and
to provide more efficient methods for processing information
Near-term targets include development of automated problem-
solving systems and techmiques for machine perception and
analysis of scenes The technical approach s to develop computer
models which simulate intelligent system operations -- such as
perception, problem-solving question-answering and learning --
and to test these models with vanous real or approximately real
functional problems The results will provide guidelines for the
development and exercise of autonomous or robotic systems
such as automated maniputation and assembly rmussion operations.
autonomous spacecraft automated checkout and test, etc The
work will be performed through a senes of research grants and
contracts with academic and industnal laboratones recognized
for their competency in automated systems R&D

W79-70202
Jet Propulsion Lab, Calf Inst of Tech, Pasadena

508-19-35
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ROBOTICS /MACHINE INTELLIGENCE AUTOMATED
SYSTEMS

£ Heer 213-354-3060

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

This plan covers a robotics and machine intelhigence applica-
tions program to meet NASAs needs The objectives are to
develop and flight qualify specific technology Specific objectives
are (1) automated wviston and recognition systems (2) automated
mission operations and on-board command generation (3)
automated techniques for handling assembly and construction tn
space and (4) concepts and requirements for highly automated
spacecraft/ground systems in the late 1980's The objectives
will be accomphshed by (1) developing real-time scene analysis
capabiity an artsficial retina, and automatic image classification
and retneval algorithms (2) modify and improve the automatic
problem-solving system and apply learning and error-correction
techniques to the man-machine interface (3} implement assembly
coordinator facilitating effective interaction among subproces-
sors develop advanced arm control techniques, develop techniques
for dynamic manipulator gurdance and perform preliminary
assembly expenments and (4) conduct a systems study to define
detailed technology requirements and impiementation strategies
for highly automated spacecraft/ground systems

W79-70203
Langley Research Center, Hampton, Va
ADAPTIVE DATA HANDLING SOFTWARE SUPPORT
SYSTEM TOOLS AND TECHNOLOGY
E C Foudnat and J E Sutt 804-827-2077

The objective of this RTOP s to define and develop software
support tools and technology which will provide for the effective
utihzation of digital electronics in avionic and space flight systems
To be effective, the user {(eg. research, flight test engineer)
must be involved in all stages of program development and
checkout so he maintains visibility and continuity with his flight
test objectives The tool system concept must also keep pace
with the rapidly advancing and changing computer hardware
developments The approach i1s to develop flexible software
tanguage systems vahdation, and test procedures whereby the
particular hardware system charactenstics can be made semi-
transparent yet efficient to the user These software techniques
will be developed and tested by application to NASA flight test
programs and will be avalable to NASA other government
agencies umnwersities and industry

508-20-13

W78-70204

Jet Propulsion Lab . Calif Inst of Tech, Pasadena
ADAPTIVE DATA HANDLING DIGITAL DATA SYSTEM
M Ebersole 213-354-4595

(186-68-89 506-19-32, 506-19-21, 506-23-55)

The Digital Data Systems task has been identified as an
area of cntical technology requinng development for the NASA
End-to-End Data System (NEEDS) in the shuttie era The specific
objective of the task is to develop a8 modular distributed processor
digital data system utiizing microprocessor and other LS|
technologies as basic building-block elements to demonstrate
multi-mission adaptive systems which support the NASA goal
to decrease science data and hife-cycle costs by more than 10X
This work 1s based on the Unified Data System (UDS) activity
conducted through FY-77 which was a proof-of-concept effort
culminating in the completion of a distnbuted processor digital
data system breadboard Effort in FY-78 has included the
prehminary design of the application of the distnbuted processor
data system concept to the Gahleo flight project and the design
and checkout of a microprocessor based module, the Remote
Terminal Unit {RTU), which 1s an essential bullding block of a
fught quality version of the distnbuted processor data system
The key FY-78 activity was the design of a second-generation
UDS breadboard which incorporates more advanced microproces-
sor technology. fault tolerance and fhght quality design require-
ments The design s specifically talored towards being the
baseline for a Shuttle Data System demonstration in FY-81
Emphasts in FY-79 will be on fabncation test. and evaluation
of the LS| breadboard system and development of the necessary
operating system software and software support aids to allow
the system user to develop low cost application umque software

508-20-15

e b




The LSI data system will serve as the forerunner for earth or-
bita) missions such as SEASAT Planetary missions to the outer
and inner planets and specifically the Shuttle Demonstration Data
System This RTOP also provide supporting technology which Is
beneficial to the Robotics RTOP (506-19-32) the Guidance and
Navigation RTOP (506-19-21), the Automated Power Manage-
ment System (APSM) RTOP (506-23-55) and the DSS RTOP
(186-68-89)

W78-70206 508-20-18
Goddard Space Flight Center Greenbelt, Md
ADAPTIVE DATA HANDLING RESOURCE EFFECTIVE
DATA SYSTEM (REDS) DEFINITION
J Y Sos 301-982-2213

The REDS Definiion 15 one of five elements within the NEEDS
Phase | program This RTOP descnbes the REDS study effort
The objectives of this study are to determine and quantfy the
data/information system dnvers based on an n-depth analysis
of probable future missions and thewr requirements on the system,
to establish systems concepts of NEEDS which will satisfy in a
near optimum manner the NASA data/information management
requirements of the post-1980 time frame and to understand
and quantify the systems performance of the present and
conceptual systems from an analysis and modeling prospective
The most important aspect of the study ts the analysis of the
manner i which data are collected, processed. handled, managed
and distnbuted by NASA s ensemble of data/information systems
for the 1980's This avaluation will provide management with
altematives 1n the selection of system configurations These
choices of system configurations will imply certain options In
the areas of technology, management and cost and will thus
identify the thrusts which must be undertaken to implement the
selected NEEDS design It 1s expected that the study will obtain
an analytical systems solution for effectiveness and efficiency of
event detection, data transfer, and information extraton which
will satisfy the user requirements

W79-70208 508-20-23
Langley Research Center, Hampton, Va

ON-BOARD DATA PROCESSING: MULTISPECTRAL DATA
PROCESSOR

Charles Husson and J E Sttt 804-827-3535

(506-20-33)

The objective of this work 15 to develop on-board data
processing technologses to enhance the performance of operational
and analytical spacecraft sy The specific oby 15 t0
develop stand-alone, lightweight, real-time programmable
processors for data manipulation and computational applications
surtable for analysis of LANDSAT mufttispectral data This work
s intended to economically and expeditiously reduce data obtaned
from remote sensing vehicles The long-range goal 1s to achieve
a 1000-fold increase in the capability of earth-based stations to
process multispectral data Current research efforts include the
development and evaluation of a mutufunction CCD processor
integrated circut. & unwversal hinesr predictor matnx operator,
and the penipheral support electronic technology This work also
will luate these proj d devices 1n breadboard architectural
hierarchies based on muttivanant interactive digrtal analog systems
processors

W79-70207 608-20-25
Jet Propulsion Lab, Calif fnst of Tech, Pasadena

ON-BOARD DATA PROCESSING: SYNTHETIC APERTURE
RADAR (SAR) IMAGE PROCESSOR

R Piereson 213-354-3322

{656-44-04)

This RTOP 15 part of the NASA NEEDS Program The genersl
objective of this RTOP 1s to develop real-ime electronic synthetic
aperture radar {SAR) processor technology to meet the require-
ments of future space The specific oby 1S to design
and build a developmental SAR processor (DSP) and use 1t in
1980 to demonstrate processing of a 20 km swath of Seasat-A
data at the real-time rate Although the DSP will be used in a
laboratory environment, the basic design will be amenable to
implementation for on-board processing applications A major
element of thus task will be to develop a custom LS| cwcuit
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using digital charged-coupled-device technology to perform the
anmuth correlation function

W79-70208 506-20-28
Goddard Space Flight Center Greenbelt Md
ON-BOARD DATA PROCESSORS. PARALLEL PROCESS-
ING TECHNOLOGY
David H Schaefer 301-982.5184

The objective of ttus RTOP 1s to devefop hardware especially
suited for very high-speed analysis of data Such hardware 15
especlally needed for analysis of images sensed by earth
observation and planetary spacecraft The approach is to develop
massively parallel processing systems Such computational
systems contain thousands of processors functioning simultan-
eously

W79-70209 508-20-33
Langley Research Center, Hampton Va

SOLID STATE DEVICE TECHNOLOGY: ADVANCED
COMPONENTS

R A Breckenndge and J E Sutt 804-827-3535

(606-20-23. 506-18-13)

The objective 1s to develop advanced electronic devices and
components for increased capability and cost efficiency of
nformation handling in future aerospace missions Theoretical
and expenmental investigations in sefected areas of efectronic
matenals device concepts and processes will be conducted
n-house Research contracts and grants will be used to develop
new and improved 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 matenals device concepts and
processing techmiques for the development of data processing
devices, data storage devices and data transfer devices

W78-70210 508-20-42
Lewis Research Center Cleveland, Ohio
MICROWAVE AMPLIFIER TECHNOLOGY
R E Alexovich 216-433-4000

The objective 1s to advance the state of the art of microwave
power amplification for space and terrestnal applications above
one GHz To achieve this objective, research and technology
development programs will be undertaken on microwave
amplifiers, high current density electron emitters and high
power microwave passive components Studies and investigations
of space-earth propagation and interference will be undertaken
to guide high power communication component and subsystem
wnvestigation Specific techmques such as multistage depressed
beam collection and beam refocusing for hnear amplhfiers are
among promising techmiques being nvestigated n addition to
RF circurt and electron gun optimuzation studies

W79-70211 508-20-46
Jet Propulsion Lab Calif Inst of Tech Pasadena

MIGH SPEED DATA TRANSFER: X/8 BAND COMPO-
NENTS
J F Boreham 213-354-4107

(650-10-15)

The objective of this RTOP 1s to provide microwave sub-

ystems, techniq and feasibiity studies to enable high rate
data transfer from spacecraft to earth as needed by earth
applicatons and deep space missions in the B0's The approach
incomporates the following key tems (1) development of an
X-band transponder including increased ranging channel band-
width and stability, and compatibiity with one-way differenced
ranging navigation, {2) develop a 22 watt X-band sohd state,
power amplifier with greater than 20% dc to RF efficiency as a
replacement for expensive, unreliable TWTA's {3) development
of near-field measurement techniques and efficient analytical
methods necessary for cost-effectve testing and design of large,
mgh frequency (X-band and above) and/or complex antennas
required for high speed data transfer, (4) development of system
concepts and techmiques necessary to carry 8 low-cost informa-
ton distnbution system to a demonstrated pre-operations! status
The X-band transponder, m conunction with OTDA RTOP
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310-20-64 X-Band Uplink Development, will provide NASA the
economy of a single frequency unified X-band system and a 10
to 1000 fold increase in navigation, radio science telemetry,
and command performance while reducing uplink interference
with earth orbiting satellites 1t may also offer the possibihity,
for the first tme, of detecting gravity waves The XSSPA will
use a modular concept which will retain functional compatibility
with an array feed power ampiifier approach being demonstrated
by the end of FY-78

W78-70212 506-20-48
Goddard Space Fhight Center, Greenbelt Md

HIGH SPEED DATA TRANSFER, §/K-BAND COMPONENTS
AND TECHNIQUES

D 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 satisty the demanding communications
requirements of future space flight projects The fiight programs
of the 1980's are charactenzed by high data rates {(up to 600
Mb/s), simultaneous multiine and rehable long-life operation
The accommodation of such requirements shall be achieved
through technological advances in spacecraft RF techruques and
hardware

W79-70213 506-20-656
Jet Propuision Lab Calf Inst of Tech Pasadena

HIGH CAPACITY DATA STORAGE AND DISPLAY. FIBER
OPTICS DATA LINKS

A R Johnston 213-354-4054

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

The goal of the proposed effort 1s to apply the emerging
technology of fiber optic data hinks to NASA needs. and to
contrbute to the advancement of the technology in selected
areas Development of fiber optic data transmission will support
OAST goals both in terms of a great increase in mission capability
and a decrease in mission costs The pnncipal benefits to be
expected from the use of fiber optics are the EMI immunity of
the transmussion line, its small size and weight, wide band-
width, and ultimately lower cost than copper equivalents Two
long-term objectives will focus the work (1) development of a
space data bus capability, and (2) development of a high capacity
data distnbution capabidity Dunng FY-79 a breadboard of a
spacecraft data bus will be evaluated A high data rate apphication
related to requirements of future NASA data distribution will be
identified, and a hink conceptual design developed Technology
hmitations and needed single-mode component development
consistent with @ 1 G bit/sec data rate will be identfied
Apphications will be sought for quantitative evaluation and to
help wdentify imiting technology New effort 1s needed in the
area of wave guiding components, including bus couplers
directional couplers, and sources and detectors An appropriate
mix of evaluation of available devices with development of selected
concepts s planned

W79-70214 508-20-59
Marshali Space Flight Center, Huntsville, Ala
HIGH CAPACITY DATA STORAGE AND DISPLAY -
ARCHIVAL DATA STORAGE TECHNOLOGY
G A Balley 205-453-1595

The long range objective of this RTOP s to provide the
technology and techniques necessary to construct a high density
(10 to the 7th power bits/sq cm). high capacity (10 to the
15th power bits), fast (10-20 Mb/sec read-write rates).
inexpensive (10 to the Bth power cents per stored bit) optical
storage and retneval system The pnmary applhcation of this
effort 1s the Archival Storage System to be used in the NASA
End-to-End Data System (NEEDS) Program This memory s
intended to replace the use of magnetic tapes used in archival
storage faciities of large data base centers A breadboard
systemn has been completed and demonstrates the feasibility of
the archival memory needed by the NEEDS program The
fundamental technology required to implement the archival
memory s available such that technology breakthrough’ need
not be scheduled However, fundamental expenmentation and
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charactenzation of the storage media stself must be performed
to determine impacts limitations and problem areas Emphasis
will be placed on photographic film and metal-on-polyester These
matenals will be investigated to determine probability and sources
of errors as a function of spot size center spacing and contrast
ratto These expenments will also be apphed to rephcated
{second-generation) data Rephcating matenals and techmiques
will be directed toward providing a conceptual design of a
low-cost, self-contained reader that can directly use fiche copies
from the archival data base While it 15 beheved that the archival
memory developed for the NEEDS program will establish new
standards for storing large quantities of data, the full benefits of
such a system will only come to frmtion when an inexpensive
reader places the data base in the hands of many users

W79-70218 508-20-60
National Aeronautics and Space Administration Washington,
DC
HIGH DENSITY CIRCUIT TECHNOLOGY. ELECTRONIC
DEVICES
C E Catoe 202-755-3266

The objective of this program 1s to provide effective coordina-
tion of NASA sponsored research and development efforts on
electronic devices and systems with similar work supported by
DOD and other government agencies Through associate
membership on the Advisory Group on Eiectron Devices and its
constituent working groups. NASA program managers receive
expert advice on the feasibility currency and soundness of planned
R&D procurement activities, long ranging R&D requirements,
complementary work in other government agencies and forecasts
of new technical developments

W79-70218 506-20-69
Marshall Space Flight Center, Huntsville, Ala
HIGH-DENSITY CIRCUIT TECHNOLOGY - COMPUTER
AIDED DESIGN AND TESTING
J M Gould and L. C Hamiter 205-453-3772

The undertying goal ts the reduction of the cost of electronic
subsystems through enhancement of high density circuit
technology The principal subsystem cost factors are packaging.
parts fabrication and the screening and reliabiity testing of
parts To have a significant effect upon packaging costs, 1t s
essential to dramatically reduce parts count by increasing the
degree of integration of monolithic arrays while maintaining low
parts fabrnication and screening costs Such tugh density arrays
must consist both of off-the-shelf parts such as microprocessors
and memories and of custom designed arrays for collecting random
interface and control logic This effart will provide the technology
techniques, equipments, and sources to tnsure that high density
arrays can be produced with assured reliabiity in an economical
and consistent manner This will be accomplished through the
development of automated design, process and test hardware
and software high density large scale integrated circuit technolo-
gies, and improved methods and techmques to assess and assure
rehability

W79-70217 5086-21-12
Lewis Research Center Cleveland Ohio

ADVANCED CHEMICAL PROPULSION TECHNOLOGY
John W Gregory 216-433-4000

(910-03-02, 790-40-12)

The objectives are to provide the technology for improvements
in performance and reusabiity of higuid rocket components and
subsystems and to provide improved understanding of basic
chemical and physical processes in advanced chemical propulsion
The general advanced research and technology program will
include analytical and expenmental programs to improve the
understanding of combustion phenomena and to evaluate thrust
chamber life, advanced cooling techniques, and improved
fabrication techniques for more rehable long hfe chambers In
the advanced hydrogen-oxygen engine area a staged combustion
cycle powerhead system will be assembled and utiized as a
test bed to evaluate engine systems technology and to venfy
and update engine system computer models Basic combustion
and heat transfer work will be pursued with high density
{hydrocarbon) fuels-oxygen at operating conditions representative
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of main combustion chambers and preburners for tigh pressure,
staged combustion cycle engines In low thrust hydrogen-oxygen
propulsion system area work will be imihiated on engine system
design and parametnc data for use in low thrust orbit transfer
vehicle {OTV) tradeoff studies Component technology develop-
ment will continue for components applicable to both auxiiary
propulston systems and main propuision systems for low thrust
OTV's Low grawity flid system studies will investigate critical
charactenstics of and develop design cntena for, in-orbsit fluid
storage acquisition and transfer systems

W79-70218
Lyndon B Johnson Space Center Houston Tex
ADVANCED SPACECRAFT PROPULSION TECHNOLOGY
Robert W Polifka 713-483-5495

The objectives of this effort are to dentify evaluate and
characterize promising fow cost propellants {LOX/Hydrocarbon
type) for potential future space transportation system applications
The emphasis of this effort will be directed towards low earth
orbit manned maneuvering systems Basic engine and propellant
charactenization data will be generated to confidently support
future vehicle trade studies, as well as propellant and engine
cycle selections for mmmum cost and nsk development programs
Contracted technology efforts shall be conducted to analytically
and expenmentally charactenze the cntical engine performance,
combustion cooling, and overall system related properties of
promising fow cost LOX/Hydrocarbon type propellants The imtial
combustion charactenzation and screening tests wifl be conducted
at the basic single injector-element levei The cooling charactenza-
tion tests shall be conducted with resistance heated tubes and/or
channels The final characterization testing of the most promising
propeliants will be conducted at a thrust level (approximately
10,000 Ibf) such that the results can be confidently applied to
the actual engine apphcation The testing will be conducted over
a wide operaltng range so as to adequately support vehicle
trade studies

506-21-17

W79-70219

Jet Propulsion Lab, Calf Inst of Tech Pasadena
LONG LIFE ADVANCED PROPULSION SYSTEMS FOR
PLANETARY SPACECRAFT

D L Young 213-354-3217

{625-71-05)

The fust objective 1s to provide the research and technology
base for the rocket engine assembly and for key hquid feed
assembly components for advanced hquid propulsion systems
for use on planetary mussions This effort involves the support
of an on-going effort to develop a fiuonne-hydrazine engine
The feed assembly components effort will be the continuation
of the on-going component work, specifically long-term matenals
testing evaluation of preprototype component tests, and
procurement and testing of the prototype components This work
will directly support the system’s effort imitiated dunng FY-77
under RTOP 525-71-05 The second objective 1s 10 provide the
research and technology base for an earth-storable bipropellant
pump-fed spacecraft propulsion system needed to replace less
efficient pressure-fed systems for the planetary missions requiring
larger propellant quantities planned for the fate 80s and
beyond The wnitial study wiil focus on propeliant combinations
and potential of an integrated attitude control system Following
the demonstration of an earth-storable system work will be
extended to space storable propellants The third objective 15 to
assess the storage lifetime of squibs by modern physiochemical
means and identfy design improvements The fourth objective
1S to prepare and evaluate new thermally stable storable propellant
formulations based on standard hydrocarbon prepolymers and
on dianhydride chain-extended and cross-inked binders and to
develop a heat sterfizable solid propeilant motor which will satisfy
the requirements of future planetary lander missions A 280 kg
84% solid grain, composite (Keviar) chamber and the necessary
insulation systems will be fabncated and tested through the
required sterllization cycles Two fightweight solld motors using
the technology established will be loaded, sterized and tested

506-21-25

W79-20220 506-21-45

Jet Propulsion Lab Calf Inst of Tech, Pasadena
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PLANETARY PROPULSION RESEARCH AND ADVANCED
CONCEPTS

W Gin 213-354-3790

(506-21-25)

The overall objective is to create and explore new concepts
as well as provide supporting research which 1s needed to sncrease
performance decrease costs remove or reduce nsk and improve
rehabiiity and flexibifity of chemical propulsion systems which
are utihzed n every NASA mission Selected tasks contrnibute
directly or indirectly to technology which enables future high-
energy long duration missions to and exploration at outer planets
and terrestnal bodies Approaches will be both experimental and
analytical The specific tasks are (1) Planetary Atmosphernc
Propulsion study of advanced concepts to enable exploration
at or sample return missions from the planets (2} Microbal
Production of Ammonium Perchlorate feasibiity demonstration
of synthesis of perchlorate by low-cost biochemical methods
(3) Advanced Propeilant Concepts formulation of new cost-effec-
tive propeliants using mixtures of ammonium perchiorate with oth-
er oxidizers and formuiation of new propeflants with very high sol-
1ds loading by use of new binders with chemically-built in bonding
agents and (4) Combustion Studies fundamental combustion
studies with the porous plate burner will be continued as well
as the application of a coat to the oxidizer for instability control
new expenmental studies will be inmated to measure the intrnsic
ignition temperature of sold propellant and to compare cold
flow nozzle admittances with theoretical values {5} Viscoelastic
Mechanical Behavior formulation of techmiques to control
propellant mechanical properties processing and environmental
stability, and denve information for the design of motors and
prediction of useful life-times under expected environmental duty
cycles (6) Nozzle Exhaust Plume Models use of new mathemau-
cal techmques In rocket exhaust plume models to predict forces
torgues heating rates and loss of thrust due to plume impinge-
ment (7) Matenals Compatibiity with Liquid Propellants
determination of compatibilnty of MMH, H2H4 and N204 with
various matenals of construction (8) Liquid Rocket Engme
Physiochemical Processes study of rocket engine combustion
processes to obtain improved design methods and precedures

W79-70221
Marshall Space Flight Center Huntsville Ala
PLUME CHARACTERIZATION AND LASER-HEATED
PROPULSION
R J Richmond 205-453-0974

The research and technology effort which s descnbed 1s
directed at developing a chapter for the JANNAF Plume
Technology Handbook deals with developing vehicles base flow
and base heating developing a low altitude rocket plume flow
fieid prediction computer program, and providing a technology
base for laser heated propuision Existing computer programs
and expernimental data dealing with all areas of plume technology
are being reviewed and documented in a JANNAF Plume
Technology Handbook The present year's effort 1s directed at
preparing the chapter on vehicle base flow and base heating A
streamiined, low altitude rocket plume flow field computer
program, or set of programs, will be developed by combining
the best features of the existing programs into one new program
Laser radiation absorption expenments using pure hydrogen,
seeded hydrogen and other propeilant gases will be conducted
Expenmental results will be compared with analytical predictions
and a generalized thruster design model devefoped Parametrnc
analyses of thrusters using vanous propellants will be conducted
The more promising configurations will be selected for further
analyses and finally one configuration will be selected for
fabrication and test

506-21-49

W79-70222

Lewis Research Center, Cleveland, Ohio
AUXILIARY {ON THRUSTER SYSTEM TECHNOLOGY

R C Finke 216-433-4000

(506-22-22 506-22-32 750-06-01)

The objective is to define and develop the technology for
auxihary electnc propulsion systems, sncluding thrusters and
associated power processing, for application to geosynchronous
spacecraft and future large space structures Auxihary propul-

508-22-12
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sion systems, possibly with propellants other than mercury suitable
for application to large space structures will first be defined by
study and then developed The integration with geosynchronous
spacecraft and cost drivers of mercury bombardment thrust
systems operated between half and two millipound of thrust
will be evaluated by study The design of the 8-cm mercury
bombardment thrust subsystem will be verified by extended testing
of cntical subsystem elements and a complete subsystem life
test The work will be performed both by in-house and contracted
efforts

W79-70223

Goddard Space Flight Center, Greenbelt Md
AUXILIARY ELECTRIC PROPULSION SYSTEMS
Robert A Callens 301-982-4205

lon engine technology has reached sufficient maturity that

_further study needs to be conducted to determine the feasible
applications of electnc propulsion to LEO/GEO spacecraft in the
shuttle era This will be accomplished by first generating a reliable
cost basis for electric propulsion modules and then by investigating
the viability of applying 1on propulston for a spacecraft application
that requires high power for instrument operations Lewis Research
Center 1s cooperating in implementing this RTOP

606-22-16

W79-70224
Lewis Research Center Cleveland, Ohio
ION THRUST SUBSYSTEM TECHNOLOGY FOR SOLAR
ELECTRIC PROPULSION (SEP)
R R Lovell 216-433-4000

The overall program objective 1s to develop electric propulsion
thrust subsystem technology A baseline program is directed
toward demonstrating the technology readiness of a basehne
system by the end of FY 1980 An extended performance program
1s directed toward improving the performance of the 30cm
mercury thruster baseline system in order to enhance planetary
mission capability An advanced technology program is directed
at defining and developing electnc propulsion technology for
enhanced performance and reduced cost The approach in the
baseline program s to develop engineering model thrusters to
develop functional model power processors and to integrate
the resulting thrusters and power processors into a thrust
subsystem module for test and evaluation The program also
includes endurance testing engmneenng model thrusters and
performing test evaluation in the long term multiple (3) thruster
misston profile Iife test and in system interaction tests using
multiple thrusters and power processors The approach to the
extended performance and advanced technology programs
wncludes a planned progression of developing components,
combining components into thrusters and power processors and
testing the resulting high performance systems

508-22-22

W79-702256
Lew:s Research Center, Cleveland Ohio
ION THRUSTER RESEARCH AND ION BEAM APPLICA-
TIONS
R C Finke 216-433-4000

The objectives are to (1) obtain the understanding of the
basic physical processes of electric propulsion and develop models
in order to establish design guidehnes, understand controlling
processes, and define interface critena, (2) investigate alternative
electric propulsion concepts and predict performance, life, and
interface cntena Examples of systems in an early development
stage requinng further mvestigation are the inert gas bombardment
on thruster system and the synchronous linear accelerator (mass
dniver), and (3) identify evaluate develop and transfer to the
user commumity nonpropulsive applications of won thruster
technology The development of new or improved matenals,
processes, and products for nonpropulsive applications that are
enabled by ion thruster technology will be explored

606-22-32

W79-70226

Jet Propulsion Lab Calf Inst of Tech, Pasadena

MPD THRUSTER SYSTEM TECHNOLOGY

E V Pawhk 213-354-3455

{606-23-55, 506-24-25, 506-22-29. 506-23-35}
This RTOP supports the PASO specific objective of pursuing

508-22-36

research into the controlling physical processes invoived in electric
propulsion evaluate advanced concepts such as the MPD
accelerator and to investigate the nonpropulsive applications of
electric propulsion technology Specifically this effort will establish
the fundamental wiability of the magnetoplasmadynamic (MPD)
thruster by demonstrating that the problems hmiting perform-
ance and hifetime can be resolved The MPD thruster offers promise
as a simple, high efficiency low cost thruster It requires high
power and thus is particularly surtable to the high power levels
expected to be available in the shuttle era as large power modules
are developed The high thrust densities attanable with this
thruster make it suitable for use in near-earth payload transporta-
tion or for the exploration of the outer planets Virtually every
aspect of the MPD thruster system requires study in order to
evaluate the potential benefit of this system The approach will
be to (1) evaluate the technology associated with operating
quasi-steady state MPD thrusters with inductive storage energy
transfer (2) define the potential performance, efficiency and
hfetime of the MPD thruster, (3) conduct a preliminary conceptual
study of how an MPD thruster might be incorporated into either
a solar electnc propuision or a nuclear electnc propuision vehicle,
and (4) provide basic understanding of the physical processes
involved in electric thrusters and the application of this technol-
ogy A target for this effort 1s to complete the prelimmary
technology development and evaluation of the MPD accelerator
by the end of FY 1981 With successful demonstration of this
technology efforts can then proceed with thruster development

W79-70227
Lewis Research Center Cleveland Ohio
SOLAR CELL TECHNOLOGY
D T Bernatowicz 216-433-4000
The objective of this RTOP s to develop the technology for
low-cost solar cells and blankets with high end-of-life efficiency
Research and technology programs will be continued in the
following areas (1) radiation damage mechanisms in silicon solar
cells, {2) high efficiency cells ncluding low resistivity N on P
cells and thin N-I-P cells, (3) very thin cells with coplanar back
contacts {4) 14 percent with wraparound contacts, (5) processes
for fabricating ceils at low cost (6) very thin covers and
encapsulants, (7) evaluation of surtabiity of terrestnial cells for
space use and (B) an effort will be imtiated in gallum arsemde
solar cell technology

506-23-12

W79-70228
Jet Propulsion Lab Calif Inst of Tech, Pasadena
PLANETARY SOLAR ARRAY RESEARCH & TECHNOLOGY
J A Scott-Monck 213-354-6132

The research and technology objectives and plans for
photovoltaic energy conversion are to improve conversion
efficiency, reduce mass reduce cost and increase the operating
lifetime of photovoltaic converters and arrays The following tasks
are n support of the above objectives and targets of the FY-79
PASO {1) demonstrate pilot production of thin {approximately
50 micrometer), large area (greater than or = 25 sq cm) silicon
solar cells at efficiencies greater than 13 percent by FY-80, (2)
to test and evaluate solar celis to develop an improved understand-
ing of cell performance in space wncluding charactenizing celt
types being considered for near term (0-7 years) mussion use,
with respect to temperature, intensity and space radiation effects
(3) to demonstrate blanket technology. compatible with the
concept of automated fabrication for incorporation into greater
than 120 W/kg planar solar arrays by FY-80, and to {4)
demonstrate blanket technology and establish design cntena for
concentrator-enhanced solar arrays in FY-82

506-23-156

W798-70229
Goddard Space Fhight Center, Greenbelt, Md
ATS-6 SOLAR CELL RADIATION DAMAGE EXPERIMENT
AND A COMPILATION OF SOLAR ARRAY TESTING AND
FLIGHT PERFORMANCE RESULTS
L W Sufer 301-982-4841

The objective of this RTOP 1s to extend the collection, analysis
and reporting of data from the ATS-6 Solar Cell Radiation Damage
Expenment and to compile correlate and analyze results of solar
amray testing and results of flight performance The final product

608-23-18




will be yearly reports of the ATS-6 results plus a8 document in
which information pertaining to GSFC in-house solar array design
components matenals etc and their environmental performance
in test and in flight 1s consolidated

W79-70230 .
Lewis Research Center Cleveland Ohio
ELECTROCHEMICAL ENERGY CONVERSION AND STOR-
AGE
Stuart J Fordyce 216-433-4000

The objective of this program 1s to attain long life high
energy densities high reliability and lower cost of eiectrochemical
energy storage and conversion devices The emphasis 1s on alkaline
batteries separators operating techmiques for 1mproving Ife,
H2-02 fuel cells (alkaline) to operate at higher efficiency and
endurance new membranes for sohd polymer (SPE) with
electrolyzers and exploratory studies on higher energy density
systems Dunng FY-1979, the data base on the 12 AH long-life
secondary siiver-zinc wilf be completed and a new predictive
model developed Work on the silver hydrogen cell will be
completed with demonstration of 40-watt hr/lb greater than
900 cycles in a 50 AH cell on synchronous orbit regime The
lightweight {25-watt hr/Ib) nwckel-cadmium program will be
supported with lightweight electrodes and new separators on
test, in sealed cells and discharge reconditioring methods and
cell modifications defined Battery separator technology will make
a transimon as the alkaline inorganic/organic technology 1s
completed and new crosslinked solid solution polymer types
continue to evolve Multi-kilowatt hour storage technology will
continue The feasibility of the 100 AH toroidal Ni/Cd cell will
be explored further and work begun on a new membrane for
the SPE electrolyzer for use with a fuel cell in a storage
system Alkaline H2-02 fuel cell technology will aim for
40 000-hour hfe, maintainable for energy storage apphcation as
well as orbital transfer vehicle applhcations The exploration of
less than 150 C sodium-intercalated cathode cell concept for
150-watt hr/ib continues

506-23-22

W79-70231

Jet Propulsion Lab Calf Inst of Tech Pasadena
ADVANCED NICKEL-CADMIUM AND PROBE BATTERIES
A A Uchiyama 213-354-4039

(506-23-22)

The objective of this RTOP 1s to provide the technology
base for space battery power systems needed for use in near-earth
space and in the exploration of the solar system The specific
objectives are to develop advanced nickel-cadmium and advanced
orbiter and probe batteries with improved energy density longer
hfe, and extended operational capabiity The effort involves two
major tasks with the following objectives (1) to expenmentally
venfy accelerated nickel-cadmium test methodology by the end
of FY-79 and double the Ife and/or useable energy of mickel-
cadmium battenes by the end of FY-81 and (2} to demonstrate
a 330 W-hr/kg probe and lander ithhum battery with storage
Ife greater than 5 years by the end of FY-82, and estabiish
feasibiity of 5-year life geosynchronous apphcation greater than
220 W-hr/kg secondary battery by the end of FY-82 The approach
1s to {1) achieve increased hfe and energy denssty of the
nmickel-cadmium system by developing and testing new technol-
ogy components and integrating them into an optimized design,
and by developing improved operational fight techrmiques and
accelerated/predictive test methods and to (2) achieve high
energy density pnmary and secondary battenes by development,
test, and quahfication of hthwum battenes based on candidate
couples such as LLiSOCI2 and Li-VCrS2

506-23-25

W79.70232
Lyndon B Johnson Space Center, Houston Tex
ORBITAL ENERGY STORAGE AND POWER SYSTEM
Hoyt McBryar 713-525-6491

The objective of this program s to advance electrochemical
cell technology to maximum efficiencies and life when used in
a regenerative fuel cell configuration for application to large orbstal
energy conversion and storage requirements This energy concept
1s based upon photovoltaic conversion of solar radiation,
electrochemical conversion of appropnate matenals through

508-23-27
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electrolysis cells with intermediate fluid storage, and electrochemi-
cal recombination of the electrolyzed matenals through fuel cells
for darkside electrical power with reformation of starting matenals
Through a sernes of contracted efforts and supported by mission
and system analyses conducted by this agency, an energy
conversion and storage concept using a breadboarded umit will
be tested to begin developing a data base of systems interaction
A system design concept will evolve and ultimately culminate
n fabncation of a representative sized engineerning mode! for
field demonstration to establish readiness of this technology for
development toward orbitat operations

W79-70233
Jet Propuision Lab Calif Inst of Tech, Pasadena
THERMOELECTRIC THERMIONIC ENERGY CONVERSION
TECHNOLOGY
J F Mondt 213-354-6847

An electnc propulsion stage with a 400 kWe power subsystem
having a specific weight of approximately 20 kg/kWe can be
used for exploration and intensive study of the solar system
and i1ts surroundings The overall objectives of this RTOP are to
demonstrate technology feasibility of a power S/S for electnc
propulsion and to improve energy conversion devices for RTG
power S/S The following three tasks (-01, -02, and -03) are
contained within this RTOP in response to the Level IV elements
of the OAST PASO document The first task will (1} define
and continually update the power subsystem design which 1s
compatible with the mission requirements (2) delineate the
cntical technology that needs to be demonstrated and
(3) expenmentally demonstrate feasibility of the cntical technolo-
gies This will be accomplished by design analysis and integration
of the power S/S with the NEP spacecraft by determining the
operation parameters and matenal properties required of the
technology. and by testing prototype sections of the power
conversion systemn including heat source heat pipes insulators,
power conversion modules and heat rejection system components
The second task will demonstrate the technology feasibility of
thermionic and thermoelectnc conversion at the temperature
{1600 to 1800 K} power density and efficiency required for
the power subsystem as defined in Task-O1 Fabncation test
and evaluation of new thermoelectric conversion materials and
devices and of new thermionic converters will be used to
accomphsh this task The third task will develop the technology
for high efficiency thermoelectnc and thermionic devices for use
with the radiotsotape or sofar heat sources at temperatures around
1300 K Analytical and expenmental investigations of new devices
concepts and maternials with potentially high efficiencies will be
conducted

606-23-35

W79-70234
Lewis Research Center Cleveland Ohio
SPACECRAFT CHARGING AND HIGH VOLTAGE-PLASMA
EFFECTS
R C Finke 216-433-4000

The objective of this program is to investigate the interaction
of space plasma environment with high voltage systems and
spacecraft surfaces As an output of this program, design guidelines
tor controlling the interactions will be issued The environmental
interactions considered in this program involve all interactions
between spacecraft and the charged particlie environments of
space that can impact the operation or life of spacecraft systems
Specifically, investigations will be conducted to evaluate interac-
tions between the geomagnetic substorm environment and
spacecraft surfaces {(spacecraft charging). interactions between
high voltage spacecraft systems and the charged particle
environment, and interactions between large space structures
and the environment at vanous altitudes The approach used to
attain the program objectives 1s to conduct a comprehensive
analytical and expenmental technology program to idenufy 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 operational systems The spacecraft
charging portion of this program i1s being phased down {completion
by end of FY-81, while the other aspects of the interactions are
being emphasized

606-23-42
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W79-70235 508-23-47
Lyndon B Johnson Space Center, Houston Tex
PLASMA AND RADIATION ENVIRONMENTAL INTERAC-
TIONS EXPERIMENTS FOR APPLICATION TO LARGE
SPACE POWER SYSTEMS
J E McCoy 713-483-6467

Two separate tasks are proposed Task 1 The Large Chamber
Expenmental Program s intended to provide a direct hnk between
smaller scale expenmental data., analytical models., and space
fight systems, thereby reducing the nsk and expense for fiight
expenments The objective Is to conduct a combined experimental
and analytical program to study the interaction of 1-10 meter
size high voitage surfaces with space plasmas The program
will (1) allow venfication and scaling of (power leakage) data
obtained in smaller scale expenments, (2) provide baseline data
and verification of computer models to develop design cntena
for large space power systems and (3) provide for prefight test
and calibration of related flight test systems The program will
employ the unique 20 meter dia Plasma Lab faciity at JSC to
provide simulated space plasma conditions for testing large
models with adequate room available for free space development
of the high voltage plasma sheaths without the usual hmitations
inherent to lab testing due to wall effects and scaling errors
The work will be conducted in close coordination with existing
lab and fught projects at LeRC and would be one part of the
proposed joint AF/NASA Environmental interaction Technology
Investigation Task 2 Electron Precipitation Demonstration Based
on feasibility studies by the Stanford Radioscience Lab in FY-78
and FY-79 definition study i1s proposed to complete the paper
design of a shuttle experiment to demonstration capability to
reduce the radiation belt intensity/hazard by VLF precipitation
of electrons It 1s expected that this study would be followed in
FY-80 by a hardware development proposal leading to flight
readiness 1n 1981

W79-70238 508-23-62
Lewis Research Center, Cleveland Ohio
POWER MANAGEMENT AND LOW COST POWER SYS-
TEMS
Fred Teren 216-433-4000

The objective 1s to provide the technology base for low
cost multi-KW Space Power Systems and Subsystems including
Solar Photovoltaics, Energy Storage Electrical Components, Circust
Concepts Power Processing Transmission and Distribution needed
for sem permanent low earth and geosynchronous power systems
in the mid 1980s The proposed work will define and develop
the technology necessary to both extend shuttle tended capabilities
and establish semi-permanent central utility power capabilities
essential to the habitation and development of near earth space
In-house and contractor studies will be conducted to determine
performance requirements, dentify system constraints, estimate
cost weight and size of potential space power systems, identify
technology needs, and determine benefit/cost ratio of proposed
technology programs Contractor/in-house analysis and exper-
imentation will be used to define, develop and test components,
circuit concepts subsystems and systems needed for low cost
semt permanent earth orbital electrical power systems A strong
activity will be maintained to coordinate with and support work
at other NASA centers

W79-70237 508-23-565
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
PLANETARY POWER SYSTEMS R & T

D L Ross 213-354-4049

(506-22-25)

The objective 1s to provide the systems research base
necessary for the very high-performance power systems required
for long-life untended operation in hostile environments, as well
as for electric propulsion, and to develop critical system
components which permit the simultaneous achievement of
low-cost and high-power space energy systems Two separate
tasks (-01, -02) are contamned within thus RTOP The first task
1s to develop the capabiity of a spacecraft power system to
automatically perform monitonng computational, command, and
controf functions without the need for ground intervention Future
planetary exploration missions will result 1n long round-trip signal

ume and large vanations in power system operating parameters
preventing the proper management of these power systems
through conventional earth-based monntoring and command
functions An existing spacecraft power system will be modified
to incorporate a selected number of command control computa-
tional and monitonng functions Improvements in power system
operation efficiency lfetime and relability as a result of
incorporating these functions will be demonstrated Technology
readiness will be achieved at the end of FY-BO for an nitial
APSM The second task i1s to develop a ightweight power source
capable of surviving the intense Mercury thermal environment
Varnious solar thermoelectnc generators (STG) configurations will
be evafuated and demonstrated n a 10-16 sun simulation to
ascerfain feasibihty and technology readiness by the end of
FY-B2 Conventional sidicon solar cell array technology 1s
inadequate to produce power in the existing thermal environment
The STG development represents an enabling technology for the
Mercury orbiter and other near sun missions

W79-70238 508-23-59
Marshall Space Fhight Center Huntsville, Ala
MULTI-KW LOW COST EARTH ORBITAL SYSTEMS
J R Graves 205-453-2514

The objectives of this RTOP are to provide the technology
and capability within NASA to process distnibute, and control
electrical power in 100 kW type systems and to reduce space
energy costs through improved efficiency. Iife, reliability, and
mamtenance These objectives will be accomplished via a
combination of in-house and contracted efforts and will consist
of the following tasks (1) estabiish component and subsystem
requirements sizes voltages and sensitivities and rank cntical
technologies consistent with overall system development,
(2) design and develop the necessary power processing/
conditioning circuitry for high voltage multi-kW power systems
(3) develop utility-type power management and control techniques
for space power systems, and (4) construct a system breadbroad
for evaluation and demonstration of new technologies and power
management and control techniques

W79-70239 508-25-21
Ames Research Center Moffett Field Cahf
CRYOGENIC TECHNOLOGY FOR COOLING DETECTORS
BELOW 10 KELVIN
J W Vorreiter and H lLum 415-965-6525
(790-40-19, 188-78-51, 188-41-55 188-41-54, 506-18-11)
The objective of this effort 1s to provide space compatible
technology for detectors requinng operating temperatures between
10 and 0 02 Kelvin Efforts will be directed in five general areas
(1) maintain cognizance and coordination with all related cryogenic
activities within NASA DoD NBS and ERDA to minimize possible
duplication of effort, make maximum use of already existing
technica! talent and knowledge, and identify future NASA
technology needs as well as recognize and evaluate possible
new applications in this area. (2) develop space compatible cooling
technology related components for photon detectors, gravity wave
detectors and a large varnety of superconducting devices
(3) develop methods to protect cold optics from contamination
(4) develop technology for three-year lifetime near earth helum
space cryostats, and (5} investigate the application of high speed
superconducting on-chip signa! processors for on-board data
compression from large infrared detector arrays

W79-70240 506-25-25
Jet Propulsion Lab, Cahf Inst of Tech Pasadena
APPLIED MATHEMATICS AND ADVANCED CRYOGENIC
TECHNOLOGY FOR SPACEFLIGHT
F B Estabrook 213-354-3247

The objectives are (1) to develop new methods of applied
mathematics especially for nonlinear systems, and to apply these
methods to problems where solitons and nonlinear or nonconserva-
tive wave processes are expected to be important, (2) provide
technology for spaceborne cryogenic systems that cool from
10 K to 0001, and (3) provide fught tested hardware for (1) low
temperature cryogenic  systems for 3-9-year missions,
{2) spacebome dilution refngerators and (3) a multipurpose low
temperature cryogenic system for shuttle flight A novel geometric
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approach has been developed utilizing Cartan s calculus of exterior
differential forms The approach has led to our discovery of
‘prolongation structures or generalized potentals The relation
between prolongation structures, Backiun transformations, and
vanational principles 1s being investigated to obtain new analytic
and computational techmiques As an example of other tech-
niques and areas of investigation the method of functional
integration ts being apphed to soliton charge carners in quasi-one-
dimenstonal conductors and an extension of kinematic wave
theory 1s under development for application to nonconservative
wave motion in nonuniform shear flows In FY-79 development
will be nitiated of technologies identified in FY-78 for low
temperature systems for long duration missions Studies will
determine cntical components for these systems and the
fabricated components tested using breadboard subsystems
Concpetual design of a spaceborne adiabatic demagnetization
refrigerator will identify cntical components and subsystems that
must be developed and tested Continuing will be the investigation
of the non-gravitational separation of experimental He-3 rnich
and He-4 nch phases of the He-3 He-4 dilution refrigerator
working fluild A breadboard refrigerator system incorporating a
He-3 absorption cooler that utihzes special valves will be used
to test refngator components Modifications of these valves
suitable for use in direct Hell transfer will be tested Study of
direct Hell transfer, both in the laboratory and in the KC135
aircraft facility, will continue using a unique apparatus designed
for this purpose in FY-78
W79-70241 6506-25-26
Goddard Space Flight Center Greenbelt, Md
CRYOGENICS FOR SPACE FLIGHT
Allan Sherman 301-982-5405

The overall objective of the cryogenics program Is to provide
tow temperature technology which will be appiicable to the large
number of future missions that will require Instrument cryogenic
cooling The program to accomplish these objectives includes
technology development in the areas of mechamcal coolers and
solid cryogen coolers The specific objectives of the mechanical
cooler R&T program are (1) to develop the technology for a
3-5 year lifetime mechamical cooler with operating parameters
{e g cold-end temperature, power requirement, etc) that match
NASA needs and (2) develop the technology that s required
for a one year lifetime mechanical cooler that could be utilized
prior to the development of the 3-5 year machine The specific
objectives of the solid cryogen program are (1) lfetime/
capacity enhancement for a given size (2} temperature range
extension down to 8 K, and (3) wider range of application for
a gwven cooler system design
W79-70242 508-25-27
Lyndon B Johnson Space Center Houston, Tex
ADSORPTION PUMPING CRYOGENIC REFRIGERATION
R R Richard 713-483-2497

The objective of this RTOP is to develop an operational
closed cycle Molecular Adsorption Refngerator System (MARS)
This refnigerator will be used for cooling infrared detectors used
in remote sensor systems for scanmng or for radiometnc
measurements The final product will be a refrigerator producing
three to five watts of cooling at hquid nitrogen temperatures In
a form compatible with aircraft environments The approach will
be to optimize the adsorption pumping refrigerator concept
perfected in previous efforts by the University of Texas The
adsorption pumping concept uthzed zeohte crystals {also called
molecular sieves) for gas storage and subsequent pressurnization
through the apphcation of heat for the compression portion of
the refngeration cycle After expansion and partial hquefaction
through a Joule-Thompson valve, the unhquified gas 1s adsorbed
In 3 second zeolite storage container Through appropnate reversal
of functions and cycling gas s continuously hiquified Since
mitrogen i1s used as the pnme refngerant, precooling 1s required
and this 1s accomplished with liquid nitrous oxide which s provided
from an ancillary zeolite system
W79-70243 508-25-29
Marshall Space Fiight Center, Huntsville, Ala
ADVANCED SUPERCONDUCTING INSTRUMENTATION
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P N Peters 205-453-5134
(188-41-54)

Existing facilities for thin film deposition and microfabrication
are being utiized to investigate and develop advanced supercon-
ducting instrumentation compatible with fight experiments
requinng cryogentcally cooled surfaces Superconducting thin film
Josephson junctions ndividually and n arrays are being
investigated and developed for magnetometry and radiation
detector applications in space, and a design for a step-up dc
superconducting transformer i1s being investigated as a possible
coupling device [nvestigations nto solving coupling problems
with the junction devices the properties of superradiant array
structures and detector response to photon energies greater than
the superconducting energy gap are being pursued

W79-70244
Ames Research Center Moffett Field Calif
RADIANT ENERGY CONVERSION
K W Billman 415-965-5233

The objective 1s to conduct basic research on the interactions
of photons with matter for major advances in the generation
storage, transmussion and utihzation of energy The focus wiil
be basic research and in-depth analysis of selected concepts for
radiant energy conversion in space To this end the program
will {1} expand the concept base in the area by continuing an
examination of novel concepts for space energy conversion to
define research needs and, (2) continue an in-depth examina-
tion of selected concepts The first will be accomplished through
continued solicitation of concepts, dialogue Iiterature search,
seminars, and conferences The second will snvolve sponsored
and in-house analysis of promising areas such as the use of
large-area hghtweight space reflectors novel radiator concepts
particle beams, and storage nngs direct photoemissive conversion
solar-thermionic conversion, solar-sustained plasmas and the
elements of any space laser power transmission system excitation
means lasing scheme (eg direct solar excited free electron,
etc) and the laser energy converter

506-25-31

W79-702456
tangley Research Center Hampton Va
PHOTON-MATTER INTERACTIONS
F Hohl and PF Holloway 804-827-3781
Research will be performed to characterize radiation induced
plasmas and to obtain efficient high-power conversion of nuclear
energy directly into electromagnetic radiation laser power, or
work The interaction of fission fragments with uranium hexafluo-
nde and with other gases will be determined Radiation-induced
plasma will be studied to determine possible population inversion
nonequilibnium emission and wonization and excitation cross
sections The potential of the recently achieved nuclear-pumped
lasers for increased power output will be investigated Aiso the
possibility of new lasers in the ultraviolet and wisible region
with greatly increased power output will be studied Studies for
the selection of the most promising lasing medium and transitions
will be performed using non-nuclear excitation Actual tests will
be performed using the US Army Pulse Radiation Facility at
Aberdeen, Maryland and other reactors Intense broad-band UV
and visible photon sources will be used to nvestigate broad-band
pumped chemically reversible lasers and plasma heating Efficient
methods of converting broad-band and monochromatic photon
energy directly to electncity and storable hydrogen and oxygen
cells and protection of corrodible electrodes by inactive films or
by passive electrolytes, wil be investigated

6506-25-33

W79-70248
Goddard Space Fhight Center Greenbelt Md
SUBMILLUMETER-WAVE LASER RESEARCH
N McAvoy 301-982-4943

The objective of thuis RTOP 1s to develop efficient, stable
lasers emitting energy at the submillimeter wavelengths and to
develop the measurement techniques associated with their
application in receivers and radiometers The approach 1s to use
the common-resonator onginated at GSFC to develop lasers
suntable for space applications The lasers developed under this
program will then be employed as local oscillators in expernmental
test systems designed to measure atmosphenc propagation at

506-265-36
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the submitlimetes wavelengths detect molecules and radicals n
the upper atmosphere perform spectroscopic studies of planetary
and stellar gases, and conduct probing measurements of pressure
temperature, and wind velocity in the upper stmosphere

W79-70247 508-25-41
Ames Research Center, Moffett Field Calf
LASER ENERGY CONVERSION AND APPLICATIONS
R L McKenzie 415-965-6158

The general objective is to incorporate modern laser
technology and photophysics in a program to develop photodiag-
nostic techniques for the characterization of gaseous media in a
dynamic state In most cases, the gas will be flowing but it
may also be dynamically unsteady and thermally or chemically
out of equilibrium In the near-term, pnmary emphasis has been
placed on the measurement of turbulent fluctuations in the state
vanables of cold transonic and supersonic wind tunnel flows
For this fiscal year, the specific objectives are to investigate
{1) new methods for the use of fluorescent and nonlinear optica!
phenomena to make nonintrusive measurements of density and
temperature fluctuations at an arbitrary point in turbulent and
separated flows, (2) new methods of three-dimensional flow
visualization and streamhine tracking using laser hght scattering
and interference techniques and {3) generalized analytical methods
for the design and analysis of polanzing optical networks leading
to advanced optical instruments and laser elements useful in
these photophysics applications

W79-70248 608-26-43
Langley Research Center Hampton Va

TUNABLE MOLECULAR LASERS

R V Hess and J E Sttt 804-827-2818

(506-18-12)

The broad objective of this program 1s to develop moderate
to huigh power infrared, visible and ultraviolet lasers for remote
sensing of the atmosphere of earth and other planets The lasers
will be developed for use on Shuttle, orbiters with higher available
power and future planetary probes Expenments and analysis
will be performed to optimize lasers needed for such mussions,
1e, repetitively pulsed, high frequency stabiity CO2 lasers tunable
n the 8-12 gamma m region at pressures from approximately
1/3 to 3 atm where continuous tuning with several CO2 isotopes
becomes possible The high frequency stabilities are obtained
using the novel approach of amplication by transient injection
locking A parametric study will be made for vanations in the
moderate/high power CO2 laser medwm pulse duration, and
cavity, and in the very low power tunable lasers used for injection
Computer aigonthms for CO2 lasers will be extended to dye
excimer, and Nd YAG lasers Applications include remote sensing
of trace constituents and Doppler wind velocities photochemstry,
and spinoffs to DOE and DOD

W79-70249 5086-26-11
Ames Research Center, Moffett Field, Calf
COMPUTATIONAL AND EXPERIMENTAL AEROTHER-
MODYNAMICS
J G Marvin 415-965-5390

The objective 1s to establish aerothermodynamic technology
and configuration design concepts to improve vehicle safety.
relability, versatility, and aerodynamic efficiency with maximum
payload for earth-orbital missions and planetary exploration
Advanced computational methods and computer codes wili be
developed for predicting vehicle flow fields and performance
Turbulence models {used in these computer codes) will be
developed from building block numerical and physical expen-
ments New instrumentation techmques will be developed for
the measurement of turbulence quantities in 3-dimensional flow
fields

W79-70280 508-26-13
Langtey Research Center Hampton, Va
SPACE VEHICLE AEROTHERMODYNAMICS AND CONFIG-
URATION TECHNOLOGY
B8 Z Henry and P F Holloway 804-827-3911

The objective 1s to develop configuration design concepts
and the associated aerothermodynamic technology data base
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which will allow the achievement of space transportation vehicles
operational n the 1990s and beyond which offer significant
improvement in operational efficiency economy and safety The
intent s to study both analytically and expennmentally, configura-
tion concepts utihzing technologies advanced beyond the base
being established by the space shuttle Specific studies will be
dwected toward solution of the aerothermodynamic problems
associated with these concepts In such areas as aerodynamic
performance, viscous-interaction and real-gas effects vortex
interactions, heat transfer, basic configuration shaping and
optimization Computational flow-field methods wiil be developed
with emphasis on realistic configurations and techniques for
integrated configuration design analysis and optimization will
be developed and continuously improved Feasibility 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 faciities will be
utiized in expenmental investigations to provide design data over
a broad range of parameters

W79-70261 506-28-21
Ames Research Center Moffett Field Calf

PLANETARY PROBE AEROTHERMODYNAMIC TECHNOL.
OGY

H K Larson 415-965-5269

(506-16-41)

This effort 1s directed at providing the aerothermodynamic
technology base in high-speed aerothermodynamics required for
the design development, and venfication of probes entering
planetary atmospheres and to provide computational and
experimental support in 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 radiative
gasdynamics for planetary entry vehicles, {2) to provide coupled
flow field/ablation solutions for the outer planet probe, (3) to
provide systematically coupled performance analysts, (4) to support
the aerodynamic development of planetary probe configurations
and to provide the flight mechanics data in support of atmospheric
reconstruction expenments The coupled nature of outer planet
prabe aerothermodynamics requures a hughly integrated computa-
tional and expenmental program The theoretical and expenmental
efforts n the area of shock-layer radiatton 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 1s highly blown by ablation products
In addition the fhght mechanics of the probe both static and
dynamic, are significantly affected by the ablation mass loss
and shape change Finally, all these theoretical efforts and
expenmental validations must be systematically coupled computa-
tionally to provide the required aerothermodynamic input to outer
planet probe development

W79-70262 508-26-23
Langley Research Center, Hampton Va
PLANETARY MISSION SUPPORT
G D Walberg and P F Holloway 804-827-3031

The objectives are (1) to provide computational and
expenmental support as required for aerothermodynamic 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
mimimize planetary mission costs, maximize science return, and
insure 8 high probability of misston success and (3) to support
atmospheric reconstruction expenments through ground-based
aserodynamic tests and analyses. and through development of
trajectory reconstruction analyses that allow deduction of vehicle
aerodynamic and planetary atmospheric charactenstics from entry
data These objectives will be pursued using analytical and
expernmental methods and will be conducted pnmanly in-house
with contract support as justified This work will encompass the
following topics (1) refinement of benchmark flow field sofution
techmiques for outer planet entnies. (2) use of benchmark solutions
to predict entry environments for Jupiter (Project Gahleo) and
Saturn probe mussions (3) development of ° engineenng” flow
field solution techniques for Jovian entry, (4) expenmental




measurement of radiative properties of ablation products,
(5) determination of planetary probe aerodynamic characternstics
from ground tests and analysis of flight data from Viking and
Pioneer Venus, (6) development of wake flow and base heating
solutions for Jowian entry and (7) studies of effects of mass
loss, shape change and real gas aerodynamics on atmosphernc
reconstruction expernments

W79-70283 506-26-31
Ames Research Center, Moffett Field Cahf
SPACE SHUTTLE: CONFIGURATIONS AND AEROTHER-
MODYNAMICS
J G Marvin 415-965-5380

The objective 1s to provide the analytical and expenmental
support to the Shuttle Program Office as required for aerother-
modynamic design, development, and venfication of the shuttle
orbiter, launch and ferry configurations and subsystems The
necessary expertise and facilities will be provided to support
in-house and program-generated action tems as required dunng
the design development and venfication of the space shuttle
A single flow field computer code will be developed to simulate
the hypersonic nonequilibium flow over the windward surfaces
of the space shuttle orbiter

W79-70264 6508-26-33
Langley Research Center, Hampton Va
SPACE SHUTTLE DEVELOPMENT SUPPORT
B Z Henry and P F Holloway 804-827-3911

This RTOP focuses Langley s expertise n configuration
aerothermodynamics and operational fight mechanics on those
concemns having greatest impact on successful development of
the shuttle The RTOP supports the shuttle program by
(1) providing time in Langley grond-based faciities for direct
OSF/contractor-requested support, (2} continuing independent
m-house shuttle technology and development studies and
(3) responding to specifically requested task-study areas from
the Program Office at JSC In addition Langley will perform
independent evalt s and nents of the configurations
and operational modes and requirements as necessary This
RTOP s program is coordinated with other NASA Centers and
the Phase C/D contractor through appropnate Program Office
Engineering Coordination Panels at JSC

System Studies (Space)

W79-70266 790-40-11
Ames Research Center Moffett Field Cablf

SPACE-BASED PLANETARY DETECTION SYSTEMS

D C Black 415-965-5527

(790-40-06)

The objective of this RTOP 1s to study space-based methods
of detecting other planetary systems The methods to be studied
are infrared interferometry and apodization of optical telescopes
The approach 1s (1) to exarmine the feasibility of detecting planets
by space-based instrumentation (2) to delineate such instrumenta-
tion in sufficient detail to «dentity areas where advanced technology
development 1s required, and (3) to undertake a preliminary cost
analysis of space-based planetary detection systems

W79-70268 790-40-12
Lew:s Research Center, Qeveland, Ohio

ELECTRIC PROPULSION FOR AUXILIARY CONTROL OF
LARGE SPACE SYSTEMS

Fred Teren 216-433-4000

(790-40-22, 506-22-12, 506-22-22)

The objective 1s to identify technology needs and development
options for potential future missions and to evaluate and rank
candidate technical advancements for use in technical plan
generation Studies of advanced propulsion systems for future
vehicles are being conducted In-house and contract studies of
electnc propulsion for apphications in near-earth space have been
started and will continue in FY-79 with addmonal R&D sponsorship
provided by RTOP 506-22-22 Studies of low-thrust chemical
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propulsion systems currently on-going are transferred from this
RTOP to 709-40-22 Dual-fuel OTV engine studies will be
completed and the results transferred to user centers pnor to
the start of FY-79 In FY-79 a program will be intiated to
study the apphcation of electnic propulsion for auxiiary control
of large space systems the objective of the program s to define
areas where electnc propulsion enables or significantly en-
hances the control of large space systems and to define the
required electric propulsion technology for such applications These
study activites will be closely coordinated with evolving large
space system technical activities

W79-70257 790-40-13
Langley Research Center Hampton, Va

TECHNOLOGY REQUIREMENTS OF A GLOBAL INFORMA-
TION SERVICE SYSTEM

W R Hook 804-827-3666

(790-40-23, 524-70-03)

An interCenter team s continuing the study of an advanced
global information services system in order to provide timely
information for planning the Agencys advanced research and
technology programs Based on current studies an Advanced
Data Acquisition Platform (DAP) and a Geosynchronous Informa-
tion Service Platform (GISP) have been selected for detaled
analyses Current work has produced a basehine DAP sy 1S
description Detaled parametnc analysis will be performed for
each subsystem/discipline area Figures of ment for competing
technologies will be estabiished A system concept for a GISP
was proposed as a result of previous work Current effort will
produce a set of mission requirements for such a vehicle A
baseline design for a GISP will be produced under this effort
The overall objectives of this work are {1) to develop a new
concept of global services to the public sector (2} to assess
the feasibility of developing constructing, and flying the DAP &
GISP (3) to make enabling technology forecasts in the disciplines
of propulsion, power, matenals structures, and electronics, and
{4) to identify technology needs development options and
necessary space flight expenments The technology forecast will
be based on iIndependent studies and access to classified company
proprietary and foreign technology programs Resulting information
will be important to both Center and Headquarters management
to support research and technology development planning

W7S-70268 790-40-16
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
ADVANCED AUTOMATION NEEDS ANALYSIS
E Heer 213-354-3060

Dunng FY-77 and FY-78, the NASA Study Group on Machine
intelligence and Robotics has examined the means by which
advanced automation can contnbute to the enhancement or
enablement of future NASA missions and programs The Study
Group has prepared a final report on sts findings and made
recommendations to NASA management The objectives of this
RTOP are (1) to review and evaluate the Study Group's
recommendation in the hight of NASA needs and cost constraints,
and (2) to develop a plan for incorporating the Study Group's
representatives from NASA/HQ. JPL, LaRC GSFC KSC MSFC,
JSC and ARC This group will hold two meetings at NASA/ HQ
and will make recommendations for incorporating the Study
Group s recommendation into the New Initiative Plan

W79-70259 790-40-22
Lewis Research Center, Cleveland, Ohio
LOW-THRUST CHEMICAL PROPULSION SYSTEMS FOR
EARTH ORBITING MISSIONS
Fred Teren 216-433-4000

The objective s to identify propulsion system and technol-
ogy alternatives for near-term missions and to provide an
evaluation of atternatives for use in agency planning Low-thrust
chemical propulsion systems for earth orbital missions will be
studied Candidates include systems using hydrogen-oxygen or
storable propellant combinations Focus of the studies will be
on LEO-GEO orbst raising and both in-house and contracted
studies will be conducted
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W79-70260 790-40-31
Ames Research Center Moffett Field Calif
ADVANCED SPACE MISSION CONCEPTS-SYSTEM
STUDIES
J P Murmphy and H Lum 415-965-6520
(358-41-06 506-18-11, 506-19-15 506-25-21, 790-14-11)
The objective of this RTOP 1s to study advanced space system
mission concepts The studies to be conducted will provide a
definition of baseline system concepts and subsystem and
technology requirements Systemn performance will be predicted
based on both existing and projected technology Program
implementation requirements will be determined based on an
assessment of relevant technology New technology intiatives
required to enable or enhance the system concepts will be cleardy
identified The approach 1s to conduct studies on two potential
mission concepts a Large Ambient Deployable Infrared (IR)
Telescope and a shuttle Infrared (IR) Interferometer- Both of
these concepts have been identified by OSS as possible mssions
for the late 1980 s or early 1990’s An additional study will be
conducted on Orbiting Reflectors for Augmented Terrestnal
Insolation

W79-70261 790-40-32
tew:s Research Center, Cleveland, Ohio

ADVANCED MISSION CONCEPTS SPACEBORNE
MEGAWATT POWER SYSTEMS

Fred Teren 216-433-4000

(506-23-52)

The objectives of this RTOP are to forecast future systems
and to develop projected technoiogy needs in their support In
FY-79, technology needs for a megawatt power system for space
apphcations will be studied Future missions and mission
requirements which require megawatt power systems for use in
space, such as global services or space industnalization, will be
identified Technology needs will be identified in the areas of
power generation, energy storage and power distnbution and
conversion Contractor studies and in-house analysis support will
be used to identfy potential missions and define the systems
and subsystems needed for earth orbital megawatt power The
similanty and differences between multi-kW and megawatt
technologies will be i1dentified to determine the dnvers for
technology choices The studies will determine system constraints
performance requirements and evaluate the potential benefits of
proposed technology efforts This effort will be coordinated with
work at other NASA Centers

W79-70262 790-40-33
Langley Research Center Hampton, Va
TECHNOLOGY REQUIREMENTS OF INTEGRATED EARTH-
TO-GEOSYNCHRONOUS SPACE TRANSPORTATION
SYSTEMS
B Z Henry and P F Holloway 804-827-3911

The objective of this study i1s 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 influence in the post-shuttle
timeframe The intent 1s to analyze potentially attractive concepts
which build upon the technology base developed for the space
shuttle program utihzing projected advances in the areas of
matenals structural design, propulsion, aerothermodynamics,
design interaction and others Definition of approaches to advanced
system design and a detailed examination of the relative impact
of assumptions as to achievable levels of vanous technologies
offer a suitable means of identifying those technologies which
are crucial as well’as those most cost effective, this identification
will be a pnmary output of the effort An inherent charactenstic
of any such advanced system is that it offers clear and significant
cost/capability advantages relative to current systems Programs
to provide solutions to key technology issues will be designed
based on the results of these studies The activity will be pursued
through a series of contractual system studies, technology
planning, methodology development studies, and selected in-house
analyses as required

W79-70263 790-40-38
Goddard Space Flight Center, Greenbelt, Md

L -

ADVANCE MISSION CONCEPTS
A F Durham 301-982-2889

The objective of this RTOP 1s to 1dentify the system technology
that constrains our ability to develop the space missions for the
last decade of this century Selected major systems will be defined
and therr technology constraints identified and assessed thus
providing input data for planning the development of future
technology A Global Services System was selected in 1978,
for the first application of this RTOP Working with an inter-
center team, led by Langley Research Center, GSFC 1s responsible
for the communications and information management techno!-
ogies, and for supporting LaRC in the overall system design

W79-70264 790-40-37
Lyndon B Johnson Space Center, Houston Tex
SPACE APPLICATIONS OF NON-TERRESTRIAL RE-
SOURCES
E M Crum 713-483-3083

The primary purpose of this RTOP s to reduce the uncertain-
ties and improve the design details n the companson of the
relative merits of constructing large space structures with matenals
from the moon and from the earth [t will continue the previous
concept definition and companson studies, amplifying and defining
in greater detad selected concepts More sophisticated sensitivity,
decision, and cost analyses will be conducted The uncertainty
in defining the feasibility threshold for lunar matenal use will be
narrowed and a preferred lunar utihization concept wili be
recommended

W79-702685 790-40-38
Marshall Space Fiight Center, Huntsville Ala
NON-TERRESTRIAL PROCESSING AND MANUFACTURING
OF LARGE SPACE SYSTEMS
Georg vonTiesenhausen 205-453-2789

A study will be performed on the utiization of nonterrestnal
matenals in the construction of large space systems It wili define
the technical requirements and assess economic, resource,
environmental and other consequences The study product will
be a companson of large space systems construction from
terrestrial and nonterrestnal matenals and a defimtion of critical
technology areas involved The results of prior studies on
large-scale processing and manufacturing will be consohidated
and evaluated as related to this requirement

Space Systems Technology Programs

W79-70266 620-73-06
Jet Propulsion Ltab Calif inst of Tech Pasadena

NASA END-TO-END DATA SYSTEMS. MODULAR DATA
SYSTEMS

M Ebersole 213-354-4595

(506-20-15)

The broad objectives of this task are to build on the
technology developed in the NEEDS Phase | Program to develop
a modular spacecraft-data-system concept which would satisfy
the onboard spacecraft data handling and control requirements
for mulu-purpose earth-orbiting and planetary spacecraft The
modular data system would incorporate the systems technology.
software and advanced microcomputer technology to provide
spacecraft that (1) are adaptive, {2} provide simphified spacecrafi/
operator interaction, and (3) provide automated on-board fault
recovery The general approach to the development s to first
formulate a baseline mussion set and generate the functional
requirements for the Modular Data System The requirements
then would serve as the basis for the development of the modutar
data system technology The modular data system concept would
be proven first by a breadboard demonstration, and would
ultimately culminate in an integrated shuttle demonstration with
the GSFC

W79-70267 524-71-03
Langley Research Center, Hampton. Va
CASTS-COMPOSITES FOR ADVANCED SPACE TRANS-
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PORTATION SYSTEMS
J G Dawvid, Jr and R R Heldenfels 804-827-2125
{505-01-33, 505-02-33, 517-53-13)

The broad objective 1s to increase the maximum operating
temperature of resin-matnx composite matenals for structural
applications to 600 F to meet requirements for advanced space
transportation systems and payloads This objective will be
achieved through a joint in-house and aerospace industry contract
effort which will include (1) development and characterzation
of currently available polyimide resins and adhesives and new
resin systems, (2) development of manufactuning and quality
control procedures (3) development of thermal structural design
methods (4) design fabrncation and ground tests of small scale
components and full scale space structure demonstration
components

W79-70268

Langley Research Center, Hampton, Va
LARGE SPACE SYSTEMS TECHNOLOGY
H T Wnght B804-827-4606

{524-70-03, 506-17-13)

Systems level activities will be conducted to clearly define
the muitidisciplinary technology requirements for large space
systems Preliminary technology concepts inciuding analysis and
design methods will be developed and evaluated for erectable.
deployable, and space-fabncated structures Composites, improved
membrane matenal systems and other advanced matenals will
be developed and evaluated for application to large space
structures The needed technology to design and synthesize control
systems, possibly using distnbuted control techniques. for large
space systems will be developed. and the interaction between
the control system and structure understood Accurate surface
measurement and control techniques will be developed Electrical/
electronic technology will be developed to provide data and
power distnbution systems for large space structures Ground
test philosophies and techniques as well as the identification of
future fught expeniments will be defined to evaluate key technology
developments The Langley Research Center has been designated
as the lead center for the Large Space Systems Technology
(LSST) Program The LSST Program Office at Langley will plan
and coordinate the development of technoiogy for iarge space
systems among the five participating NASA centers

W79-70269

Jet Propulsion Lab, Calf Inst of Tech, Pasadena
LONG UFE SPACE STORASBLE PROPULSION SYSTEMS
TECHNOLOGY

D L Young 213-354-3217

{506-21-25)

The overall objective of this effort i1s to demonstrate technology
readingss of a complete spacecraft-sized, fight-weight fluonne-
hydrazine (F2/N2H4) propulsion system by the end of FY 1982,
using both past end on-going idividual component and system-
related developments The demonstration will consist of a
hot-fire test of the complete system to a pr ted duty cycle
that will simulate a typical apphcation The system level design
effort initiated duning FY-77 will continue through the crticat
design review to be held 1n mid FY 1980 The system configuration
and structural layouts have been completed and the structural
detall design will be completed in FY-79 System thermal
studies have been completed which indicate system feasibility
for long-term planetary mussions The system level therma)
venfication test plan will be completed in early FY 1980 and
assembly and testing n the thermal vacuum simulator will be
completed in early FY 1981 System procurements and assembly
will be accomplished in FY 1981 culminating in the full system
demonstration test in FY 1982 The feed assembly components
and rocket engine assembly to be used in this demonstration
system are being designed and fabncated under RTOP 506-21-25

524-72-03

525-71-06

Space Experimental Programs

W79-70270 750-01-22

Lewis Research Center. Cleveland, Ohio
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SHUTTLE PAYLOAD DEFINITION, SPACE FLIGHT TECH-
NOLOGY EXPERIMENTS

Fred Teren 216-433-4000

(750-03-21)

Thus effort 1s to conduct defintion studies for potential
shuttle/spacelab expenments which support. complement or
proceed from OAST research and technology programs specifically
to determine the technical and programmatic requirements for
the experiment effort A definition study will be carned out on
a Spacelab Two Phase Fluid Mechanics and Heat Transfer Facility

W79-70271

Lewis Research Center Cleveland Otwo
DEFINITION OF PHYSICS AND CHEMISTRY EXPERIMENTS
IN SPACE (COMBUSTION AND FLUID MECHANICS)

Fred Teren 216-433-4000

(506-21-42, 506-21-12)

This effort s to conduct definttion studies for potentia!
Spacelab expenments which support, complement, or proceed
from OAST research and technology programs specifically to
determine the technical and programmatic requirements for the
expeniment effort Defintion studies will be carried out in fluid
physics on mass transfer, bubble motion, fluid surface dynamics
and capillarity. connection phenomena, and muftiphase mixtures
In combustion, studies will be pursued in premixed gaseous
combustion, gas jet combustion, dropiet and particle combustion,
large surface hquid and sohd combustion, combustion of particle
clouds, ignition and autoignition, extinguishment, and gravitational
scaling All efforts are to be consistent with the recommendations
of the physics and chemistry expenments working group. including
stipulations

760-01-62

W798-70272

Marshall Space Fiight Center, Huntsville Ala
DEFINITION OF PHYSICS AND CHEMISTRY EXPERIMENTS
{(PACE) IN SPACE

George H Fichtt 205-453-0875

(750-03-26)

The objective of this RTOP s the conduct of scientific and
feasibility studies of candidate expenments, in the area of the
physics and chemistry of fluids, granular media, and relativity
theory which require and utilize the umique environment of
earth orbit The candidate expenments (tasks histed below) are
motivated by the need to resolve fundamental scientific problems
and 1ssues which are of significant importance in the areas of
pure and applied physics and which relate to national needs
The approach for this effort wili be based on the PACE Committee
phasing of effort The total effort involves six tasks, namely {1) -
G-Jitter Effects in Huid (2) - Basic Soil Behavior, {4) - Nematic
Flud Mechanics, (5) - Liquid/Gas Interfacial Contamination
Effects, (6) - Stochastic Differential Equations for G-Jitter Effects,
and (7) - Soit Dynamics

760-01-89

W79-20273
Langley Research Center, Hampton, Va
LONG DURATION EXPOSURE FACILITY PROJECT
W H Kinard and H T Wnght 804-827-3704

The broad LDEF Project objectives are the following to
develop LDEF, a simple, low cost, free-flying facility for performing
long duration technology and other expenments in the space
environment using the STS To develop a first set of expenments
for the facility and, by the performance of these expenments,
obtain valuable technological data and demonstrate the unique
shuttle/ LDEF capabilities and features To broaden the STS user
community by providing a simple low cost approach to integrate
and operate a large number of OAST and other unmanned long
duration expenments via the STS The LDEF is 8 reusable,
unmanned, low cost, free-flying structure on which many different
expenments can be mounted The facility will be delivered to
sarth orbit by the shuttie After an extended penod in orbit, the
facility will be retneved on a subsequent shuttle flight and returned
to earth for expenment analysis Many of the expenments being
considered for the LDEF are completely passive with the actwve

750-02-01
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data measurements being made in the laboratory after the
expenments are returned

W79-70274 750-03-01
Jet Propulsion Lab Calf Inst of Tech, Pasadena
DEVELOPMENT OF A SHUTTLE FUGHT EXPERIMENT
DROP DYNAMICS MODULE
Dave H Swenson 213-354-5110

The pnncipal objective of this RTOP s to design fabnicate
and test an acoustic positioning and manmpulation module for
Spacelab and to utikize 1t to perform an initial set of expenments
as part of the NASA Physics and Chemistry in Space Program
on an early shuttle/spacelab flight The module is scheduled to
be ready for the ESA-NASA joint Spacelab mission, and will be
available for Spacelab fights thereafter This acoustic positioning
and manipulation module will allow us to utilize the unique
zero-G environment provided by a shuttle/spacelab flight to
perform drop dynamics expenments that are impossible to perform
in a gravitational field Examples are (1) study expenmentally
the problems first proposed by Newton, and never satisfactorly
studied of equilibnum figures and the bifurcation processes of
a rotating spheroid, and (2) understand the fission and fusion
processes in drops that are also applicable to meteorology and
nuclear physics The scope of this work 1s threefold First to
determine the maximum capability of this facility within the
constraints of money and schedule through consultation with
the scientific community and investigators Second to fabricate
a8 fight unit, and third to perform an initial set of expenments
{(Drop Dynamics), as part of the NASA Physics and Chemustry
in Space Program The scientific community will be invited to
participate in experiments informally through international
symposia and colloquia Some scientists will participate with
JPL as science associates and consultants Others will presumably
submit experniments 1n response to NASA AFO's

W79-70276 760-03-02
Marshall Space Fiight Center Huntsville, Ala
DEVELOPMENT OF AN INDUCED ENVIRONMENT CON-
TAMINATION MONITOR (IECM)
Edgar R Miller 205-453-5130

The broad objectives of the Induced Environment Contamina-
tion Monitor (IECM) are to conduct an indepth survey of potential
contamination to expenments from the induced environment in
and around the STS on early fughts (LDEF, OFT, Spacelab} A
set of contamination measuning instruments will be developed
and built These instruments will be integrated into a self-contained
fiight package to venfy the specified requirements {(in Volume X
of JSC Document 0770} to identify contamination sources, and
to detect and monitor environment contamination during all
mission phases, including delivery, deployment. retneval and
landing a free-flying payload

W79-70276 760-03-03
Langley Research Center, Hampton, Va

LASER HETERODYNE SPECTROMETER FOR SPACELAB

R J Duckett and P F Holloway 804-827-4571

(506-18-23)

The overall objective Is to test a Laser Heterodyne Spectrome-
ter (LHS) instrument on an early Spacelab fight to prove the
design of the nstrument and demonstrate its capabiity as a
multi-pollutant remote sensing system This demonstrated
capability will provide tugh specificity, high sensitivity measure-
ments for determining the vertical and honzontal distribution of
trace constituents involved in the photochemical processes related
to stratospheric ozone depletion In carrying out this mission
the LHS instrument will be operated in the solar occultation
mode to measure four gases including HNO3 03, and Freon 11
and 12 The instrument will be designed, developed. and fabncated
for this specific mission which 1s anticipated to last for 7 days
Algonthms will be developed to reduce the data into a format
surtable for utihization in global stratosphenc pollution models
The data will be compared with existing stratosphenc models
to provide an evaluation of instrument performance Subsequent
measurements with the LHS nstrument will be extended to
include other stratosphenc species such as G0, NOx, CO. and
S02

L)

W79-70277 760-03-04
Marshall Space Flight Center, Huntsville, Ala

SHUTTLE OPERATIONAL FLIGHTY TEST OF THE SOLAR
ELECTRIC PROPULSION SOLAR ARRAY

L € Young 205-453-2110

(506-23-19)

The objective of this RTOP 1s to provide overall demonstration
of the availability of advanced solar array technology by fiight
testing the Solar Electnc Propulsion (SEP) Solar Array as an
experiment on the shuttle Demonstrating that the array will
deploy and retract in 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 critena
and conceptual design for the solar array system expenment
(2) draw a detailed design build and test the flight array
expennment (3) install and fly the solar array expenment on
Shuttle, and (4} evaluate flight results after return to Earth

W79-70278 750-03-07
Goddard Space Flight Center, Greenbelt, Md
THERMAL CANISTER EXPERIMENT
Stanford Oliendorf 301-982-5228

The broad project objectives for the Thermal Canister
Expenment 1s to demonstrate the performance in space of an
expenmental thermal control canister using heat pipes The primary
specific objectives of the Thermal Canister Expenment are to
design, fabricate, and test a Thermal Camister Tm x 1m x 3m
weighing 160 kg which when flown aboard Space Shuttle on
an OFT mission will verfy the ability of a system of heat pipes
to provide thermal control, and to mamntain canister wall
temperature level to 15 C + or - 3 C while dissipating 100 watts
at maximum flux conditions {full sun) to 400 watts at mimimum
flux {earth onented) conditions In addition, secondary objectives
are to verfy performance of the canister at off nominal design
points such as (1) operation over a temperature range of 5 C
to 25 C and determination of maximum heat rejection and
control band at these points and (2) mamntenance of +
or - 10 C control when operating under passive control The
general design approach 15 to incorporate elements of thermal
control technology such as fixed conductance and variable
conductance heat pipes into a canister with radiators for
controlling the temperature of simulated instruments and other
surtable expenments

W79-70279 750-03-12
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
PROPULSION CONTAMINATION EFFECTS MODULE-PCEM
SPACEFUGHT EXPERIMENT

L F Molinan 213-354-4515

(506-21-45)

The Propulsion Contamination Effects Module (PCEM) will
be used in tests to measure such rocket thruster exhaust plume
charactenstics as core flow and back flow efflux (mass and
constituents} electrnical charge buildup impingement forces and
heating rates, in a series of spacefight expennments to be flown
in the payload bay of the space shuttle orbiter The PCEM faciiity
will be designed and fabncated to initially accommodate a 110n
(25 1bf) monopropellant hydrazine propulsion system provided
by MSFC Design modification kits will enable the PCEM to
subsequently accommodate other propulsion systems including
a 3870n (870 ibf) N204/MMH hquid bipropelant system (JPL),
00044n (0 001Ibf) and O 13N (0 03Ibf) on Drive engines (LeRC)
a 4450 N (1000 ibf} sohd rocket motor {(JPL) and a 2225-4450
N (500-1000 1bf) 02/H2 liquid bipropellant system (LeRC) The
payload category of the PCEM s attached expenment space
available class 8 (AE/SA-B) The objectives for the PCEM
faciuty in fiscal year 1979 include the preliminary design effort,
a8 PDR, and the intial safety review iIn addiion, the fhight
configuration design for the facility will be evolved dunng FY-79
The technical approach 1s to design and fabncate a propulsion
system test facility for a sernes of rocket thruster plume
experiments in the payload bay of the Space Shuttle Orbiter
The faciity will be designed to accommodate various types of
propulsion systems and will include the basic science instrumsnta-
ton systems for measurement of plume parameters In parallel
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with the above the propulsion systems will be designed as a
package to be integrated into the faciiity The flight experniments
and the reports will be the third phase of the project

W79-70280 750-03-13
Jet Propulsion Lab Calif inst of Tech Pasadena
SPACELAB 1} SUPERFLUID HELIUM EXPERIMENT
David H Swenson 213-354-5110

An expenment to investigate the properties of superflud
helium in zero gravity 15 proposed for fught on Spacelab Il in
early 1981 The expenment will determine the mechanical and
thermal properties of superfluid helium in sufficient detail to
enable the design of high performance space qualified superfiuid
cryogen systems A compamon expeniment will study the
properties of low velocity capiitary waves in thin films of superfluid
helium These waves cannot be observed in the earths gravity
Thew study will increase scientific understanding of the nteraction
of normal and superfluid helium The expenment will consist of
an instrumented cryostat an expenment package mounted inside
the cryostat and an electronics control and data processing
electronics package It will be mounted on a Spacelab pallet
and will interface with the Spacelab Command and Data
Management System Interactive contro! with experimenters on
the ground will permit optimization of scientific resuits by real
time modification of expenmental conditions and parameters

W79-70281 750-03-14
Langley Research Center Hampton, Va

FEATURE IDENTIFICATION AND LOCATION EXPERIMENT
(FILE)

W L Howel and J E Surt 804-827-3551

{506-19-23)

A landmark classification expenment to classify, in real time,
the content of scenes observed by earth-viewing systems 1s
proposed for evaluation aboard an early shuttie fight The
nstrument as proposed will classify scene content into
vegetation bare earth, water or clouds This classification 1s
based on ratios of spectral signatures in the 0 65 and 0 85 micron
bands The results will not only provide an instrument to use in
the classificaton of scene content in future mussions, but will
also provide data for the further development of a landmark
tracker for tracking the boundarnes of these interfaces

W79-70282 750-03-18
Lewis Research Center, Cleveland, Ohio
CRYOGENIC FLUID MANAGEMENT
Robert R Lovell 216-433-4000
(506-21-12)

A shuttle spacelab fiight expenment will be developed to
obtain data on the storage and supply of subcntical cryogenic
fluds in a low-g environment

W79-70283 750-03-20
Jet Propulsion Lab, Calf Inst of Tech, Pasadena

SPACE CALIBRATION OF SOLAR CELLS

L B Sidwell 213-354-5489

{506-23-15)

The objective of this program s to continue the solar cell
cahbration program taking advantage of the space environment
of Spacefab and to correiate these data with those obtaned
from balloon fights The Spacelab program will provide the
opportunity to evaluate existing calibration procedures as applied
to current and new types of photovoltaic devices being developed
for future space solar power applications in FY-78 the rescoped
Space Calibration of Solar Cell experiment defintion was
completed, and a project plan developed Work to be accomplished
n FY-79 \ncludes design of the expenment including ground
support equipment At completion of the design a design revie
will be held The contract for the data system including the
recorder, will be placed and fabncation of the expenment and
GSE will begin Fabrication of the expenment will be completed
and system and environmental testing will be started and
completed in FY-80 The safety and preintegration reviews will
be held Dunng the last quarter of FY-80 the expenment will
be ready for integration with Spacelab Integration support will
be provided dunng FY-81 with the fight expected dunng the
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last quarter The RP funded balloon fight will take place durnng
the fast quarter of this FY On completion of both flights the
RP funded data reduction will begin with completion and final
report expected by the end of the first quarter FY-82 Candidate
test solar cell specimens will be selected in advance of the
Spacelab flight with similar solar cells ta be flown on a concurrent
scheduled high altitude balloon fiight calibration expenment for
comparative analysis

W79-70284 760-03-26
Lewis Research Center, Cleveiand, Ohio

SPACELAB O-G COMBUSTION FACILITY

Robert R Lovell 216-433-4000

(750-01-52, 506-21-42)

A Spacelab facility will be developed to provide a capability
to perform combustion experniments in the low-g environment of
space This effort will involve the user community throughout
the design phase in order to make the faciity as universal as
possible

W79-70285 750-03-28
Marshatl Space Flight Center, Huntsville Ala

GEOPHYSICAL FLUID FLOW EXPERIMENTS ON SPACE-
LAB

George H Ficht! 205-453-0875

(750-01-59)

This effort has, as its objective the successful performance
of geophysical fluid flow expenments on the first and thid
Spacelab mussions with scientific team members Profs John E
Hart (Pl) and Jun Toomre (Cl} of the University of Colorado,
Or Peter Gilman (Cl) of the High Altitude Observatory, National
Center for Atmosphenc Research, and Drs George H Fichtl
{Cl} and Witham W Flowhs (Cl) of the NASA/MSFC An
expenment i1s viewed by the PI/Cl team as being composed of
the scientific theoretical and groundbased lsboratory studies of
PI/ClI team members the fight of the Geophysical Flurd Flow
Cell {(GFFC) (the instrument within which the expenments shall
be performed) and the postfiight anafysis in which expenmentat
and theoretical results will be analyzed compared and correlated
by the Pl/ Cl team and other members of the scientific Geophysical
Flud Dynamics (GFD) community The scientific approach for
accomphishing the GFD expenments shall be to use a spinning
sphencal capacitor (in Earth orbit to ehminate background
gravitational forces) with a dielectric fluid and an imposed radial
electric field across the capacitor gap to simulate radial gravitation-
al force field to, in tumn, simulate GFD systems like the convective
zone of the sun, planetary atmospheres, etc With this expenmental
arrangement the vector relationship between the simulated
gravitational field and the rotation vector consistent with solar
and planetary flows will be obtained The programmatic approach
will be a8 balanced effort invoiving (1) expenment instrument
definition, (2} science definition and support, (3} instrument design,
fabnication and test, (4) fught of the instrument on the Spacelab,
(5) postfight data analysis and companson and correlation of
results with theoretical predictions

W79-70288 7650-03-27
Marshall Space Flight Center. Huntsville, Ala
TRIBOLOGICAL EXPERIMENTS IN ZERO GRAVITY
R L Gause 205-453-1500

The following paragraphs summanze the technical scope of
two tribological expenments selected for development for fight
on Spacelab The expenment entitied, Tribological Studies of
Fluid Lubncated Joumal Beanngs In Zero Gravity, proposes the
operation of a conventional journal beanng and of a joumnal
beanng which utilizes ferrolubnicants Basic behavior charactens-
tics of journal beanngs operating in zero gravity shoutd be provided
by this experiment The experiment entitied, Wetting Spreading
and Operating Charactenstics of Beanng Lubncants in a Zero
Gravity Environment, will monitor the wetting process for
selected lubncant-surface combinations and provide an under-
standing of the mechanism of properly maintamning lubncant films
and the effect of surface wettability on beanng performance
and life in a space environment
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W79-70287 760-03-29
Marshall Space Flight Center, Huntsville, Ala
IN-ORBIT CALIBRATION OF MESA LOW-G ACCELEROME-
TER
Robert F Harwell 205-453-2338

The objective of the Miniature Electrostatic Accelerometer
(MESA) expenment i1s to evaluate the accelerometer’s performance
in & low-g environment and to compare the results with
ground-based data The proposed program will thus provide
information regarding Spacelab 2s vehicle dynamics and s
capability as 8 low-g test faciity and will define the space
shuttle s acceleration environment It 1s proposed to utdize a
fiight-qualified MESA low-g accelerometer with minor modifica-
tions to provide three-axis, acceleration-measurement capability
In-orbit calibration will be accomplished by using a slowly rotating
table from which a large number of different acceleration levels
can be produced by changing rotation speed Vehicle angular
rates and orbital drag are frequency modulated and may be
easlly separated from the table’s steady-state. centripetal
acceleration The proposed expenment mnvolves a mimmum of
development effort and 1s considered low-nsk because of the
extensive operational fight and qualfication history of the MESA

W79-70288 750-03-30
Langley Research Center Hampton, Va

SEMICONDUCTOR MATERIALS GROWTH IN LOW G
ENVIRONMENT

R K Crouch 804-827-3661

(506-18-10, 179-10-10)

The objective t1s to utihze the microgravity environment
available on STS in such 8 way as to eliminate or mimmize the
segregation of constituents and to mimimize the influences of
thermal convection on the growth of semiconductor matenals
usable in making infrared detectors Studies in a 1-g environment
will optimize growth procedures and analysis will include detailed
comparnson of space grown and earth grown crystals to provide
data on important growth parameters needed to improve
state-of-the-art earth based processing

W79-70289 760-03-31
Jet Propulsion Lab, Calif Inst of Tech, Pasadena

SHUTTLE ON-BOARD SAR PROCESSING EXPERIMENT
DEFINITION

R Piereson 213-354-3322

(506-20-25, 656-44-04)

The objective of thus RTOP s to conduct an expernment
definition study leading to a shuttle on-board synthetic aperture
radar (SAR} processing expenment The basic expenment will
compnse demonstration of real-time on-board SAR processing
using technology being developed as part of the NASA NEEDS
program (see related RTOP’s ) A key techmcal 1ssue wn the shuttle
expenment will be devise and test real-time SAR processor
adaptive control techniques necessary to accommodate vanations
in the shuttle altitude, attitude, velocity, and latitude Studies
will be performed duning FY'79 to validate the conceptual design,
to define expenment details, and to prepare a detaled implementa-
tion plan which will define the technical and programmatic
requirements for the expenment effort

W79-70290 750-04-01
Lyndon B Johnson Space Center, Houston, Tex

OEX (ORBITER EXPERIMENTS) PROJECT SUPPORT

P D Gerke 713-483-3987

(750-04-02) -

The OEX Program has been inttiated in support of OAST to
utilize the Space Shuttle as a research vehicle The program
objective 15 to collect data in the technology disciplines that
will augment the research and technology base for future
spacecraft design The data will be collected by utiizing the
currently planned DFI configuration, by modifications and/or
augmentations to the present OFT baseline instrumentation and
by development of expenments beyond the DF! capabilities for
fight on the orbiter The pnimary goal of this activity 1S 8 more
efficient utiization of the STS capabilities to obtain data with
which to advance spacecraft technology This RTOP includes
the effort associated with project intiation, project support,

experiment development inmation, experiment compatibility
assessments expenment integration activities and integration
hardware development initiation The experiment devefopment
effort 1s the subject of additional RTOP's from the appropnate
NASA Centers

W79-70291 750-04-02
Langley Research Center, Hampton, Va

SHUTTLE ENTRY AIR DATA SYSTEM (SEADS)

P M Siemers 804-827-3984

(506-26-33)

The objective of this RTOP s to extend the knowledge of
aerodynamics, aerothermodynamics and basic fluild mechanics
into flow regimes previously inaccessible to the investigator
through extraction of flight data duning routine operation of the
shurtle orbiter This knowledge will be applied to venfy and
increase the rehiability of sophisticated computational prediction
codes, to develop procedures to extrapolate wind-tunnel data to
fight conditions, to improve the performance and operational
capability of the STS and to provide a data base for studies of
future aeronautical and aerospace vehicles The design develop-
ment, and calibration ot the Shuttle Entry Air Data System will
be accomplished through in-house (LaRC) analysis and test
programs supported by contracted studies An instrumented nose
cap incorporating the Shuttie Entry Airr Data System will obtain
fught data during each orbrter flight These data in conjunction
with mertial data, development flight instrumentation data, and
data obtained by specialized instrumentation packages will be
utilized to venfy aerodynamics and aerothermodynamic perform-
ance as well as resolve many basic flnd mechanic questions

W79-70292 750-04-03
Lyndon B Johnson Space Center Houston, Tex
ACIP (AERODYNAMIC COEFFICIENT INDENTIFICATION
PACKAGE) EXPERIMENT
E L Weeks 713-483-4661

The objectives of the proposed system are twofold
(a) acquisition of high quality fiight data for post-fight aerodyna-
mic coefficient estmation and (b) provide flight dynamic state
vanable data which would support other technology areas such
as aerothermal or structural dynamics The proposed expenment
consists of an instrumentation package and basehlne orbiter
data which wiil provide flight mechanics data for the determination
of aerodynamic coefficients from orbiter fight data The data
from the system will also provide appropniate reference conditions
for other aerothermal and fight dynamics expenments This
expenment would require power, time correlation environmental
support and a suitable structural location from the orbiter

W79-70293 7560-04-04
Langley Research Center Hampton, Va

SHUTTLE INFRARED LEESIDE TEMPERATURE SENSING
(SILTS)

J C Dunavant 804-827-3984

{506-26-13)

TJo extend the knowledge of the basic aerothermodynamics
of leeside flow fields and heat transfer on large lifting vehicles
into flow regimes which are inaccessible to investigations in
ground faciliies through sensing of leeside surface temperatures
dunng shuttle orbiter entry with an infrared scanner These data
will permit development of improved leeside flow field and heat
transfer prediction techmiques which are required to reduce
considerably the weight and cost of thermal protection systems
on the leeside of future space vehicles This expenment utilizes
a highly developed infrared scanner and recording system which
will be qualfied for the severe ascent environment in 8
development program at the Langley Research Center The
instrumentation and supporting equipment will be installed in a
pod and tested by the Langley Research Center the structural
pod will be manufactured by the shuttle orbiter contractor, and
the expenment will be installed in Orbiter 102 at ks¢ The SILTS
experiment will be flown on a number of early orbiter flights

W79-70294 750-04-05
Ames Research Center, Moffett Field, Calif
INFRARED IMAGERY OF SHUTTLE




B L Swenson 415-965-5263

The object is to design, develop and conduct an expenment 10
be used in conjunction with the first orbital flights of Shuttle
The expennment is part of the Orbiter Expenments program (OEX)
and will obtain measurements of surface temperature of the
lower and side surfaces of Orbiter by means of remote high
resolution infrared 1magery This imagery 1s obtained on board
the C-141 Airborne Infrared Observatory (AIRO) The experimental
equipment to be developed consists of an acquisition telescope
and appropriate servo system a cryogenically cooled focal plane
and detector array, and a data handling and storage system

W79-70295 750-04-08
Ames Research Center, Moffett Field, Calif

OEX THERMAL PROTECTION EXPERIMENTS

H K Larson 415-965-5369

(506-16-41)

The objectives of these experiments will be {1) the fught
demonstration of advanced thermal protection systems (TPS)
matenials for the Shuttle Orbiter and {2) to obtan a better
understanding of TPS re-entry heating effects that may permit
TPS cost and weight reductions for Shuttle and advanced Space
Transportation Systems Three separate expenments will be flown
as test panels or tles replacing baseline TPS on the Shuttle
Orbiter duning Orbital Flight Tests {OFT) and operational flights
These expenments will take advantages of the real entry heating
environment 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 obtained with existing and follow-on orbiter instrumentation
Baseline TPS procedures and tooling witl be used and none of
the expenments wilf impact orbiter operations The experiment
will be designed and fabricated by both in-house and contract
efforts and experiment hardware will be provided as GFE

W79-70296 760-05-01
Marshall Space Fliight Center, Huntsville, Ala
SHUTTLE TECHNOLOGY PAYLOADS PROGRAM SUP-
PORT
W R Mixon 205-453-3437

Technical and programmatic support will be given the OAST
Shuttle/ Spacelab Payloads Office in the following areas of the
Office s responsibibity (1) identification of R&T program efforts
that can be advanced through Shuttle-borne space expenments,
{2) selection of efforts warranting definttion studies, (3) review
of definition study results and project plans (4) preparation of
announcements of opportunity and evafuation of expenment
proposals subsequently received, (5) preparation of supporting
data to be utiized in the selection of experiments and payloads,
(6) mamtenance of an expenment/payload data bank,
(7) determination of mussion/payload feasibility, (8) preparation
and justification of mission modefs (9} venfication of Space
Transportation System (STS) accommodations and requirements
for planned missions, and (10) assurance that expernment
development/implementation phase efforts remain compatible
with mission requirements and STS accommodations To ad in
the expenment acquisition efforts, MSFC will furnish the chairman
for peer evaluation groups and the executive secretary to the
OAST Experiment Review Subcommittee Remaining support
activities will be furmished by normal MSFC organizational
activities

W79-70297 750-08-01
Lewis Research Center, Cleveland, Ohio

FLIGHT TEST OF AN ION AUXILIARY PROPULSION
SYSTEM (IAPS)

Rodney M Knight 216-433-4000

{506-22-12)

The objectives are {1) to conduct in-situ tests of a one
milipound mercury-10n thruster auxiiary propulsion system over
a representative duty cycle and time penod, {2) to acquire
engineening design nformation by which to determine the systems
compatibility with host spacecraft. (3) to demonstrate to potential
users the technology readiness of mercury-1on thruster systems
for auxiiary propulsion apphications aboard operational space-
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craft and (4} to fly the expenment as part of the USAF/Space
Test Project PB0-1 (Teal Ruby} spacecraft

Energy Programs

W79-70298 776-91-02
Lewis Research Center Cleveland, Ohio

SMALL DISPERSED SOLAR SYSTEM APPLICATIONS
Roger S Palmer 216-433-4000

(776-54-01, 776-52-41)

The objective of this RTOP s to define small solar power
system applications for remote or isolated communities, In the
US and in developing countnies, which can utihze solar
photovoltaic and wind energy power technology to meet specific
community needs Two tasks will be utiized to carry out this
objective First a study will be implemented n conjunction with
DOE and USAID as appropnate, to define apphcations in remote
communities of the US and selected developing countres,
which could be served by photovohtaic and/or wind energy
systems Domestic applications will include those judged
responsive to the anticipated needs of DOEs domestic solar
programs Foreign applications wili include those responsive to
USAID s programs for human need as well as DOE s internation-
al efforts To complement the study. a second task conducted
in-house, will investigate and experimentally verify a hmited
number of candidate energy systems and typical load devices
surtable for remote community applications

W79-70299 776-91-09
Marshall Space Flight Center, Huntsville Ala
SMALL DISPERSED SOLAR SYSTEM APPLICATIONS
H Weathers 205-453-2054

The objectives are (1) to assess the requirements for power
systems in remote areas of the US and in lesser developed
countrnies, {2) to determine the feasibility and potential of
ntegrating existing solar energy technology into complete small
power systems to meet these requirements and (3) to develop
a comprehensive program plan which will define specific target
areas and solar power systems suited for those areas The approach
will be to use existing, on-going efforts through contracted studies
in varnious forms of solar energy with major emphasis on the
selection of types of solar power systems sunable for specsfic
applications in remote areas Parallel to these technical hardware
onented studies wili be a contracted study to select remote
areas for potential application of these systems to define the
individual power requirements in these areas

W79-70300 778-10-02
Lewts Research Center, Cleveland, Ohio
STATIONARY POWER RESEARCH AND TECHNOLOGY
L | Shure 216-433-4000

This effort will sdentify and evaluate national needs with
respect to stationary power generation that can be solved by
use or apphcation of NASA's existing technology developed from
aerospace programs in power and propufsion Particular emphasis
will be given to cogeneration applications This will be ac-
comphshed through (1) preparation of energy R&T plans
proposed for implementation by DOE on a resmbursable basis
that are responsive to their projected needs, and {2) the improved
analysis capabdity and the conduct screening of advanced concepts
for potential application to stationary power with emphasis on
cogeneration

W79-70301 778-14-06
Jet Propuision tab, Calif Inst of Tech, Pasadena
INDUSTRIAL COGENERATION ANALYSIS
E P Framan 213-577-9265

With the completion of previous general studies and the
current JPL specific study of a petroleum refinery, the potential
for industrial cogeneration has been assessed in some breadth
and depth Major emphasis required in FY-79 s to provide the
information needed to assist in nitiation of industnal cogenera-
ton effort using near-term energy conversion technologies The
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FY-79 effort will \nclude analysis of the refinery plant design
(developed 1n FY-78) to determine its vahdity in representing
the refining industry s cogeneration opportunities From this
analysis, and other recently completed studies, a methodology
to aid in evaluating and selecting cogeneration projects and
demonstrations will be established In addition the results of
the plant design indicate the technical hmitations on the utilization
of the abundant low-grade heat available The problems and
alternative technical solutions in exploiting low-grade heat will
be analyzed for severa! industries considenng improved methods
of collecting the heat and compansons of cogeneration with
afternative uses for the heat Recently completed analyses of
fuels transitions will be used to establish technology requirements
for fuels production and utilization required to mplement the
fuels transiion Technology requirements and JPL capabilities
and interests will be matched to establish a fuels program plan

W79-70302
Lew:ts Research Center Cleveland, Ohio
STIRLING ENGINE TECHNOLOGY
Donald G Beremand 216-433-4000
The objective of this activity 1s to identify and venfy
advanced Surling engine component technology and engine
concepts for stationary power applicatons relevant to R&D
programs of DOE and other organizations These efforts are
directed towards defining and developing an improved NASA
posture in programmatic areas of nonautomotive Stiing
applications The efforts shall specifically include (1) the
preparation of energy R&T plans, for implementation on a
resmbursable basis by NASA, that are responsive to program
objectives and needs of DOE and other organizations, (2) the
preparation of a8 technical approach document for stationary
Stiring engines that will include technical aspects, a procurement
strategy. and an approach to developing system and component
requirements, {3) the improvement of Stirling engine analysis
capabiity and the conduct of screening studies of advanced
concepts for applications of interest to DOE and other organiza-
tions {such as cogeneration and total energy systems) and (4} the
conduct of tests of advanced component and/or engine concepts

778-16-02

W79-70303
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
GRAPHITE COMPOSITE AUTOMOTIVE VEHICLE STRUC-
TURES
G W Meisenholder 213-354-4058

The U S automotive industry s actively engaged in evaluating
the potential and problems in the use of graphite composite
materials in heat engined vehicles These maternals offer
considerable promise as an approach to improving the fuel
efficiency and reducing emissions of heat engined vehicles by
permitting the weight of these vehicles to be substantially reduced
The applications of composites to electnc and hybnd vehicles
may have even greater impact in that improvements in range,
acceleration on-board power requirements, gtc . associated with
reduced vehicle weight could be essential to the wiability of
these systems However, there are uncertainties that exist
concerning the use of these matenals The objectives of this
RTOP will be to monntor and assess the progress of mdustry in
the application of graphite composites to automotwve vehicles,
to assess the implications of the results of the Government-wide
study program on the effects of accidenta! release of graphite
into the environment on automotive applications. and to provide
mputs for recommendations by NASA on the use of graphite
composites in reimbursable electnc and hybnd vehicle and heat
engined vehicle systems programs Plans for sugmenting
reimbursable automotive system development programs will be
formulated, f appropnate

778-33-06

W79-70304
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
STIRLING LABORATORY RESEARCH ENGINE
G W Mesenholder 213-354-4058

The overall techmcal objective of this RTOP 1s to provide
the expenmental and analytical data and end-use requirements
necessary to establish a viable approach to the commercighzation
of a versatile Stiring Laboratory Research Engine (SLRE) which

778-35-06

will (1) be avallable to researchers in academsc industnal and
government laboratories as a laboratory research tool which can
be used to study the Stirling cycle, (2) stimulate research relative
to Stirhng cycle machines with the goal of broadening the
technology base within the United States, and (3) provide a
too! for developing and evaluating improved component technol-
ogy The approach for FY-79 consists of the following (1) conduct
performance tests of the preprototype SLRE, (2) vahdate the
design concept of a8 research tool by means of a cooperative
effort with a University researcher (3} continue development of
the first generation analytical model using expenmental test
results (4) establish end-use requirements of the SLRE by
conducting a survey of potential users (5) conduct a conceptual
design layout of the next generation prototype engine, and
(6) develop a plan leading to the commercialization of the SLRE
In addstion a proposal will be prepared and submitted to potential
sponsors for support of the completion of the overall SLRE project

W79-70306
Jet Propulsion Lab Calf Inst of Tech Pasadena
COAL UTILIZATION SYSTEMS
A J Murphy 213-577-9476

The general objective of this RTOP s to identify and venfy
new coal processing technologies that reduce the costs of coal
gasification, coal liquefaction and coal beneficiation while
concurrently improving the environmental charactenstics of the
resultant fuels It 1s proposed that the coal conversion enhance-
ment by the use of monolithic catalysts development activity be
continued from FY-78 Verification of this concept could provide
near term improvement to several national hquefaction and
methanation processes already at the pilot plant scale This
activity which has application to both coal-derived hquid and
gas was started in FY-78 with the design fabncation, and initial
checkout of a small laboratory scale, flow type reactor The
concept involves configuring conventional catalysts for most
hiquefaction processes on a monoiithic structure in place of the
usual pellet bed catalyst mode Baseline pellet catalyst testing
will be completed first The activity charactenstics of monolithic
catalysts are planned for early FY-79 After preliminary examina-
tion only one process methanation or gasification, will be
pursued for the remainder of the year It s considered that
catalysts can be exchanged into zeolites which are bound to
monolithic supports The zeolite framework 1s expected to provide
a selective pathway for reactants to reach the catalyst but which
will not allow entry of the catalyst poison hydrogen sulfide
Testing early in the year will determine the feasibiity of this
most important area for methanation The high pressure flow
reactor also provides fong range potential for coupling t to a
coa! extruder feed system

778-42-05

W79-70308
Lew:s Research Center Qleveland Ohio
COMBUSTION TECHNOLOGY
R J Priem 216-433-4000

The objectives of this work are to identify and venfy
NASA-LeRCs aeronsutical and space-reiated combustion
technologies for application to selected combustion needs of
DOE and other organizations These objectrves will be attained
through expenmental studies to demonstrate technical feasibility
of combustion concepts for energy projects, analysis of combus-
tion designs for different applications, and design studies to
determine the need, requirements approach etc The work will
include (1) continuing the operation of the Pressunzed Fluidized
Bed (PFB), performing combustion tests related to understanding
the effects of PFB combustion vanables on effluents and turbine
matenals, and 1g the feasibility and resources required
to modify the PFB to serve as a Simulator of a low Btu Gasifier
{2) continue the preparation and intiate operstion of a high-
temperature transient combustor test cell. prepare 8 plan for
use of the high-temperature transient combustor test cell for
technology identification and venfication activities and fabncation
of combustors required for technology identification and venfica-
tion actvities, and (3) prepare resmbursable combustion technol-
ogy plans as may be required

778-81-02




W79-70307 778-83-02
Lew:s Research Center Cleveland Chio
MATERIALS TECHNOLOGY
S J Gnsaffe 216-433-4000

The objectives of this RTOP are {1} to identify those
cntical components of ground electnc power conversion or ground
propulsion systems that can benefit from the application or
extension of aerospace matenals technology (2) to venfy, to
some extent the technical feasibidity of using aerospace matenals
for such applications, and (3) when shown feasible, to use the
snformation developed to formulate a detased plan aimed at
transfernng the technology to the component or apphcation of
interest through a DOE reimbursable program Matenals are sought
which offer improved critical component performance, extended
hfe in corrosive environments, reasonable repayr procedures, and
low nitial/lIife cycle costs Short study efforts (1-2 years) will
incorporate initial screening experiments If it 1s required to provide
unique environmental simulation outside the scope normally
required for aerospace matenal development, laboratory screemng-
type test facilities will be designed, installed, and operated

W79-70308 778-90-06
Jet Propulsion Lab Cabf inst of Tech, Pasadena
ENERGY R&T PLANNING
G E Nichols Jr 213-354-5532

The objective of this RTOP s to support the inial problem
definion and the subsequent preparation of approach papers
preliminary project plans etc, for activites in the area of energy
conversion systems

OFFICE OF SPACE AND
TERRESTRIAL APPLICATIONS

Technical Consultation and Support
Studies

W79-70309 643-10-01
Jet Propulsion Lab Calif Inst of Tech Pasadena

SPACE APPLICATIONS CCIR/WARC SUPPORT

N F De Groot 213-354-3768

(311-03-21)

The objective of this RTOP 1s to determine the technical
and operational techniques that will allow effective space
apphcations of the radio spectrum and of earth orbits while
providing for equitable frequency and orbit shanng between
services concerned and to actively support NASA/OSTA NTIA
FCC and DOS in gaining the necessary national and internationat
acceptance of these technigues for efficient frequency and orbit
utihization and shanng The approach will be to determine the
requirements and technical factors affecting each user, and then
to develop an orbit and spectrum utiization design that allows
effective operation and sharing by each user while mintmizing
undesirable interactions and interference with other users Without
excluding others, the primary emphasts 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 incorporated n reports surtable for
use at World Administrative Radio Conferences (eg 1979 WARC)
and Regional Planning Conferences (eg 1982 BCSAT) where
the international agreements necessary to 8 workable design
must be negotiated This effort wili be closely coordmated with
NASA, NTIA FCC DOS and other agencies as appropnate In
addition, under thus RTOP active participation will be provided
in the CCIR, in the WARC's and other national and international
organizations, as applicable

W79-70310 643-10-01
Lewis Research Center, Cleveland, Ohio
TECHNICAL CONSULTATION AND SUPPORT STUDIES
R E ALEXOVICH 216-433-4000

The objective 1s to provide technical consultation services
support in the areas of high powered broadcast satellite technology
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and fixed service communications satellite technology tn prepara-
tion for the 1979 WARC (World Administrative Radio Conference)
and the 1982 RARC (Regionaal Administrative Radio Conference)
perform overall systems studies to evaluate alternate system
configurations for broadcasting and fixed satellites, tdentify
requirements of future systems and develop system concepts
and approaches and conduct studies technical assessments, and
where Yy ! ements 1n the areas of high powered
broadcast satellite technology and fixed service communications
satellite technology culminating 1n technical papers required for
CCIR SGs on frequency uthzation and broadcasting {sound/
television) Following an assessment of the more important issues
to be considered in the 1979 WARC, in-house studies will be
performed studies contracted where necessary, to support possible
United States positions and to determine the trade-offs associated
with each position Principle emphasis will be given to keeping
available a range of options for broadcasting satellite implementa-
tion In preparation for the 1982 RARC, in-house and contract
studies will be performed to estabiish possible United States
positions and participate in national and international groups
prepanng for the RARC

W79-70311 643-10-01
Goddard Space Flight Center, Greenbelt Md
TECHNICAL CONSULTATION AND SUPPORT STUDIES
John € Miller 301-982-5885

The objective s to perform studies and collect corroborative
data supporting frequency allocations for space applications
leading to efficient orbit-spectrum utilization and providing
technical support to NASAs Technical Consultation Services
Program The major elements are (1) orbit-spectrum utilization
studies (2} propagation and RFl modeling and measurements
and (3) special studies This RTOP supports (1) NASA's advanced
communication technology program (2} NASA application
satellites (LANDSAT, SEASAT, search and rescue, ATS-6 CTS
etc ) (3) acuve and passive microwave/milimeter wave sensors,
(4) data coliection and (5) NASA technical support to FCC and
national preparation for the 1979 G-WARC and 1983 RARC-BS
These in turn support the following end objectives (1) frequency
allocation/coordination for NASA applications satellites, (2) NASA
and U S positions for the 1979 G-WARC and 1982 RARC-8
and (3) promote the development and efficient utilization of space
telecommunications systems

W79-70312 643-10-02
National Space Technology Labs Bay Saint Lowis, Miss
COMMUNICATIONS SATELLITE APPLICATIONS SYSTEMS
STUDIES
W L Hoplins 601-688-2125

The objectives are to conduct a comprehensive expenment
n the application of satellite communication technology to rural
and remote health care in Alabama Mississipp:, and Louisiana,
perform a technical, economic and functional performance
evaluation of the expenment, perform a functional and technical
needs assessment define network operational problems, and
provide cost companson of terrestnal vs satellite vs hybrid
systems The Alabama Loutsiana and Mississippr satellite
emergency communications wifl be expanded to provide a total
of five {5) emergency vehicles in Mississipps, three (3) emergency
vehicles in Alabama and four (4) pontable systems in Louisiana
to enable emergency medical techricians to transmit advanced
Ife support data with two-way voice communication to central-
ized hospital facilities in each state The traiming and evaluation
process will be expanded by the Southern Regional Medical
Consortium

W78-70313 643-10-02
Goddard Space Flight Center Greenbelt, Md
COMMUNICATIONS SATELLITE APPLICATIONS SYSTEMS
STUDIES

John J Woodruff 301-982-5908

(643-10-01, 650-20-17)

The objective is to compatbiity of NASA s narrowband
communications fight programs with other space and terrestnal
setvices and define charactenstics of narrow band systems required
including regulatory support Nasrow band systems are expectsd
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to share services with terrestrial systems An overall system
approach s therefore required which includes fiting in with
existing services Studies of sharnng modulation antenna size
and directivity, frequency reuse bandwidth and traffic wili be
undertaken

Advanced Communications Research

W79-70314 650-10-13
National Space Technology Labs, Bay Saint Louts Miss

DATA COLLECTION SYSTEM DEVELOPMENT

W L Hopkins 601-688-2125

(850-10-14)

The objectives of this RTOP are to provide a continuing.
interagency project of technical assistance. technology develop-
ment, applications demonstration, testing and evaluation to
support and advise satellite-aided communication users In three
pnmary areas {1) user application assistance through demonstra-
tion and application testing of NASA's communication systems
technology. (2) user onented Data Collection System (DCS)
enhancements to design, develop and test improvements and
modifications to ground system components, and (3) compo-
nent development for specific user needs to address specialized
system requirements The approach to meeting these objectives
1s to use NASA/ NSTL's background and experience in communica-
tions technology to establish a program of specific projects which
address identified user needs Activities have been selected as
baseline projects to provide support to and/or cooperation with
the following agencies US Army Comps of Engineers, US
Geological Survey, NOAA/NESS and NOAA/DATA Buoy Office

W79-703186

Goddard Space Flight Center, Greenbelt, Md
CIVIL APPLICATIONS OF THE GLOBAL POSITIONING
SATELLITE SYSTEM

Ralph E Taylor 301-982-6380

{(605-07-13)

The technical objectives are to determine and analyze the
cwvit community requirements for improvements in navigation/
position determination and traffic control services during the
1980’s, and evaluate the use of the GPS system, in companson
to other satellite and non-sateliite concepts, to meet the above
requirements The approach s to perform a survey of the cwil
community to determine their future needs for improvements in
navigation, position location and a traffic controf system develop
low-cost GPS civil user hardware as required, analyze the GPS
system to meet these requirements and, f needed recommend
modifications to GPS user hardware and/or additions to the
system to meet user needs, and conduct preliminary system
and cost-benefit studies of equipment additions to other spacecraft
if required to meet cwvilian user needs in the 1980's These
additions should accomplish a two-fold purpose (1) retransmission
of user received GPS signals to a ground reception station, and
(2) reduction of user requipment cost and improvement In
operations Tests and demonstrations to work with the nitial
GPS will be proposed

W79-70318

Lew:s Research Center, Clevetand, Chwo
GLOBAL DISASTER COMMUNICATIONS
James J Ward 216-433-4000
(646-22-00)

This plan describes a program of analytical and expernimental
activities that s ntended to lead to the implementation of a
global disaster relief communications system using commercial
satelites The purpose of the program is to improve the
communication flow between disaster areas and relief organiza-
tion centers so thast suitable actions can be undertaken n 2
timely fashion to provide the maximum aid possible to victims
of the disaster Specific activities in FY-79 will include determina-
tion of communication modes surtable to meet the information
flow requirements, established in conjunction with the Agency
for International Development (AID), Office of Foreign Disaster

650-10-17

650-10-20

Assistance addressing the technical and institutional constraints
associated with introduction of the system and development of
a plan for /mpiementation of the system through the service
phase It 1s also anticipated that FY-79 funding will be provided
by the Office of Foreign Disaster Assistance (OFDA) of AID to
procure equipment necessary for experimentation with com-
mercial satellites and to ntiate development activity directed
toward achieving readily deployable ground terminals

W79-70317

Lewis Research Center Cleveland, Ohio
30/20 GHZ WIDEBAND SYSTEM PROJECT DEFINITION
James J Ward 216-433-4000

(650-20-01. 650-60-17, 650-60-18)

The catalytic action of NASA involvement in a 30/20 GHz
satellite system technology effort will enhance the lkeithood of
emergence of commercial systems in this frequency band in the
late 1980 s or early 1990's The objective of the tasks descnbed
herein 1s to define an appropnate NASA involvement including
a clear, comprehensive and rational pian for the development
of a flight system necessary to venfy the advanced technology
assoclated with the 30/20 GHz frequency band employing
muitibeam antennas and satellite switching to faciitate efficient
use of the allocated spectrum This will include preparation of a
Phase B Statement of Work for a fiight test verification system
and completion of all activiies necessary to support a NASA
new start in 38 30/20 GHz wideband technology flight verification
program for FY-81

650-20-18

W78-70318

Goddard Space Flight Center, Greenbelt, Md
NARROWBAND SYSTEM FEASIBILITY STUDIES
J P Brown 301-982-5717

(650-60-19, 650-20-18)

The objective s to determine the narrowband satellite
communications system technology which would be the basis
for a potential new start for a NASA technology test program
The approach 1s to analyze data on the size and type of present
narrowband systems, generate conceptual designs for needed
new and expanded narrowband services utihzing space systems,
examine the market potential of these new space services tdentify
the required cntical enabling new space technology for such
future systems, determine the space tests required for venfication
of the new technology, and define a narrowband technology
fught venfication space rmussion for flight test and demonstration
of the cntical new technology

6560-20-17

W79-70318 650-20-18
Lewis Research Center, Cleveland, Ohio
SYSTEMS NETWORK ANALYSIS
James J Ward 216-433-4000

The activity descnbed herein 1s the first of several steps
necessary to establish the technical, economic and instrtutional
viability of large geostationary platforms which serve as vehicles
for the aggregation of communications, navigation and scientific
payloads Specifically, the study will deal with platform-delivered
communications payloads The study wil be conducted in a
parametnc fashion with the objective of bounding the platform
communications capacity and service costs Additionally. market
demand information that will be avalable from studies now
underway by communication carriers under contract to NASA-
LeRC will be utiized to invesugate the time frame in which
platforms might be of interest Dunng the study, potential
institutional barners to the introduction of platforms will also be
wentfied and a strategy developed to address these issues
W79-70320 650-20-18
Marshall Space Fhight Center, Huntswille Ala
SYSTEMS NETWORK ANALYSIS (GEOSTATIONARY
PLATFORM)
Wilham T Carey 205-453-3424
(643-10-01, 650-10-15, 650-20-16, 650-20-17, 650-60-16,
650-60-18)

The objectives of this RTOP are to study and assess the
technical and mstitutional feasibility and benefits of utihzing large
geostationary platforms as a means of accommodating future




communications and other applications mussions and payloads
m heu of the traditional individual satellite approach and to
participate with the Office of Space Transportation Systems
(OSTS) in the definition and analysis of geostationary platforms
Prehminary studies done by NASA NASA contractors and
independent industnal orgamizations over the past several years
have pointed favorably toward the 1dea of using large multidiscip-
line geostationary platforms as a more efficient and effective
means of accommodating future communications and other
apphications mussions in heu of the traditional approach of flying
numerous specialized satellites Two such approaches/concepts
are the ‘Ortwtal Antenna Farm by COMSAT Labs and the
Switchboard in the Sky’ by NASA Such platforms would be
host to a wide spectrum of mission payloads primanly antennas
and transponders for communications missions Observational
payloads 1n meteorology and earth resources. and scientific
nvestigations are also potential candidates

W79-70321

Jet Propulsion Lab, Cafif Inst of Tech Pasadena
SYSTEMS NETWORK ANALYSIS

J G Smith 213-354-3828

{650-20-16, 650-20-17)

The objectives of thyis RTOP are to establish the techmical,
economic, and institutional feasibiiity of alternate systems concepts
for the coliection and integration of several diverse satellite-based
communication functions Into a single system and to develop
new expertise within NASA on switching and network tech-
niques The approach 1s 10 investigate all satelite based
communications services from a network standpoint to determine
the outhine for an integrated satelite communications system
This integrated system I1s capable of economically providing
existing and planned services plus developing attractive new
services, while at the same time conserving frequency spectrum
and orbit Alternate network/switching concepts are studied and
analyzed for thin route rural telephony mobile telephony, video
teleconferencing, electronic facsimile exchange and personal
communications As the integrated communications system 1s
more fully developed 1t 1s necessary to investigate and compare
the technical and economic feasibility of a ptatform-based
communications system with altemative approaches such as
ndividual satellites This tradeoff leads to the study of intersatellite
relay hnks between satelites providing different types of
communications services A procedure will be developed which
provides for the orderly transition from the existing satellite
communication systems to the higher performance integrated
commumications system without interference to esther

650-20-18

W79-70322
Goddard Space Flight Center, Greenbeit, Md
SYSTEMS NETWORK ANALYSIS (LARGE ORBITING
PLATFORMS)
S H Durrans 301-982-4384

The objectives are to establish techmical economic, and
tnstitutional feasibility of aggregating ilite-based comr a-
tions on Large Orbiting Platforms (LOPs) and to develop switching
and netwotk techniques for use in conjunction with LOPs The
study will \dentfy severa! groups of wideband and narrowband
services each group being suitable for aggregation on a large
platform Some possible groups are international fixed and
mobile (eg, marnume) services, domestic fixed two-way and
one-way services expernmental services or combinations of these
eg. domestic plus expenmental services For each group the
system configuration will be developed and technical tradeoffs
conducted Transition from and interfacing with existing systems
will be examined Techniques of on-board switching and beam
interconnection on a platform and between different platforms
will be investigated The cost savings. if any, of using large
platforms will be determined

850-20-18

W79-70323 650-20-20
Goddard Space Flight Center, Greenbelt, Md

ORBITING STANDARDS STUDY

John J Woodruff 301-982-5908

(650-10-18)

The objective s to evaluate the need for, and utiity of
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standards in geostationary orbit which provide stable frequencies,
uming and related reference signals for use in cahbration and
measurement The approach i1s to wnvestigate the parametric
capability requirements and vanous means for supplying required
services from space through consultation with users, active
groups, committees and Headquarters The RTOP supports the
following major problems (1) antenna system calibration, (2)
shortage of avallable frequencies, {3) shortage of geosynchronous
parking space, and {4} atmosphenc effects These in turn suppon
the following ‘end objectives (1) understand RF environment,
(2) maximized use of frequencies (3) atmosphenc effect data
base, (4) spaceborne calibration system, and (5) maximized use
of geosynchronous orbit

W78-70324
Ames Research Center, Moffett Field Calf
ADVANCED VIDEO SYSTEMS
S Knauer 415-965-6440

Two levels of complexity in teleconference quality video
compression will be subjectively tested by buillding two sets of
coder/decoder units and testing them in the field The first, an
intraframe coder 1s being built and debugged at present and
operates between 9 and 16 megab:ts per second while maintaining
qualty suitable for teleconferencing It removes only the
redundancy within a frame and hence 1s not overioaded by motion
When the first processor i1s complete, a copy of it will be built
for use in joint demonstrations with JPL and for further subjective
testing The onginal coder will then be augmented by addstional
hardware to combine the 2-D 8x8 intraframe transform coding
with interframe condstional replenishment coding in the temporal
direction The second coder wiil trade off spatial resolution for
motion resolution reflecting the fact that the eye does not need
to see both simultaneously The bit rate of this coder 1s 8 to
2 4 megabits per second The best ‘simply implemented’ video
compression algorithms will be simulated and compared {'Simply
implemented implies that the overall cost 1s low, 50-100 MSI
chip breadboard) The Ames wideo processing system will be
used to simulate a large number of simple systems thoroughly,
varying algornithm parameters and test scenes extensively The
algorthms tested will be those in hiterature that have not been
well simulated and new ones developed as expenments continue

650-60-10

W79-703256 850-60-17
Jet Propulsion Lab Calf Inst of Tech Pasadena

LARGE MULTIPLE BEAM ANTENNA DESIGN STUDIES

P W Cramer 213-354-3509

{650-60-18, 650-60-19)

The purpose of this RTOP s to conduct design studies for
large multiple beam antennas Potential users of these antennas
include the high capacity direct-to-user and trunking services at
the 18/30 GHz band and the thin-route fixed and mobile services
below 3 GHz The classes of antennas to be studied are reflectors
and lenses The technical approach of this work consists of
determining basic antenna system design charactenstics for
CONUS coverage and 50 state coverage as a function of design
parameters such as number of beams. beam isolation, beam
separation beam EIRP, frequency reuse plan, and antenna type
The studies wiil be conducted for frequency bands including
UHF, LL S C Ku and Ka Cntical design problems associated
with antenna structure, feed array, power distnbution network,
phase shifter, and power amplifier will be 1dentified Limitations
of beam switching or scanning will be investigated The range
of applicabiity of vanous RF and structural configurations of
large antennas as a function of RF performance will be determined
The impact of CCIR and FCC regulations on antenna system
design will also be analyzed

W79-70328

Goddard Space Fhight Center, Greenbelt, Md
WIDEBAND 30/20 GHZ SYSTEMS TECHNOLOGY

V F Henry 301-982-2700

(650-60-17, 650-20-16)

The objective of this research includes the development of
new technology 8s required for the extension of sstellite
telecommunications into the millimeter wave frequency spectrum,
and the determination of the feasibility of developing a 20/30 GHz

650-60-18
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NASA applications system The approach s to define the technical
requirements and design a wideband system which can meet
the communications needs of NASA programs during the 1980 s
study the technical parameters which require new technology
and initiate appropriate development and conduct expernments
to demonstrate proof of concepts

W79-70327 650-60-18
Lewis Research Center Cleveland Ohio
WIDEBAND 30/20 GHZ SYSTEMS TECHNOLOGY
R E Alexovich 216-433-4000

The objective is to conduct supporting research and technology
development for a 30/20 GHz NASA Applications System
Demonstration The approach 1s to use the results of on-going
work to determimne the technology requirements for 30/20 GHz
systems that make optimum use of the available frequency and
orbit space (RTOP 650-20-01, ‘Communications Technology
Planning” has two system definitions studies and two service
demand studies in progress) in consonance with the project
plan being developed under the RTOP 650-20-16 ‘30/20 GH2
Wideband System Project Definition , conducts analyses and
investigations to develop the needed technology perform
technology tradeoffs, and provide proofs-of-concepts where
required I1n the following technical areas Work on the 20 GHz
transmitter sncludes solid state devices and power combiming
techniques TWT amplifier and power processor, analyses design
development and testing (Tube transmitter technology at 20
GHz s also being developed under RTOP 506-20-42 ‘Microwave
Amphfier Technology’) An overall 30/20 GHz transponder 1s
being designed Concepts hardware and software required for
onboard satellite signal processing and multibeam antennas are
being studied Concepts, designs hardware and software for
high capacity trunking and lower capacity direct-to-user terrmnals
for 30/20 GHz earth stations will also be studied

W79-70328 650-60-19
Goddard Space Fhght Center Greenbelt Md

NARROWBAND SATELLITE COMMUNICATIONS SYSTEMS
TECHNOLOGY

Jan A King 301-982-5580

{650-60-11)

The objectives are to define and develop new technology
elements to support candidate narrowband communications
apphcations Known long lead time technology development items
required for 8 narrowband communications satellite system will
be defined and development work on promising technologies
will be implemented This RTOP supports the following major
problem areas (1) hnear high power RF amplifier technology,
(2) spacecraft transponder design optimized for narrowband
commumncations, (3) high density on-board sateliite signal
processing, (4) very low cost data collection platform, and {5)
very low mobile and rural telephone terminals This RTOP supports
and extends work done under RTOP 650-60-11 conducted during
FY-78
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Planetary Geology

W79-70329 161-01-20
Lyndon B Johnson Space Center Houston, Tex
PLANETARY SURFACE PROCESSES
W C Phinney 713-483-3816

The broad objective of the study of planetary surface processes
1s to develop a coherent body of data on planetary surface
processes which can be used to design planetary missions, and
to interpret data as well as place boundary conditions on planetary
evolution Future exploration of Mars and other planets includes
surface analysis and sample return missions The development
of these missions requires suitable instrumentation for analyses
on the surface of Mars and analogues of Martian surface matenal
Analogues not only place boundary conditions on the evolution
of Mars but also permit on Earth the evaluation of the charactens-
tics of Martian surface mstrumentation Specific objectives are
(1) to determine through detailed grain-by-grain studies of several
terrestnal soills the processes and history that can be deduced
through such data (2) to devise techniques that optimzze sample
preparation, data collection, and data processing of soils to extract

the maximum amount of information, (3) to characterize the
gases released by thermal decomposition of Martian surface analog
matenals and evaluate the feasibility of accomphishing such
analyses in situ and (4) to simulate the mechanical chemical
and radiative weathenng environments on Mars and Venus and
study In detail the resulting products of a number of maternals
subjected to such conditions

W79-70330 151-01-70
Jet Propulsion Lab, Calf Inst of Tech Pasadena
JPL PLANETOLOGY
R S Saunders 213-354-3815

The Volatile Evolution task continues to be a comparative
study of the present occurrence of volaties in planetary
atmospheres on surfaces of planetary objects, and in meteorites
The objective 1s to decipher the history of solar system volatiles
in terms of (1) the manner of their initial incorporation Iinto
sohd solar system matenal and planetary objects, (2) the
mechanism of release from the interiors of these objects and
(3) the subsequent chemical evolution of volatiles condensed on
planetary surfaces chemically recombined in regolith matenal
or present n planetary atmospheres This year the objectives
inciude (1) definition of the role played by CO2 adsorbed in the
Mars regolsth in determining the amount of CO2 in the atmosphere
plus cap inventory as a function of time (2) determining
interference of one adsorbed species with adsorption of another
species under Martian conditions (3} determining the constraints
placed on Earth degassing history by the isotopsc composition
of Xe in the atmosphere and interior and (4) evaluating the
theoretical implications of the evolving observational evidence
pertaining to Galilean satellites surface composition The objective
of the Fluvial Features task i1s to define the ongin of extensive
channeling and fluvial features observed on Mars by delineating
rheological propertites and hydraulic charactenstics of the fluid
or combination of fliids which must have created these features
to develop fluid instability analysis capable of describing prnimary
and secondary flow patterns in catastrophic floods in fluids of
vanable wiscosity and specific gravity to define and exammne
specific field areas which possess charactenstic fluvial features
simiar to the observed Martian features and to those predicted
from stability analysis

W79-70331 151-01-80
National Aeronautics and Space Admimistration Washington
DC
PLANETARY GEOLOGIC STUDIES
S E Dwornik 202-755-3645

Planetary Geologic Studies 1s a program encompassing
geology. which 1s the broad objective of understanding the genesis
distnbution, evolution, and inter-relationships of the condensed
matter in planets and their satellites, asteroids and other sohid
matenals in the solar system The geology of the planets bears
directly on three basic aims of planetary exploration determination
of the ongin and evolution of the solar system determination
of the ongin and evolution of life, and clanfication of the nature
of the processes shaping man s terrestnal environment {National
Academy of Sciences, 1966) In order to meet these objectives
it 1s necessary to perform theoretical analysis, instrument
development and spacecraft expenments that lead to under-
standing the nature and properties of the surface regoiith crust
and core This knowledge will lead to an understanding of
individua! planets, the ongin of the solar system, interactions
between the atmosphere and irthosphere interactions of the flux
of interplanetary matenals with planetary bodies and will also
aid n the discovery and understanding of the ongin of extrater-
restnal iife One important result of geological exploration of the
planets will be increased knowledge of the Earth Very Iittle 1s
known of the first 2 billon years of Earths history

W79-70332 1561-02-60
Ames Research Center, Moffett Field Calf
THEORETICAL STUDIES OF PLANETARY BODIES
J B Pollack 415-965-5330

The objective of this RTOP s to obtain a better understanding
of selected problems pertaining to planetary surface phenomena,
the composition structure and evolution of planetary bodies 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 astronomucal and geological data to construct self-consistent
mathematical descnptions 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

W79-70333 161-02-80
National Aeronautics and Space Admmistration Washington
DC
INSTRUMENT DEVELOPMENT
S E Dwornik 202-755-3645

The goal of this work 1s the development of spacecraft-borne
instruments which should be significantly effective in the study
of planetary surfaces Knowledge of the surface composition of
a8 planetary body i1s one of the most fundamental areas of
information beanng on the ongin and evolution of that body
and the solar system in general Science instrument development
efforts are being conducted to develop water detection capability
remote sensor type mechanical properties, measurements and
imaging system instruments for use on post 1975 flight missions
Feasibility studies of new and unique wnstrumental techmiques
are investigated, as well as modification of presently developed
planetary instruments Extension beyond present capabihty for
the exploration of Mars 1s the near term principal objective In
each case, and these specific instruments were selected on
therr potential for shedding new hght on sigmficant questions
regarding that planet
‘W79-70334 151-04-80
National Aeronautics and Space Adrmumistration Washington
DC
DATA ANALYSIS - PLANETARY CARTOGRAPHY
S E Dwormk 202-755-3645

The basic objective of planetary cartography i1s the reduction
of photographic and other spacecraft data to produce accurate
topographic and planimetnic base maps of the surface of the
planets Planetary cartography provides an indispensible reference
system for recording and correlating the observations and
deductions of all other planetary sciences Cartography, in a strict
definition, 1s the art of making maps but planetary cartography
will be considered in a broader sense to include the techmques
of geodesy and photogrammetry It prowvides information on
(1) the basic planetary dimensions, (2) a mathematical figure of
reference, (3) a defined system of coordinates {4} the location
of surface points in the defined coordinate system, and (5)
topographic and thematic maps, at small scales for synoptic
coverage, at intermediate scales for regional coverage and at
large scales for spacecraft landing areas and other sites of
particufar scientific value

Extraterrestrial Materials Research

W79-703356 162-03-60
Ames Research Center, Moffett Field Calf
STUDIES OF THE DISTRIBUTION OF ELEMENTS AND
MINERAL PHASES AMONG METEORITES
H P Klein and S Chang 415-965-5094

The objectives are {1) to understand the ongin and evolution
of meteontes through the study of their chemistry and mineralogy,
and (2) to gain insight into the conditions and processes that
prevailed at the time of the solar system’s ongin The abundance,
isotopic composition and distnbution of selected elements and
the occurrence and distnbution of various minerafs 1n meteontes
will be examined Systematic searches for elemental. isotopic
and mineralogic-petrologic correlations between meteorntes and
within @ meteonte will be made so as to elucidate physical-
chemical relationships in the meteorte population These
relationships will be used to test the hypothesis that meteontes
onginated as condensates from the cooling solar nebula

W79-20338 152-03-80
National Aeronautics and Space Administration Washington
DC

ORIGIN AND COMPOSITION OF METEORITES

B M French 202-755-3760

OFFICE OF SPACE SCIENCE

{195-20-07)

The objective of this program s to increase our knowledge a-
bout the nature composition age ongin and history of meteontes
by means of direct analysis of meteonte specimens and by related
theoretical and observational studies A wide vanety of analyncal
techniques are used to obtain information about meteorite
mineralogy. chemical compositions, radiometric ages cosmic-ray-
exposure ages isotopic compositions particle track characterstics
etc This knowledge will improve our understanding of the physical
and chemical processes present durning formation of the solar
system, the nature and history of cosmic radiation in interplanetary
space (use of meteorntes as space probes) and the genetic
relations between meteontes and asteroid farmilies This research
also supports ongoing lunar sample studies by providing important
comparative data and by testing and cahibrating new analytical
techniques

Planetary Geochemistry and Geophysics

W79-70337 163-01-80
National Aeronautics and Space Admmstraton Washington
DC
COSMOCHEMISTRY
W L Quaide 202-755-1602

The objective of this research program 1s to employ knowledge
gained in the fields of meteorite composition and of stetlar and
planetary evolution to further our understanding of the ongin
and evolution of the solar system The study of cosmochemical
data 1s used to construct models of the solar system consonant
with the observed chemical values The present onentation of
the research i1s toward the exploration of isotopic anomalies in
meteornites and other matter thought to approximate the pnmordial
solar system’s composition Other cosmochemical approaches
currently supported involve classical studies of element abundance
and studies of non-equihibnum condensation of matenals from
plasmas, especially as influenced by particle (jet} streams
W79-70338 1563-02-80
National Aeronautics and Space Admumistration Washington
DC
EXPERIMENTAL STUDIES
W L Quaide 202-755-1602

The purpose of this program is to obtain laboratory data
through expenmental simulations with matenals or chemical
systems which likely compnse the moon or other bodies under
condtions similar to those which presently or at one time prevailed
These simulations are used to extend results from extraterrestrial
materials studies or from geophysical data analyses so as to
better understand the nature and ongin of solar system bodies
or features associated with them The program approach is to
develop in the laboratory techmiques or information which can
be apphed to existing information or to theoretically analogous
systems Most investigations synthesize chemical or mineralogical
systems and investigate the properties of those systems These
properties are related to hypothesized processes eisewhere in
the solar system or are used to establish constraints on them
W79-70339 1563-03-81
National Aeronautics and Space Administration Washington
DC
PLANETARY INTERIORS
W L Quaide 202-755-1602

This program supports gathenng of knowledge on the
composition properties and processes involving planetary interniors
which will lead to improved planetary models Since direct
observation of the intenors of most pianets s infeasable research
n this area lends itself readily to a vanety of indirect observa-
tion methods The proposed research falls nto three categories
reflecting available means of approach (1) seilsmic studies
(2) gravity studies, and {3) intenor modeling based on existing
data Seismuc studies tnitiate or further analyze planetary sesmic
data so as to improve comprehensive modeling capability Mass
distnibution information (gravity studies) provide nsights that
contribute to understanding isostatic adjustment, planetary
visco-elastic properties crustal thickness and bulk planetary
properties Intenor modeling projects refine and synthesize existing
data to address convection, thermal regimes, differentiation,
magma migration and other problems
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W79-70340 1563-04-31
National Aeronautics and Space Administration Washington
DC

PLANETARY MAGNETIEM
W L Quade 202-755-1602

Planetary magnetic studies contnbute to pur knowledge of
the planetary intenors, the ongin and nature of magnetic fields,
and the interaction of the fields with the solar wind, plasma
and planetary atmospheres The data gathered in this program
will also add new information about physical and geochemical
properties of the planets The research i1s composed of two areas
of study One 1s the study of magnetic fields and their imphcation
regarding related geophysical processes The other investigates
the mutual effects of magnetic fields coextensive with or impinged
upon by another energy source Theoretical and expenmental
magnetic field studies permat field strength mapping, conductivity
determination, and studies of shock magnetization which assist
n the formulation of ongin and process models for the core,
mantle and crust and the field itself Dernvation of theory capable
of accurately modeling magnetic field interactions requires
combimnation of physical chemical and theoretical data Results
have applicability to planetary and atmosphenc chemistry and
physics as welil as to the ongin and behavior of the magnetic
field

W79-70341 183-05-80
National Aeronautics and Space Administration, Washington
DC
PLANETARY DYNAMICS
W L Quaide 202-755-1602

This RTOP contains a vanety of tasks All seek to examine
some aspect or group of aspects of dynamics- orbital tidal
accretional, etc - either to obtain more precise information or to
develop improved theones of planetary or solar system evolution
The theoretical nature of much of this work lends itself to random
event simulation to gan insight into plausible evolutionary schemes
for the solar system, orbits, planets and other bodies Some
tasks are specffic to a given mechanism while generalized
simulations require the incorporation of mvestigation of many
subsidiary mechanical constraints to produce an accurate histoncal
model Other, more empincal projects refine available data to
develop rehable information on present dynamics and physical
properties of planets and asteroids

W79-70342 153-08-70
Jet Propulsion Lab, Calif inst of Tech, Pasadena
LABORATORY SIMULATION
R S Saunders 213-354-3815

This 1s a continuing study of the surface optical and wrradiation
effects properties of lunar-size satellites with emphasis on the
Galilean satellites of Jupiter and especially lo Spectral reflectance
properties and irrachation effects on evaporite salts, sulfur, and
related minerals are being studied in the laboratory A detailed
surface composition mode! for 1o has been derived that s
consistent with the telescopic spectra and other known chemical
and physical properties of lo This model, supporting the evaponte
hypothesis, was pubhshed in Icarus, vol 31, 1977 An extension
of this work has led to a further mode) that relates 1o's well-known
modulation of jovian decametnc radio emission to possible areal
vanations in los surface electncal conductvity and to penodic
changes 1n orientation of 10’s flux tube with 1ts surface Continuing
work will focus on developing a more accurate albedo distnbution
mode! in order to establish vanations in lo's surface composiion
and electncal conductivity Correlations wili be drawn between
conductivity distnbution flux tube onentation, and decametnc
occurrence probabiity data in order to refine our understanding
of how lo modulates decametnc emission and sweeps up charged
particles in Juprter's magnetosphere The publications are Nash
D B and F P Fenale lo's surface composmtion based on
reflectance spectra of sulfur/salt mixtures and proton irradiation
expernment, icarus 31, 40-80, 1977

W78-70343 163-08-80
National Aeronautics and Space Administration, Washington,
DC

PLANETARY SYNTHESIS -t
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W L Quade 202-755-1602

The planetary synthesis program s broad scoped and muiti-
disciplinary The wve efforts are designed to synthesize
existing information about the planets The program seeks to
develop and utifize techniques to recognize and study correlations
between geochemical geophysical and geologic data obtamned
by sample studies, remote sensing or analog studies A substantial
number of projects are lunar onented while others aim at
multi-planet or sateliite synthesis While much of the work s
still lunar onented this fact results from the tremendous backlog
of lunar information that was collected Also techniques developed
and results obtained from the lunar studes are widely apphcable
to many sofar system objects Recognition of relationships amongst
these data sets will shed hght on planetary processes, evolution,
physical structure and composition Analyses of existing data
and improvement of data handhing and imaging methods will
allow many researchers in the program to exchange data and
results thus faciitating the rapid exchange of information in future
efforts

W79-70344 153-07-80
Ames Research Center, Moffett Field, Cahf
INFRARED FEATURES OF PLANETS. SATELLITES AND
ASTEROIDS
P Dyal 415-965-5523

The objectives of the work proposed here are to use infrared
spectroscopic  and  spectrophotometnc  measurements 1o
{1} determine the mineral composition of the surfaces of satellites
and asteroids and (2) determine the distnbution and composition
of aerosols in planetary atmospheres The data for this work
was obtained from 41 000 feet altitude and are thus unobscured
by telfunc H2O absorption features CO2 features completely
obscure only the wavelengths from 42 to 4 35 microns
information on the composition of solid surfaces and aerosol
layers can be derived from the spectral focation and shape of
infrared absorption bands that are charactenstic of particular
constituents For example, water ice has bands centered at 15,
2 0, and 3 1 microns, iron beanng minerals have bands at 1 0 and
18, silicates exhibit an emission maximum near 8 0 microns
sulfuric acid has bands at 3 3, 59, and 7 2 microns and feldspars
have a band near 1 3 microns Laboratory reflection spectra will
be obtained for candidate minerals and the optical properties
determined by Kramers-Kroning analysis From these, synthetic
spectra will be generated and compared with the observed spectra

W79-70345 153-07-60
Ames Research Center, Moffert Field Calif
INFRARED FEATURES OF PLANETS, SATELUTES AND
ASTEROIDS
P Dyal 415-965-5523

The objectives of the work proposed here are to provide
(1) a reflection spectrum of Vesta from 07 to 4 0 microns and
possible identification of mineral absorption features, (2} improved
reflection spectra of Galilean satellites particularly from 35-
§5 microns and possible dentification of features. (3) maps of
Venus clouds showing varniations in sulfuric acid concentration,
{4) low resolution maps of Mars showing the spatial distnbution
of water of hydration, (5) emissivities from 20 to 200 micrometers
of the Moon at a point near the imb and of Mars (globally},
and {6) determination of far-infrared lunar properties from a
companson of lunar and solar far infrared spectra The data for
this work were obtained from 41,000 feet aititude and are thus
unobscured by tellunc H20 absorption features CO2 features
completely obscure only the wavelengths from 42 to 435
microns Information on the composition of solid surfaces and
aerosol layers can be denved from the spectral location and
shape of near infrared absorption bands that are characternstc
of particular constituents For example, water ice has bands
centered at 15, 20, and 31 microns won beanng minerals
have bands at 1 0 and 1 8, silicates exhibit an emission maximum
near 8 0 mucrons, sulfunc acid has bands at 33, 59, and 72
microns, and feldspars have a band near 1 3 microns

W79-70348 163-07-80
National Aeronautics and Space Admimistrahon Washington
DC




REMOTE SENSING
W L Quaide 202-755-1602

The objective is to increase our understanding of the data
and techmgues of remote sensing and to apply that knowledge
to further study of the solar system through use of microwave
imaging radar, IR UV, and visible spectrum remote sensing studies
The butk of the projects are directed toward increasing the
information yield of remote sensing data Examination and
laboratory testing of known matenals by remote sensing methods
and gathenng data on terrestrial features provides useful analogs
for study of lesser known bodies Projects that mode! the behavior
of specific radiation interacting with solid materials of interest
are designed to explain observed features of remotely sensed
data and to open new avenues for such sensing Other projects
use avallable techmiques to study the surfaces of other planets
satellites and asteroids to deterrmine composition and physical
state

W79-70347 1563-08-80
National Aeronautics and Space Administration Washington
DC
IMPACT CRATERING STUDIES
W L Quade 202-755-1602

The impact cratering program carries out work on the physics
of cratenng ejecta deposition, structural and physical property
control of crater morphology and late or post-cratering modifica-
tion processes The research has as its aim the complete
understanding of cratering processes and attendant phenomena
to the extent that the crater record of bombardment preserved
on all the terrestnial planets can be interpreted to the fullest
extent possible With a full appreciation of this process, extensive
contnibutions to the knowledge of planetary evolution are possible
The approach taken in these investigations involves expernimental
studies, pnmanly through use of the Ames Verthcal Gun Facihity
to define parameters such as particle motions, crater growth,
ejection dynamics matenal property control of the cratering
process and the resultant morphology, scaling properties etc
These, and other parameters denved from explosive cratering
projects supported elsewhere then serve as model nputs in
computer modeling studies of the process
W79-70348 153-09-70
Jet Propulsion Lab Calf Inst of Tech, Pasadena
JPL PLANETOLOGY INSTRUMENT DEVELOPMENT
R S Saunders 213-354-3815

This RTOP contains three tasks (1) Mars soi! water
instruments development (2) X-ray spectroscopy or Gafllean
satellites, and (3) Alpha/X-ray analysis using solid-state detectors
The objectives are to {1) complete the definition of soill water
analysis instruments for a Mars rover, (2) demonstrate by
expenment and analysis, the feasibiity of designing an X-ray
spectroscopy mnstrument to determine the surface chemistry of
Galilean and Saturman satellites which are immersed in the
magnetaspheric particle fluxes of the parent planets (3) develop
a combined alpha-scattening/X-ray analysis instrument that would
provide valuable in-situ geochemical information on Mars The
approach s to (1) define a conceptual solution for the problem
of how best to implement the multiple samplhng requirement
for a differential scanning calonmeter by use of an array of
many unloadable ovens and by use of a single oven which can
be unloaded and cleaned (2) develop an X-ray instrument to
measure the surface composition of the Galilean and Saturman
satelites, and (3) use detectors that can be operated at ambient
temperatures without active cooling Studies of these detectors
have been made both at JPL and the Unwversity of Chicago
including recent testing Hgl2 detectors using the Caltech tandem
Van de Graaff accelerator as the excitation source Further work
will emphasize the use of room-temperature X-ray detectors
W79-70349 183-09-70
Jet Propulsion Lab Calif Inst of Tech Pasadena
ADVANCED EXPERIMENT CONCEPTS
R S Saunders 213-354-3815

The objective of this program s to undertake scientific studies
and long lead-time engineenng development in anticipation of

OFFICE OF SPACE SCIENCE

bodies such as the Moon Mars and Mercury, from spacecraft
placed in a close polar orbit The expenment i1s also viable for
comet and asteroid rendezvous missions Reference points include
the results of the Apollo 15 and 16 gamma-ray expenment
This program s designed to establish the scientific potental
and design requirements of a gamma-ray spectrometer built around
a3 high resolution Ge detector and to develop state-of-the-art
subsystems in order to respond to relevant flight opportunities
that can be used at other planetary bodies in addition to the
moon

W79-70350 163-09-80
Nationasl Aeronautics and Space Admnistration Washington
DC
INSTRUMENT DEFINITION
W L Quaide 202-755-1602

This ATOP includes studies which lead to the defimtion of
new or improved instruments for space flight geophysical and
geochemical sensing Instrument needs are assessed in terms of
the Planetary Division's 5 year plan and longer range goals
These needs are addressed by supporting definition studies that
will lead to development of instruments up to the breadboard
stage Present support 1s for gamma ray and X-ray spectrometers
and other instruments which are judged to be in need of
development Expansion of this program 1s anticipated

W79-70361 163-10-80
National Aeronautics and Space Administration Washington
DC
GENERAL OPERATIONS
W L Quaide 202-755-1602

General operations support a vanety of institutional and
scientific support tasks at Centers and at the Lunar and Planetary
Institute that are considered essential for the conduct of research
and for the implementation of the Planetary Geochemistry and
Geophysics program Support to the Lunar and Planetary institute
15 to provide for the proposal reviewing function, inhouse
research, and for the sponsonng of conferences Support to Centers
(JSC) provides for co-sponsorship of conferences laboratory costs
required by wvisiting scientists using existing facilities, and for
cost required to operate common laboratory faciliies and to
provide for support services

Planetary Atmospheres

W79-70352 154-10-10
National Aeronautics and Space Adminsstration Washington,
DC
COMPOSITION AND STRUCTURE OF PLANETARY
ATMOSPHERES
Robert E Murphy 202-755-3660

The objective of this RTOP 1s to study the composition and
structure of planetary and satellite atmospheres in those regions
where chemical processes are relatively ummportant compared
to dynamical and energy deposition processes Chemcal
composition 15 studies through analysis of spacecraft data,
evolutionary models and process studies Similarly, the vertical
and honzontal structure of the atmosphere i1s analyzed from
spacecraft dats and theoretical modeling Research under this
RTOP s fundamental to the understanding of the ongin, evolution
and current state of planetary atmospheres, and 1t consiats
pnmanly of efforts aimed towards the development of comprehen-
sive and unifying theonies

W79-70383 154-10-80
Ames Research Center, Moffett Field Cahf

PHYSICS, DYNAMICS AND AERONOMY OF PLANETARY
ATMOSPHERES

J B Pollack 415-965-5530

(185-47-66, 170-36-56 198-30-02)

Theoretical modeling 1s used to determine the properties
and physical processes charactenstic of certain major features
of planetary atmospheres These features include their dynamics,
temperature structure, aerosols, cloud layers, and ionospheres
General circulation models of the atmospheres of Venus and
Jupiter are being developed to assess the nature of dynamical
processes 1n these atmospheres Predictions are tested against

fable groundbased and spacecraft observations Radiative

an opportunity to chemically map the entire surface of pl ary
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transfer theory 1s used to determine the properties of parucles
in planetary atmospheres and the rings of Saturn and to construct
models of their temperature structure The size distnbution and
altitude location of cloud matenal in planetary atmospheres such
as that of Venus, are determined from a combination of aerosol
growth physics and photochemistry a protocol that has been
successfully used for the sulfunc acid particles of the Earths
stratospheres Planetary ionospheres are modeled with the
combined equations of vertical transport and photochemustry
Emphasis 1s placed on onic chemistry and ionospheres formed
by high energy particle bombardment (e g cosmic rays)

W79-703564 154-20-10
National Aeronautics and Space Administration Washington

DC
DYNAMICS OF PLANETARY ATMOSPHERES
Robert E Murphy 202-755-3660

The objective of this RTOP 1s to understand the dynamical
processes which occur in planetary atmospheres Analytical
methods are developed to study specific processes such as wave
dynamics and escape These methods are applied in comprehen-
sive theoretical model studies inciuding 1, 2, and 3 dimen-
sional general circulation models Spacecraft data are analyzed
and interpreted in terms of models to dlucidate the physical
processes responsible Comparative studies among the planets
are emphasized

W79-70356
Goddard Space Flight Center Greenbelt Md
DYNAMICS OF PLANETARY ATMOSPHERES
J A Pirragha 301-982-6783

Planetary mussions supplemented by ground based and
airborne instruments have greatly increased our knowledge of
the atmospheres of Jupiter Venus and Mars and planned missions
promise more detaled information on Jupiter Saturn and ther
satelites The planets and their satellites present contrasts in
mass rotation rates radiative time constants, heat deposiion
and topographic mnfluence of the atmosphere and for a better
understanding of these disparate atmospheres it 1s necessary to
develop a general approach to theoretical atmosphenc dynamics
based upon the existing data obtained from the planetary
missions The widely differing conditions permit the isolation of
specific phenomena and allow compansons of different regions
of the parameter space associated with a particular phenomenon
An 1nvestigation of atmosphenc circulation with momentum
transport shows that the circulation 1s strongly affected by the
transport terms The relationship between the mean flow and
the waves that contribute to the momentum transport will be
investigated from both the points of view of wave instabilities
and wave-mean flow interaction Momentum transport models
will be used to compare the circulation of the vanous planets
and to assess the models

164-20-60

WT79-70358 154-30-10
National Aeronautics and Space Administration Washington
DC
CLOUDS. PARTICULATES AND ICES
Robert E Murphy 202-755-3660

Clouds and particulates are key sndicators of dynamic
phenomena in planetary atmospheres and play a major role in
the transport of energy and the physical structure of the
atmosphere lIces interact strongly with atmospheres especially
in comets and nearly atmosphereless bodies This RTOP consists
of research efforts emphasizing laboratory and theoretical
investigations of the radiative and chem:ca! properties of candidate
cloud materials Analysis of spacecraft data and simulation of
results i1s also included as are cloud microphysical studies Studies
of interplanetary dust and certamn cometary phenomena are
included within this RTOP, especially those dealing with atmos-
phenc dynamic processes

W79-70357 164-40-10
National Aeronautics and Space Administration, Washington,
DC

RADIATIVE TRANSFER IN PLANETARY ATMOSPHERES
Robert € Murphy 202-755-3660

This RTOP consists of efforts which suppport the research
Into planetary atmosphere composstion and structure dynamics
and clouds Analytical techmiques are developed for the study of
radiative transfer in cloudy atmospheres and for non plane-parallel
atmospheres Interpretation of spacecraft data are made and
applied to models of atmospheric structure

W79-70368 154-560-10
National Aeronauucs and Space Admunistration Washington
DC
ATOMIC AND MOLECULAR PROPERTIES
Robert E Murphy 202-755-3660

This RTOP supports research under other RTOPS in the
planetary atmosphere senes through laboratory and theoretical
investigations of atomic and molecuiar properties Spectral
properties of atomic and molecular species are investigated at
relevant temperatures and pressures and the results are made
available for use in radiative transfer investigations Laboratory
nvestigations are conducted to faciitate the identification and
quantative measurement of potential atmospheric species
Theoretical investigations are conducted as needed to interpret
laboratory measures or to extrapolate to planetary conditions

W79-70369
Jet Propulsion Lab Calif Inst of Tech ., Pasadena
THEORETICAL STUDIES - PLANETARY ATMOSPHERES
M Geller 213-354-2593

A broad program of applied and theoretical studies pertaining
to planetary atmospheres will be conducted with the following
pnimary objectives (1) understanding the properties and
determination of the parameters of planetary atmospheres
(2) application of expenmental data {(laboratory astronomical
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 and
spacecraft experiment concepts and {(4) interpretation of
expenmenta! data to aid in the evolution of valid dynamic planetary
atmospheric models The studies to be conducted in FY-79 pertain
to planetary atmospherc modeling radiative transfer within model
Venusian and Jovian clouds atmosphenc circulation determination
of millimeter and submilhmeter spectra and theoretical spectros-
copic development for the understanding of planetary atmospheres

154-560-70

W79-70360 154-60-10
National Aeronautics and Space Admunistration Washington
DC
AERONOMY THEORY AND ANALYSIS
Robert E Murphy 202-755-3660

This RTOP contains the fundamental and unifying research
efforts into the nature of planet and satellite atmospheres in
those regions where chemistry dynamics and energy deposition
are all of major importance Theoretical models are developed
to mnvestigate the composition, including time and spatial
vanations, the structure and dynamics and the deposition of
energy In an atmosphere Data from past spacecraft missions 1s
analyzed and synthesized Specific dynarmical chemical and photo
processes are mvestigated

W79-70381 154-70-10
National Aeronautics and Space Adrmunistration Washington

DC
EXPERIMENTAL STUDIES IN AERONOMY ENERGY
DEPOSITION
Robert E Murphy 202-755-3660

This RTOP consists of laboratory investigations which support
the theoretical and interpretative aeronomical investigations under
another RTOP These laboratory studies are conducted to
understand the pnmary processes of energy deposition Photon
processes include photo-excitation wonzation and dissociation
Proton and electron impact processes are investigated The
objective 1s to accurately measure those reactions of importance
to the understanding of planetary and satellite atmospheres

W79-70382 154-76-10
National Aeronautics and Space Admunistration Washington
DC
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EXPERIMENTAL STUDIES IN AERONOMY CHEMISTRY
Robert E Murphy 202-755-3660

This RTOP consists of iaboratory investigations which support
the theoretical and interpretative aeronomical investigations under
another RTOP These laboratory studies are conducted to
understand the secondary process of chemical transport Rate
constants and mechanisms are investigated for neutral-neutral
ton-neutral and radical reactions of importance Investigations of
chemical excitation in cometary atmospheres 1s inciuded

W79-70383 154-75-560
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
intersteffar matter The pnimary objective 1s laboratory experimenta-
ton relevant 1o the physicochemical behavior of matter in space
Theoretical analysis of astronomical and space problems using
expenmental and theoretical results 1s a second aim A third
aspect involves ground based telescopic observations The last
phase uses observations from spacecraft to obtain otherwise
unavailable data The laboratory investigations make use of several
new technmiques resonance fluorescence-flash photolysis tunable
laser spectroscopy, and diode laser spectroscopy to study the
detection production and reactions of atoms and radicals from
planetary, cometary and intersteliar mofecules New condensation
techmques are used 1o study condensation phenomena relating
to the formation of nterstellar and primordial planetary grains
Theoretical research examines the ongin of comets and interstellar
molecules and relationships between them Irradiation of
condensed gas mixtures by van de Graaf proton beams 1s used
to determine the effects of cosmic rays on comets in the Oort
cloud Ground based observations of comets continues with
emphasis on image intensifier studies of faint comets A search
for newly formed highly rotationally excited CN radicals 1s
underway using high dispersion spectra of bnight comets With
the successful launch of IUE investigations of the far uitraviolet
spectra of comets and interstellar molecules will be carned out

W79-70384 164-76-51
Goddard Space Fiight Center Greenbeit, Md
SPECTROSCOPY AND PHOTOCHEMISTRY OF PLANETARY
AND COMETARY MOLECULES
L J Suef 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 1s placed on those problems
which are of immediate concern for interpreting the results of
rocket and satellite observations The flash photolysis-resonance
fluorescence apparatus 1s equipped with a vanable temperature
cell and the expenment 1s linked to a computer for real-time
data reduction and analysis The apparatus 1s being used to
measure absolute rate constants as a function of temperature
for atom-molecule reactions such as H+C2H4 A discharge-flow
system with vanabie temperature capabiity has been constructed
and this apparatus and/or the existing flash apparatus will be
combined with a tunable CW dye laser to measure absolute
rate constants for reactions of free radicals such as NH2 Several
types of spectroscopic measurements are made In one
photoabsorption and photoionization cross sections are measured
Cross sections are also determuned for producing fragments in
excited electronic states Branching ratios are measured for
excrted states which cascade into lower tevel excited states via
photon emussion Electron impact excitation cross sections are
determined Uftra-hugh resofution infrared absorption spectra are
measured using tunable semiconductor diode lasers

W79-70385 1564-75-81
Ames Research Center Moffett Field, Cahf
LABORATORY STUDIES OF ATMOSPHERIC PROCESSES
IN PLANETARY ATMOSPHERES
E C Y inn 415-965-5500

The objectives are to determine products, rates, and ywelds
of energy transfer reactions n planetary atmospheres Solar and
galactic radiations interact with the atmosphenc constituents to

OFFICE OF SPACE SCIENCE

produce excited and ionized species and free radicals which
then react to form other wonized and excited species, and/or
neutral unexcrted species, and/ or reradiate spectra! energy Insight
into the nature of planetary atmospheres can be obtained from
studies of these processes under controlied {aboratory conditions
tnvestigations m the photochemistry and other atmospheric
processes Involving optical emission and absorption will be
conducted under controlled laboratory conditions When consid-
ered necessary thus study may be carned out under conditions
simulating the natural atmosphenc environment This study will
consider also the effectiveness of minor constituents in catalyzing
or participating 1n important reactions Photolysis of CH4 NH3
H20, and COS will be investigated and the quantum yields and
fluorescence cross sections determined These studies will
contribute to our understanding of the photochemistry of
extraterrestnal planetary atmospheres and may provide scientific
support for future planetary exploration

W79-70366 154-75-70
Jet Propufsion Lab, Calif 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 planetary atmospheres These data are used by
other workers In models of the ionospheres of planets and
satellites and in the companson of these models with occultation
data and remote sensing data from orbiter/entry missions to
the planets and their satelites Laboratory work 1s also directed
toward the ongin of organic species in the atmospheres of the
Outer Planets and their satellites Using electron scattering
techmques developed in our laboratory for the measurements of
elastic and inelastic cross sections {both from ground state and
laser excited species) for photoabsorption and ionization cross
sections by high energy electron scattering, and for electron-photon
coincidence measurements, it 1s proposed to carry out measure-
ments on the following atoms and molecules Na, K, S, He
H2 CO, H20, CO2, CH4, and NH3 tn addition to this work
wili be initiated to obtain cross sections for e-S(+]} coflisions
The tugh resolution (0 02 nm) photoionization mass spectrometer
(PIMS) will be used to measure absolute threshold photoionization
cross sections to ground and excited states of atomic, molecular
and radical ons present in planetary atmospheres A new
photoelectron technique we have developed {threshold photoelec-
tron spectroscopy by electron attachment TPSA) complements
theoretical calculations of excited state cross sections by
experimentally normalizing the cross section at threshold,
allowing aeronomers to determine sn detail the deposition of
wonizing UV radiation in the upper atmosphere and to predict
airglow emission intensities

W79-70387 154-80-10
National Aeronautics and Space Admunistration, Washington,
DC
EXTENDED ATMOSPHERES AND SOLAR PLANETARY
INTERACTIONS
Robert £ Murphy 202-755-3660

The objective of thus RTOP 1s to investigate the physical
state and major physical processes in the outer reaches of planet
and satellite atmospheres where plasma processes are important
Emphasis 1s on the interaction of the solar wind with planetary
atmospheres Theoretical modeling studies and analysis of past
spacecraft data are used to ilucidate pnmary processes in their
mechamisms Cometary plasma phenomena and planet sateliite
interactions are included

W79-70388 154-90-10
National Aeronautics and Space Administration Washington
DC
ATMOSPHERIC EXPERIMENT DEVELOPMENT
Robert £ Murphy 202-755-3660

The objective of this RTOP s to develop the techmiques
and hardware for future space-bome expenments Both remote
sensing and in-situ methods are developed Core support for
fong term deveiopment efforts and refinements 1s provided New
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technologtes are integrated into existing systems to improve
sensitivity and to reduce weight and power requirements New
mstrument concepts are developed and tested and improvements
to analysis techniques are made

W79-70389
Goddard Space Flight Center, Greenbelt, Md
ABSOLUTE PRESSURE MOLECULAR AND ATOMIC BEAM
CALIBRATION TECHNIQUES FOR MASS SPECTROME-
TERS
H B Niemann 301-982-4706

The objective of this work 1s to develop new laboratory
techniques to construct facimes for testing and calibration of
nstruments to measure the neutral particle composition and
temperature of planetary atmospheres The different atmosphernc
environments encountered in the vanous planetary and in-
terplanetary missions as well 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 sansfactory
laboratory capability for evaluation and calibration of fight
nstrument concepts and subsequently fight nstruments The
different chemical properties of the vanous atmosphenc constitu-
ents and the vanous gas dynamic conditions expected n 8
planetary entry or cometary encounter make it necessary to
develop several separate systems each with a8 hmited range of
flexibiity which together satisfy the test requirements Static
and dynamic pressure calibration systems have been developed
for calibration of mass spectrometers with non reactive gases in
pressure ranges for 10 to the minus 10th power mb to where
those instruments with extended dynamic ranges of plus or minus
10 to the 10th power can be calibrated for detection of minor
constituents and precise determination of isotope ratios Further
development i1s intended in reactive gas test systems and high
velocity molecular and atomic beam systems to simulate conditions
encountered in high speed planetary entry probes and cometary
fiyby mussions

164-90-81

W79-70370
Goddard Space Flight Center, Greenbelt Md
INSTRUMENT DEVELOPMENT FOR NEUTRAL GAS
COMPOSITION AND DENSITY MEASUREMENTS IN
PLANETARY ATMOSPHERES
H B Niemann 301-982-4706

This research plan 1s concerned with the overall improvement
of neutral gas composition measurements planned for the
atmospheres of earth, the planets, and comets In general
improvements are sought in two basic areas, (1) sensor concept
and application, and (2) optimization of basic instrument
parameters in anticipation of restnctive mission constraints fn
the first area, sensor development will be directed toward (1} the
improvement of ambient gas sampiing techniques for high velocity
probes into high density atmospheres (e g. outer planets entry
probes), (2) the design of more efficient on sources of both the
‘open’ type which provides side-energy focussing, and the ‘closed’
type which the thern ion of the gas being measured,
and (3) development of a neutral particle retarding potential
anatyzer for high velocity probes in the second area neutral
mass spectrometer system development will be directed toward
ophimizing existing techmiques in view of ngorous requirements
anticipated in forthcoming planetary and cometary flight opportuni-
ties This work will concentrate on (1) development of smaller
hghter, hgher resolution, less expensive mass analyzers
(2) improvement of won current detectors applicable to digrtal
systems, emphasizing accuracy, sensitivity, and stability, and (3)
development of improved digital logic and on-board data
processing sub-systems

W78-70371
Goddard Space Fight Center Greenbelt, Md
DEVELOPMENT OF MEASUREMENT TECHNIQUES FOR
GAS AND CLOUD PARTICLE COMPOSITION IN HIGH
PRESSURE ATMOSPHERES
H B Niemann 301-982-4706

The objective of this work 1s to provide a practical technique
for the determination of the composition of an stmosphere over
8 wide pressure range and from percent to parts per bilion

154-90-52

154-90-63

concentrations or lower A mass spectrometer coupled through
a fixed or vanable leak to the atmosphere and also connected
to a specialized ennchment system for trace components
compnses the analytical system The analysis of particulates and
aerosols {clouds) present special problems and require a much
higher degree of instrument complexity than for a general
atmospheric gas analysis Proven laboratory techniques will be
adapted to flight apphications where practical and new concepts
will be developed as required

W79-70372
Goddard Space Flight Center Greenbelt, Md
MINIATURE VACUUM PUMP DEVELOPMENT FOR NOBLE
GAS AND HYDROGEN PUMPING ON ATMOSPHERIC
ENTRY PROBES ON OUTER PLANET MISSIONS
H B Niemann 301-982-4706

The objective of this work 1s to develop efficient, low weight
vacuum pumps for fhght apphlication with mass spectrometer
experiments on atmospheric entry probes for outer planet
exploration The most abundant gases on the planets presently
under consideration for direct probing are hydrogen and helium
While hydrogen can be pumped chemically to a pressure level
surtable for mass spectrometer operation, the difficulties
encountered in pumping helium 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 spufter ion 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 compounds expected
to be found in the planetary atmosphere It 1s proposed to do
development work in three areas (1) developing a low weight
getter baffeled sputter 1on pump with high specific pumping
efficiency for helium and mimimum hydrocarbon synthesis,
(2) develop a8 mimature turbomolecular pump suitable for flight
application which has no specific discnmination for noble gases,
and (3) development of a non-evaporable getter pump having a
large pumping capacity for hydrogen and other reactive gases

164-90-54

W79-70373
Goddard Space Flhight Center, Greenbelt, Md
ADVANCED TECHNIQUES FOR THE MEASUREMENT OF
ION COMPOSITION AND DRIFT
H A Taylor Jr 301-982-6610

The RTOP objective 1s to improve 1on composition measure-
ment techniques required for successful dynamic plasma
measurements for future fight opportunities in planetary and
cometary tonospheres or missions such as VOIR and cometary
probes Instrument refinements are prompted by direct measure-
ment hmtations identified in the analysis of earth satellte data
obtained previously, under conditions of rapidly changing son
dnfts, and high velocity passage through the relatively dense
lower atmosphere Drnift iregulanties result in fluctuating i10n
velocities {and equivalent energies) High velocity entry results
n impact omzation and secondary emission from sensor surfaces
Development of the Bennett RF on mass spectrometer will
emphasize accommodation of dynamic effects influencing ron
detection improvement of trace 1on sensitivity and extenswon of
mass range to include heavy ions (greater than 56 AMU) Emphasis
will be given to (1) refining servo-controlled wn peak dstector
response to vanable ion dnfts, (2) evsluation of electrostatic
on-deflection techmiques required for off-ram axis detection of
ambient ons in a dense, high velocity, neutral gas beam and
(3) mpiementation of pulse-counting, low current detector
techmques Improved measurement performance will be venfied
by high velocity ion-beam stimulation of modified sensor designs,
coupled with breadboard models of improved detector-logic
circustry

154-90-65

W79-70374
Goddard Space Flight Center, Greenbelt, Md
X-RAY FLUORESCENCE ELEMENTAL ANALYSIS OF
COMETS
J | Trombka 301-982-5941

The objective detailed s to obtain information sbout the

1564-90-67




chemical composiion of the nucleus and the dust gramns of a
comet in either the rendezvous or flyby mode using the Comet
Halley mussion profile as a model To this end an X-ray expenment
1s being considered based on a concept which enhances the
Apollo 15 and 16 X-ray expenment while demanding mimmal
modification of the instrumentation The measurement would be
made in two modes using the same detector and ancillary
equipment One mode involving the direct measurement of the
solar excited X-rays from the comet nucleus and the second
phase involves the analyses of collected dust grains by means
of selected radioactive excitation sources before and after
rendezvous or flyby The design of the detector system only
allowed for the measurements of X-ray emussion from elements
with atomic numbers greater than Z= 12(Mg) The fluorescence
for lower Z matenals due to solar excitation should yieid
measurable emission These X-rays emitted are rather soft and
difficult to measure if the Apollo proportional counters are used
We believe that it may be possible to measure the flux at these
lower energies by modification of the detector design
W79-70376 154-90-60
Ames Research Center. Moffett Field Calf

RESEARCH IN SUPPORT OF ATMOSPHERE STRUCTURE
EXPERIMENTS FOR PLANETARY PROBES

A Seiff 415-965-5685

(185-47.67)

The purpose of this effort 1s to provide laboratory, field test
and theoretical support for ongoing expernments to define the
structure of the atmospheres of Venus and Jupiter The
experiments are part of the science payloads of the four Pioneer
Venus probes and Galleo Jupner probe The research objectives
are to define the aerodynamic charactenstics of the entry
probes with accuracy in key aspects which affect the extraction
of atmospheric structural parameters to develop analytical and
numencal techmques for determining atmosphenc parameters from
expenment data in order to extend and improve the capabilities
of the expenments, and to perform {aboratory simuiations of
the measurement aspects of the expenment sensors, 1n order to
characterize and evaluate their abihities to define atmospheric
state properties under the given conditions of composition, density,
and velocity The approach s to perform ballistic range tests In
the expected atmosphenc medwum with matched or simulated
speed, Reynolds number and configuration Viking experience
showed that these tests must extend to the free-molecular flow
hmit to charactenize the aerodynamics up to the instrument
measurement threshold Drop tests of instrumented probes from
aircraft may also be employed In addition, @8 method of extracting
wind data from the Pioneer Venus data 1s being arnved at through
the use of computer simulations Similar studies for conditions
of the Jupiter probe will be performed
W79-70378 154-90-70
Jet Propulsion Lab. Calif Inst of Tech, Pasadena
ATMOSPHERIC EXPERIMENY DEVELOPMENT
F W Taylor 213-354-5164

The objective of this task 1s 1o contnbute to NASA s program
of planetary exploration by evoiving new or improved experiments
for the investigations of the atmospheres of the planets by
measurements from spacecraft The emphasis 1s on remote sensing
observations from orbiter or flyby missions using infrared
techmques The approach 1s by a process of evolution from a
detailed defimtion of the problem, through wdentufication of a
useful and feasible expenmental approach. computernized numerncal
studies of expected performance and optyimization of the
instrument concept, to the development n the laboratory of
breadboard hardware and finally, flight experiments The tools
employed in this are sophisticated numencal methods for radiative
transfer and for fluid dynamics in planetary atmospheres remote
sensing and data inversion techmques realistic and up-to-date
atmosphenc models, research into the spectral properties of
planetary atmospheric gases and cloud constituents, and expertise
in the design, fabrication and testing of state-of-the-art infrared
instruments for spacecraft
W79-70377 154-90-71
Jet Propulsion Lab. Calif Inst of Tech, Pasadena
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COMETARY INSTRUMENTATION
R S Saunders 213-354-3815

1t 15 proposed to complete the feasibity studies and
development of a spectrometer capable of obtaining both the
mass/charge and three dimensiona!l velocity distnbutions of wons
in the coma and tall of a comet on erther a rendezvous or a
flyby mission No presently existing energetic 10n mass spectrome-
ter has resolution sufficient to separate species which differ by
a single mass unit near 40 or 50 AMU/charge We believe
such resolution can be achieved with a new type of spectrometer
which combines electrostatic analysis by modulated gnds and
magnetic analysis by 8 sector magnet It 1s proposed to perform
more thorough analyses and expenmental tests of this new
concept The resolution and angular response will be determined
experimentally and compared with theoretical predictions A
full-scale magnet will be designed built and tested A trade-off
study of detector systems will be performed together with
development of a strategy for the use of the instrument on a
cometary mission Finally we will investigate methods to survive
the dust hazard and perhaps even use the instrument to analyze
the composition of dust on a flyby of Comet Hslley

Solar Terrestrial SR&T

W79-70378

Ames Research Center Moffett Field Calf
MAGNETOSPHERIC PHYSICS - PARTICLE AND PARTI-
CLE/FIELD INTERACTION

A Barnes 415-965-5506

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

Our objective s to improve understanding of the dynamics
ongin and termination of the solar wind, turbulence in the solar
wind and to investigate possible effects of sotar and interplanetary
phenomena on terrestrial weather and chimate We will conduct
theoretical studies aimed at understanding the large-scale
dynamics of the solar wind its acceleration and heating
mechanisms, and waves and turbulence in the solar wind These
studies employ known theoretical techniques of plasma physics
and magnetohydrodynamics and also often require extensions
of basic theoretical plasma and magnetic data as well as to
indrrect observations of the solar wind Theoretical studies of
possible relations between vanations in solar output {radiation
and/or charged particles and magnetic fields) and terrestrial
weather and chimate will be carned out These studies include
nvestigation of existing data for evidence of sun-weather effects,
and search for mechanisms that can produce such effects

170-38-65

W79-70379
Goddard Space Flight Center, Greenbelt, Md
PARTICLES AND PARTICLE /FIELD INTERACTIONS
Keith W Ogilvie 301-982-5904

The objective of this research i1s to increase the knowledge
and understanding of non-thermal plasmas otcurring in the
interplanetary medium and the magnetosphere. and aiso to
improve the theoretical description of their properties This requires
conhinuous improvement in measurement techmques and
nterpretation of the results of appropnate space expenments
The interpretation requires corresponding improvements in theory.
In numerical techmques, and in methods of data display
Instrument development activity 1s concentrated on advanced
concepts for plasma detectors, magnetometers and radio and
plasma wave analyzers

170-38-56

W79-70380 170-38-55
National Aeronautics and Space Administration Washington
DC

SPACE PLASMA PHYSICS - PARTICLES AND PARTICLE/
FIELD INTERACTIONS

- v er—ogpeeg——




OFFICE OF SPACE SCIENCE

E R Schmering 202-755-3685

The objectves of this RTOP are to increase our knowledge and
understanding of hot. tenuous space plasmas and the interactive
processes in which they participate Included are the propagation
of the solar wind the interaction of the solar wind with solar
system bodies to product magnetospheres with the detailed
features to be found there, and the consequences of vanations
in the incident flux Areas of investigation include the acceleration
deceleration and trapping of particles, interactions involving electnc
and magnethc fields coupling of convective hot plasmas to cool
co-rotating plasmas and the generation of electromagnetic waves
The approach will be to (1) develop instruments for measunng
neutral and charged particles from several eV to several tens of
MeV dc magnetic fields from below 0 1 gamma to several cersted,
electnc fields and VLF and plasma wave activity, (2) develop
the theory needed to understand the magnetosphere the auroras
the interplanetary regions and the observed boundary effects,
down to roughly the plasmapause and (3) investigate energy
transfers, convective motions plasma nstabilitres and related
phenomena

W78-70381
Jet Propulsion Lab, Catf Inst of Tech, Pasadena
MAGNETOSPHERIC PHYSICS: PARTICLES AND PARTI-
CLE/FIELD INTERACTIONS
R W Davies 213-354-4156

The Vector Helium Magnetometer is being developed for
use on future missions especially to the outer solar system
where extremely weak interplanetary or interstellar fields will be
measured and where intense planetary fields may also be
encountered JPL scientists and engineers carry out tests and
experiments to establish the fundamental principles of the
magnetometer operation and design Improved components are
developed the design 1s changed to yield improved performance
and new modes of operation are investigated When appropnate
mission opportunities are announced the scientrfic requirements
sre established and a scientific proposal submitted The basic
objective i1s to provide continuing theoretical support for JPL's
and NASA's observauonal space plasma programs A theoretica)
study of the vanation of solar wind properties with distance
from the sun will be continued with emphasis on the roles of
electron heat conduction and shock thermalization in determining
the temperature and dynamics of corotating interaction regions
Another continuing effort 1s the study of similarties between
stellar X-ray bursts and magnetospheric substorms The interaction
of the solar wind with the onospheres of weakly magnetic and
non-magnetic and non-magnetic planets and with comets will
also be studied, with emphasis on flow dynamics, induction of
magnetic fields, and on-molecule reactions

170-38-66

W79-70382

Marshall Space Flight Center, Huntswille Ala
PARTICLE AND PARTICLE FIELD INTERACTIONS

C R Chappell 205-453-3036

(385-36-01)

The objectives of this RTOP are to develop space plasma
nstrumentation for automated spacecraft and sounding rocket
payloads To accomplish these objectrves, the following tasks
will be performed (1) The integration and testing of a mufti-headed
hght ron mass spectrometer for the DOD SCATHA spacecraft
will be completed (2) The development of a differential ron flux
probe to be used ftor the measurement of multply-directed,
low-energy on streams will be continued This technique has
been applied in laboratory plasma wind tunnel studies and will
be upgraded for applications to sounding rockets automated
satellites, and Spacelab (3) Design of a swept angle retarding
on mass spectrometer (SARIMS) for the measurement of
low-energy plasma distnbution in the magnetosphere will be
inihated

170-38-65

W79-70383
Goddard Space Flight Center Greenbelt, Md
PARTICLE AND PARTICLE/PHOTON INTERACTIONS
(ATMOSPHERIC-MAGNETOSPHERIC COUPLING)
James P Heppner 301-982-4797

The objective s to develop expenmental and theoretical

170-36-58

approaches for studying and understanding the processes which
provide strong coupling between the neutral atmosphere the
colhsion dominated wonosphenc plasma and the collisionless
magnetospheric plasma Within the framework of this overall
objective specific sub-objectives are 1dentified in terms of having
(1) key significance, (2) goals which are attainable with himited
resources, and (3) close ties to future projects and programs
Emphasis 1s placed on the pnmary forces, electrnic fields and
neutral winds and the associated transport and energization of
particles Related topics include electnc fields in the earth-
wonosphere cavity and their relation to weather processes electric
current systems and associated magnetic field disturbances, the
generation of thermosphenc winds and gravity waves atmosphenc
chemical composition anomalies, the transformation of atmosp-
henc wns to trapped radiation, auroral particle acceleration
mechamisms plasma mstabilities producing tonosphenc irregulan-
ties etc New instrumentation i1s being designed and developed
for observations 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 satelite Models
for the diffusion of tracer particles are to be developed for planning
future chemical release experiments The closure of magnetos-
pheric electnc fields within the earth-ionosphere cavity 1s to be
studied in support of low and middle atmosphere electnc field
investigations

W79-70384 170-36-58
National Aeronautics and Space Administraton Washington
DC

SPACE PLASMA PHYSICS - PARTICLES AND PARTICLE/
PHOTON INTERACTIONS

E R Schmering 202-755-3685

(188-36-57)

The objective is to investigate the absorption of solar photons
and particles in the earth’'s upper atmosphere, the processes by
which the absorption products are dissipated, and the effects
which anse therefrom Included are the collisional, photochemical
and electromagnetic interactions coupling with neutral constituents
and dynamic motions which are found in the upper atmosphere,
the ionosphere and the inner magnetosphere These tnvestiga-
uons are also applhied to the atmospheres, ionospheres and inner
magnetospheres of the planets The approach s for the
development of instruments for the direct and indirect measure-
ment of near-thermal plasmas, neutral gaseous coastituents
electnc and magnetic fields Coordinated investigations to be
conducted for cause-and-effect studies, together with the
development of the appropnate theones The regioon covered
extends roughly from the lowest 1onosphere to the plasma-pause

W79-70385
Goddard Space Flight Center Greenbelt, Md
PARTICLE ACCELERATOR FACILITY MAINTENANCE AND
OPERATION OF A CALIBRATION FACIUTY FOR MAGNE-
TOSPHERIC AND SOLAR-TERRESTRIAL EXPERIMENTS
James H Trainor 301-982-6282

The GSFC Sciences Directorate operates a nuclear particie
calibraton faciity consising of a 2 MeV Van de Graaf and a
250 KeV electrostatic accelerator The facility provides particle
energies from 50 eV to 2 MeV, and protons wvia reactions to
approximately 20 MeV Particle beams available range from
electrons to KrB4, with fluxes from approximately 1 particle/
sq cm sec to approximately 10 to the 9th power particle/sq
cm sec It 1s a umique facility in the world in this low energy
region For several years all work in this faciity has been in
support of magnetosphenc and solar-terrestnal research In FY 77
and 78 the work concerned ISEE-A, B and C expenments, the
Voyager LECP, the GEOS particle expenment (MPI/Lindau),
Tiros-N (NOAA/Ford Aerospace), and vanous particle detector
developments (U MD, APL, NOAA, MPL, etc ), as well as several
sounding rocket payloads The facility operates normally on sll
working days, but the requirements of the expenmenters in the
past several years have often required operation 6 or 7 days
per week and 12-16 hours per day That, coupled with the
declining manpower in Code 660, has forced the facility to rely
hesvily on contractor manpower for maintenance and operstion
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Demand for the facility remains high with requests recewved for
tme allocation into 1979 already

wW79-70388 170-38-57
National Aeronautics and Space Administration Washington
DC

RADIO SCIENCE - SPACE PLASMA PHYSICS

E R Schmering 202-755-3685

{170-36-56)

The objective 1s to investigate the interplanetary medium
the environments of the earth the moon the planets. and the
sun as well as celestial mechanics and relativity by the
propagation or scattering of radio waves to investigate the
interactions between plasmas and waves and the origins of
electrostatic and electromagnetic enussions from plasmas The
approach s to develop techmiques for interpreting the refraction
scattening polarnization rotation and phase shifting of radio signals
occurnng naturally or generated artificially in terms of physical
properties of the intervening medium To develop instruments
for generating electromagnetic waves i space and measunng
the effects of the medium together with the appropnate theory
To model mn the laboratory the plasma interactions resonances
and other emissions observed 1n space and to test the theornes
developed to explain them To investigate the interaction between
radio waves and energetic particies in the environments of the
sun, moon and planets

W79-70387 170-38-51
Goddard Space Fliight Center Greenbelt, Md
DEVELOPMENT OF SOLAR SPACELAB EXPERIMENT AND
HARDWARE
R D Chapman 301-982-5101

The objective of this RTOP s to develop payloads which
contnibute toward the solution of well defined solar research
problems These payload activities will proceed with the ultimate
objective of flying on the shuttle Spacelab in such problem-
onented Spacelab missions a payload of instruments s as-
sembled which 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 detal 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 retneved by the shuttie and flown again with
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 contnbuting 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 mass and
energy balance in the chromosphere are also contemplated In
each case a number of different instruments covenng a wide
range of wavelengths 1s required They will be selected on the
basis of making comprehensive measurements In thew specific
wavelength regions in a format which 1s coordinated with and
complimentary to the other instruments in the payioad

W798-70388 170-38-51
National Aeronautics and Space Administration Washington
DC
DEVELOPMENT OF EXPERIMENTS AND HARDWARE FOR
SOLAR PHYSICS RESEARCH
J David Bohlin 202-755-8490

The objective of this area 1s to develop expenments and
instrumentation for space observations or laboratory applications
directly related to solar physics research Additional objectives
are the development of criticai technology items which are needed
for new or significantly improved solar observations

W79-70389 170-38-851
Marshall Space Flight Center, Huntswville, Ala

INSTRUMENT DEVELOPMENT - QUARTZ CRYSTAL
PYRHELIOMETER

M J Hagyard 205-453-0118

{750-03-02)
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The objectrve of this research program i1s to measure varations
of the solar constant with a precision of 0004% This will be
accomphished by completing the development of & quartz crystat
pyrheliometer and performing vernfication testing from the ground
and from awcraft as a part of the NASA Airborne Astronomy
Program

W79-70390 170-38-62
Goddard Space Fiight Center Greenbelt Md
GROUND BASED OBSERVATIONS OF THE SUN
Robert W Hobbs 301-982-2591

The major objective 1s the measurement of solar radiation
at those wavelengths accessible from the ground with resolution
{spatial spectral temporal, velocity) suitable for supporting
investigations of solar phenomena (flares, active regions, wave
motion, velocity fields, and magnetic fields) carned out In the
EUV, X-rays and gamma rays by solar Maximum Mission and
other fhght missions in the NASA Solar Physics Program, and
for basic research on the sun Other objectives are (1) the
analysis of comet-tai} photographs to determine the velocity field
of the solar wind, and {2} high resolution radio observations of
the sun Several observatory faciities are supported and
maintained for this purpose The Vacuum Tower Telescope and
multichannel spectrometer at the Sacramento Peak Observatory
will no longer be operated by the Laboratory for Astronomy
and Solar Physics However the Laboratory will begin to provide
support for the Vacuum Tower Telescope at Kitt Peak which
specifically provides Hei 10830A Spectroheliograms and magneto-
gram The Zeiss Filtergraph at the GSFC Optical Site has been
modified to record and analyze solar chromospheric velocity fields

W79-706391 170-38-52
National Aeronautics and Space Admimistration Washington
DC
GROUND-BASED OBSERVATIONS
J Dawvid Bohhn 202-755-8490

Ground-based observations of the sun in wavelengths for
which the terrestnial atmosphere is transparent are carned out
at a number of suitable observatories and ground stations
throughout the United States The purpose of these ground-
based observations 1s to obtain 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 solar atmosphere, and activity in it This information
15 then used i conjunction with observations from sounding
rockets OSOs ATM and other spacecraft to determine the physical
condimons i the objects studied and to understand the physical
mechanisms at work 1in them Of particular importance in the
coming year will be the continuation of a senes of coordinated
ground based observing programs planned wn coliaboration with
the 0SO-8 mission Steps will also be taken to define an
appropriate ground based observing system (visible and radio
wavelengths) to support the Sofar Maximum Mission

W79-70392 170-38-53
Goddard Space Fhght Center, Greenbeit, Md
EXPERIMENT DEVELOPMENT - LABORATORY AND
THEORETICAL SOLAR PHYSICS
R D Chapman 301-982-5101

The objective 1s to develop fundamental techniques which
support ongoing programs These techniques ultimately are both
expenmental {applicable in the areas of design of flight instru-
ments) and theoretical (analysis of retumed data) However, at
the wtial level of investigation fundamental physical processes
must be investigated and defined before development of solar
models based on these processes can be proposed an exsecuted
lLikewise, fundamental understanding of spectra observed on the
sun s confirmed  not onginaily suggested by laboratory and
theoretical work Among such work 1s the identification of spectra
lines in high energy spark discharges the calculation of the
transition probabilities of atomic transitions, and the development
of techniques for the analysis of spacecraft abservations Each
of these areas is investigated in the context of uttimate
aspplication to instruments or theoretical modeling of the solar
atmosphere carned out by members of the laboratory Included
in the theoretica) work 1s the development of techmques for the
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solution of atomic collision problems involved in processes
occurrsng i the plasmas of the solar atmosphere as well as in
other astrophysical ptasmas

W79-70393 170-38-83
National Aeronautics and Space Admunistration Washington
DC
LABORATORY AND THEORETICAL SOLAR PHYSICS
J David Bohhin 202-755-8490

Laboratory and theoretical studies are performed on problems
in solar astronomy, solar physics and in important and relevant
areas of atomic and molecular physics These investigations
contribute basic information which 1s necessary for the analysis
interpretation, and understanding of data about the sun which
1s obtained from space and from the ground Theoretical studies
of the sun include the following types of activity The first types
the analysis of ground-based and space data to produce models
of the sotar atmosphere and to understand the underlying physical
conditions and mechamisms The second is the prediction of future
events on the sun, such as prediction of coronal structures from
features observable on the disk of the development of future
active regions from magnetic and H-alpha features, and the
occurrence of flares from magnetic field complexity and configura-
tion The third involves theoretical studies of the production of
magnetic fields in astrophysical bodies

W79-70394

Goddard Space Flight Center Greenbelt Md
ORIGIN OF PLASMAS IN THE EARTH NEIGHBORHOOD
(OPEN)

Wiliam Hibbard 301-982-2697 .

The objective of this RTOP s to develop the scientific and
technica! basis for a Solar Terrestnial Multi-satellite mission to
be proposed for fight in FY-84-86 The objective of this mission
1s to provide simultaneous coordinated measurements of the
role of plasmas in the transpornt storage and disstpation of energy
in the solar wind and the terrestnial magnetosphere The approach
will be to conduct preliminary system design studies (feasibility)
in the areas of sensors and/or instrument requirements design
mussion analysits system definition and design, and ground data
processing systems to meet requirements established by the Solar
Terrestrial Program Office and its appointed science working group
These studies will form the basis for the publication of a Prehminary
Execution Phase Project Plan (PEPPP) in FY-79 Another product
of this effort will be the preparation of a8 Mission Need Statement
to meet the requirements OMB Circular A-109 which, together
with the Preliminary Systems Design Group (PSDG) study actvity,
will form the basis for the RFP requesting alternate system design
concepts from industry

170-78-80

W79-70395

Jet Propuision Lab, Calif Inst of Tech, Pasadena
SOLAR PROBE MISSION - ADVANCED TECHNICAL
DEVELOPMENT

J E Randolph 213-354-2732

(506-16-45)

The overall objective 1s to further the development and
readiness of the solar probe mission identified dunng the FY-78
study Specific objectives are to (1) review and update the
scientific objectives and requirements for the first solar probe
mission, (2) provide guidance and support to several technology
developments (thermal control drag compensation, communica-
tions, and celestial mechanics analysis, all under separate
RTOPS) upon which the implementation of the solar probe mission
depends, and integrate the results of this research into the
spacecraft and mission designs, (3) develop the spacecraft and
mission designs in greater detall than done in FY-78, (4) identify
cost-nsk trades for the mussion, (5) prepare quidelines for use
by scientists in developing instruments for the misston, (6) define
a basehine first mission consistent with the above objectives,
and (7) f all the objectives cannot be achieved by the first
mission define the senes of missions required A Science Definion
Group will be formed It will meet several imes dunng the year
to provide guidance and information on scientific matters The
Solar Probe Study Team, consisting of science, spacecraft and
mission analysis personnel, will continue to meet weekly This

170-78-60

team will work with both the Science Defintion Group and
JPLs technical divisions to achieve the objectives listed above

W79-703968
Goddard Space Flight Center, Greenbelt Md
SOLAR CYCLE AND DYNAMICS MISSION (SCADM)
SCIENCE STUDY FOR A SOLAR SATELULITE MISSION
D Suddeth 301-982-2697

The objective of this RTOP 1s to develop the scientific and
technical basis for an earth-orbiting Solar Study satellite mission
to be proposed for flight in the FY-87 time penod This mission
15 to make continuous observations of the sun with high resolution
of time and tmages and to make coordinated observations with
other spacecraft such as the Solar Polar Mission, which would
greatly enhance the value of the solar data thus obtained It
may also prove cost effective to utiize refurbished portions of
the Solar Maxsmum Mission spacecraft currently scheduled for
retrieval in late 1981 The approach will be to conduct preliminary
system design studies (feasibility) in the areas of instrument
requirements and design, misston analysis systems defimtion and
design, and data processing systems 10 meet regquirements
established by the Solar Terrestnal Program Office and its
appointed science working group The studies mclude both
in-house Preliminary Systems Design Group (PSDG) and
out-of-house (contract/grant) activities in the areas critical to
proof of feasibility or of cost effectiveness of alternate approaches
including such areas as science, mission analyses engineering
studies information handling systems and management gusdance
These studies will form the basis for the publication of a Prehminary
Execution Phase Project Plan (PEPPP) in FY-80 Another product
will be a Mission Need Statement to meet the requirements of
QMB Circular A-109 which, together with the PSDG study activity
wilt form the basis for the RFP requesting alternate system design
concepts from industry

170-78-81

Astrophysics SR&T

W79-70397
Goddard Space Flight Center Greenbelt Md
UV AND OPTICAL ASTRONOMY
A Boggess 301-982-5103

The objective ts to pursue a long range program in astronomi-
cal research with emphasis on optical observations theoretical
astrophysics, and specific instrumental topics of special 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 obtained from ground telescopes «n order
to analyze the properties of stellar atmospheres, nebulae and
the interstellar medium Non-equilibrium mode! atmospheres are
being investigated to interpret spectral observations from space
and ground observatones Theoretical investigations are carned
out on the evolution of stellar interniors vanable stars novae
and planetary nebulae

188-41-51

W79-70398
Jet Propulsion Lab Calif Inst of Tech, Pasadena
UV AND OPTICAL ASTRONOMY
R W Dawies 213-354-4156

Laboratory work will be conducted to measure the products
and rate constants for ion-molecule reactions leading to the
synthesis of molecules and ionic species in intersteliar clouds
The laboratory data will be appled to the construction of
theoretical chemical models for the formation of molecular species
in interstellar clouds These results are compared with observed
molecular abundances in order to unravel the chemistry occurrnng
in interstellar clouds and to understand the mechanics leading
to the formation and destruction of interstellar molecules This
work i1s SR & T supportive of observational work on interstellar
molecules to both explain and predict abundances of interstellar
molecules and to describe molecular evolution in astrophysical
environments Electron-molecule interactions (elastic rotational
vibrational dissociative and electronic excitation) and photon

188-41-51
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emission processes which play an imponant role in interstellar
chemsstry will be investigated Specifically, differential ntegral
and momentum transfer cross sections wilf be measured for CO
and H2 and will be minated for atomic sulfur High resolution
(0 2nm)} UV phototonization studies will be carned out on
interstellar gases A new technique for measuring threshold
photoelectron spectra will be used to (1) study electromic structure
of atomic molecular and radical ions produced by UV radiation
from hot stars and (2) measure absolute threshold phototonization
cross sections for states of atomic molecular and radical
species important in onization equibrium models

W79-70399 188-41-561
Marshall Space Fiight Center Huntswiie, Ala
UV AND OPTICAL ASTRONOMY
C R ODelt 205-453-3033

We will continue to pursue an observational and interpretative
program of astronomical spectroscopy using the Echelle grating
nebular spectrograph This will include a program of observations
and data interpretation concerning wnternal velocities in Hil regions
The research will provide data on the heliocentric velocities
electron temperatures, internal turbulence and mucroturbulence
of these nebulae The method of post-development image
enhancement of photographic film by means of autoradiography
will be further developed to select optimal films for ground-
based and Spacelab astronomical expenments The observation
of identified and candidate optical counterparts to X-ray sources
will be continued, with the objective of providing a more complete
understanding of the nature and distnbution of the X-ray sources
Methods of high time resofution photometry and spectrophotom-
etry will be applied utiizing among other observational equipment,
the integrated digital video detector system and photon counting
equipment

W79-70400 188-41-63
Goddard Space Fhight Center, Greenbelt Md
INTERACTIVE ASTRONOMICAL IMAGE ANALYSIS
Dantel A Klinglesmith, 11l 301-982-6541

The purpose of this RTOP 1s to develop interactive digital
computer software techmques for correcting and analyzing
astronomical images obtained from two dimensional sensing
devices There are two types of images that can be considered
astronomical scenes (star fields, extended sources comets, etc)
and two dimensional spectra {echellograms) There are several
steps that must be taken in order to correct an wnage and
obtan useful astronomical information The major steps are noise
pattern recognition and removal electncal and optical distortion
detection and removal, and photometnc transformations and
resofution enhancement Software techniques exist for small and
medium size images {up to 1 000,000 elements) Larger images
and a larger volume of images requires that there be a selection
of a best \mage and even a best part of the wmage to be
studied This RTOP wiil attempt to develop the software technigues
needed to do this selection

W79-70401 188-41-54
Jet Propulsion Lab, Cahf Inst of Tech. Pasadena
RELATIVITY
F B Estabrook 213-354-3247

Research 1s being performed on the interaction of gravita-
tional radiation with Doppfer spacecraft tracking measurements
and on varous possible detection methods for gravitational
radiation Feasibihity studies are being made on precision tracking
expenments utilizing the unique expenmental capabifities of the
Deep Space Network it has been shown that an observational
window exists for raditation of periods between 20 sec and
3000 sec. in this range Doppler measurements are possibie to
the sensitvity hmits set by H-nmaser timekeeping Catastrophic
collapse of distant galactic or quasar nucler and collision between
supermassive black hofes in them may generate puises of radiation
m this range, and these pulses would produce 8 unique
response in the Doppler tracking record Forthcommng -
terplanetary missions are being considered The possibiiity of
missing matter n the universe 1s being studied by computer
integration of evolutionary models of the intergalactic medium
This research will support interpretation of data on intergalactic
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matter 1ts composition excitation and sonization history which
will result from far ultraviolet quasar spectra taken with the IUE
satellite Predictions will resuft of distortion of the spectrum of
the cosmic microwave background radiation and for the
extragalactic X-ray background which will support other future
missions such as COBE

W79-70402 188-41-54
Marshall Space Flight Center Huntswille Afa
RELATIVITY AND CELESTIAL MECHANICS
Richard A Potter 205-453-3431

The objective of this actwity 1s to develop through a
coordinated program the technology and research required to
support the flight of the gyro-relativity experiment This experiment
will be a fundamental and unique test of the general theory of
relatsvity  The feasibility of this experiment centers around the
development of a cryogenic gyroscope several orders of magnitude
more precise than any existing and the ability to maintain these
gyroscopes and record their precessions whie in Earth orbit,
over a period of three months or more The work requiring
advancement in several disciplines 1s being accomplhished by
complementary efforts a1t MSFC Stanford Unwersity and the
University of Alabama in Huntsvile This work s a well
coordinated, theoretical, expenmental and engineenng program
onented toward a satelbte fight that will estabhsh the vahdity
of the General Theory of Relativity

W79-70403 188-41-54
National Aeronautics and Space Administration Washington
0C
RELATIVITY
N G Roman 202-755-3649

The primary objective is to make expernmental tests of the
theory of relativity and thereby elucidate the interrelationship
among space time and gravity In particular the test of Einstein s
General Theory of Relativity 1s paramount This formulation is
fundamental and of high scientific interest Experimental
verfication s difficult but the ability to orbit large, complex
and extremely precise apparatus, shielded from deleterious
perturbations should obwviate them In addition to the scientific
goals improvements and innovations n the technological areas
of cryogenics gyroscope design, and precision clocks are expected
Specific objectives include the development and operation of a
flight qualified cryogenic gyroscope, complete gyroscope system
error analysis, and the consideration of various theoretical
formulations of relativity and therr subsequent expenmental
imphications Possible future benefits apart from the scientific
ones include timing for navigation, commumcation and geodesy
as well as cryogenic systems capable of extended operation in
space

W79-70404 188-41-556
Ames Research Center Moffett Fieid, Calif
THEORETICAL ASTROPHYSICS
D C Black 415-965-5527

The objective of this work 1s to conduct theoretical studies
on improtant fundamental problems in astrophysics infrared
astronomy Although a wide range of astrophysical phenomena
are under investigation, research efforts are prnmanly directed
towards infrared astronomy snd computational astrophysics
Theoretical work in infrared astronomy includes modeling of
circumstellar shefls 1n Be stars, analysis of infrared observations
of late type stars and mnterpretation in terms of cool star
atmospheres studies of fragmentation of interstellar clouds and
subsequent coliapse to the main sequence, investigation of the
structure of molecular clouds modelng of dusty HIl regions, as
well as data interpretation of airbome infrared abservations The
computational astrophysics program underway encompasses a
broad spectrum of hydrodynamic and stellar dynamic problems
in astrophysics including pre- and post-main sequence evolution,
galaxy formation and evolution accretion, and the dynamics of
gas acceleration near OSO's A vanety of other astrophysical
problems are being investigated

W79-70406 188-41-55
Goddard Space Flight Center, Greenbeit, Md
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INFRARED AND RADIO ASTRONOMY
M J Mumma 301-982-6994
(196-41-54 198-10-01, 389-41-01)

The scientific objective of this program is to provide better
understanding of the energetics, dynamics compositions,
excrtation conditions, and evolution of solar system objects, stars,
proto-stars dust clouds HIl regions, galactic emissions and
extragalactic objects This 1s achieved by observations of these
objects at wavelengths from 1 micrometers - 10 cm and at
spectral resolutions lambda/delta lambda from approximately
1 000,000 Since atmosphenc opacity and emissivity prohibit or
severely hmit ground-based observations at certain wavelengths
{4-8 micrometers high altitude observational platforms such as
the C-141, balloons, or satellites must be used High sensrtivity
composite bolometers are being developed in the far infrared to
take maximal advantage of low background conditions achievable
at these altitudes A balloon-borne 12 m telescope 15 being
developed to conduct 8 high sensmivity, low spatial resolution,
multicolor photometnic survey of Galactic sources of submilhmeter
radiation, and at least a partial survey of extragalactic sources
at these wavelengths Infrared and milhmeter/sub-milimeter
coherent (heterodyne) spectrometers are used to measure
completely resolved intensity profiles for neutral and ionized
molecular and atomic lines Milhmeter lines are primaniy
rotational transitions, while infrared lines are mainly vibrational
transitions
W79-70408 188-41-55
Jet Propulsion Lab, Cahf inst of Tech. Pasadena
RADIO ASTRONOMY
R W Davies 213-354-7782

In the observations task we propose to begin a program of
ground-based millimeter wave spectroscopy observations using
the new 10 m antenna at Owens Valley Radio Observatory
(OVRO) We also plan to continue as guest observers of the
Kutper Arwborne Observatory (KAO) and the National Radio
Astronomy Observatory (NRAO) Observations using the Deep
Space Network (DSN) will also be continued The laboratory
program’s catalog of rotatwonal transitwons of astrophysical
molecules now contains 28 molecules and 50 1sotopic vanations
Additional astrophysical molecules will be entered in FY-79 A
subsidiary catalogue of promising molecules not yet detected in
space will be started If additional funds are approved, laboratory
measurements will be made for astrophysical molecules on which
existing data are madequate or non-existent We are proposing
a new task the Tidbinbilla Interferometer This interferometer
Iinking the 64 and 26 m DSN antennas at interferometer has a
measured sensitivity of 18 mJy It 1s expected that 1 arcsecond
position accuracy can be achieved on 100 mJy sources We
propose to develop a catalogue of precise postions for southern
radio sources We have proposed a separate, supporting RTOP
(Submitlimeter Receiving System) in order to construct a milhimeter
receiver for astronomical research at OVRO and on the KAO
(Presently, we are borrowing a recerver for the Upper At-
mosphere Program) As additional finds become availlable we
will extend the capabilities of this receiver

W79-70407 188-41-65
National Aeronautics and Space Admimstration, Washington,
DC
INFRARED ASTRONOMY
N W Boggess 202-755-3688

The objective 1s to advence stellar and galactic astronomy
in the spectral region between 1 and 1000 microns through
observational and theoretical programs Observations n 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 end quasistellar
objects and the energy mechamsms d with them, and
the residual radiation of the universe A balanced program inciuding
observation, technique and instrumentation development, and
theory 15 required to insure the advances needed for full utdization
of future platforms i space The approach includes the following
elements (1) support observational programs using ground-based
telescopes, balloons, and sirplanes. and {2) promote the
development of mfrared techniques and apparstus Special

emphasis 1s placed on far IR narrow band fiters spectral
interferometers, modulation techniques. and multiple detector
arrays in order to enhance the information content of an
observation, and more recently, on development of cryogenic
and low-background telescopes

W79-70408
Goddard Space Fhight Center Greenbelt, Md
PARTICLE ASTROPHYSICE AND SHUTTLE EXPERIMENT
DEFINITION
F B McDonald 301-982-4801

The objective is to study the properties of the cosmic radiation
in order to understand its ongin and propagation, and to study
the properties of the sites in which element synthesis takes
place The particles observed are the nuciear and electronic species
of the cosmic ray particles their energy spectra, their charge
and isotopic composition, and their distnbution in space Some
of these objectives can be met through the imaginative use of
short duration observations on balloons Many will require heavier
large-area payloads for which the space shuttle will be an ideal
observation platform especially in the sortie mode Observations
of solar cosmic rays and energetic particles., of interplanetary
ongin allow more direct studies to be made of the processes of
particle acceleration and transport in a magnetohydrodynamic
environment Supporting these objectives 1s both the development
of new detector systems for studying the particle properties and
the associated development of theoretical studies relating to the
sites of ongin, models for acceleration, mechanmisms for particle
transport etc . related to these expenments

188-48-68

W79-70409
Marshall Space Flight Center, Huntsville, Ala
PARTICLE ASTROPHYSICS
Thomas A Pameli 205-453-5133

The program consists of observations and interpretation of
data to determine the ongins and source mechanisms of heavy
cosmic ray nuclei (4 1s less the Z) and cosmic gamma rays
between 01 and 10 MeV Emphasis 1s also placed on the
improvement of instrumentation and data analysis techniques
for further measurements of these particles and for apphcation
to Spacelab-era expenments Observations of the nucle: and
gamma rays are performed on balloon flights and measurements
of detectorresponse are made in the laboratory and at particle
accelerators Calculations concerning sources of particles, local
background, and detector response are carned out and venfied
by measurement

188-48-5¢

W78-70410 188-48-58
National Aeronautics and Space Adminustration Washington
0DcC
PARTICLE ASTROPHYSICS
Albert G Opp 202-755-8493

The objective of this RTOP 15 to study the isotopic and
charge composition and energy of galactic and solar cosmic
rays The prnimary galactic radiation represents the direct
penetration of matenal from the galaxy into the solar system
The study of the nuclear composition and energy of this material
providas direct evidence of the stellar processes responsible for
the cosmic radiation and information on the processes responsible
for the cosmic radiation The observation of solar cosmic rays
provides information on the abundances of different elements in
the sun, and information on the solar processes that accelerate
energetic particles to their observed energres The design,
construction and test of cosmic ray detectors i1s the pnme actvity
supported by this RTOP

W79-70411
Goddard Space Fhight Center, Greenbelt, Md
GAMMA RAY ASTRONOMY
C E Fichtel 301-982-6281

The technical objective 1s to develop the most appropnate
detector systems for the observation of the astrophysical sources
of very energetic photons The first approach to the general
problem of gamma ray astronomy was the development of a
large high energy telescope using digitized spark chambers Many
major improvements to this basic telescope system are still being
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pursued and other approaches to detector systems are now being
developed for the high energy gamma rays intermediate
gamma ray studies and low energy gamma ray observations In
the low-energy gamma ray region 003 to 10 MeV much of
the radiation may consist of monoenergetic line components
therefore high resolution spectrometers are being developed which
wilf be capable of sufficient precision to resolve fines as narrow
as may be found in nature In the medium energy interval (10 to
approximately 50 MeV} a first generation gamma ray detector
was built and flown on a balloon and a second generation
expenment 1s now being assembled In the high energy region
improvements tn the track imaging chamber systems are
continuing and special attention In the track imaging chamber
research s now being directed at buiding a chamber of
significantly larger size At the same time several approaches
are being explored to improve angular resolution, including
techniques to concentrate on higher energy photons Time-of-
fight systems are being developed to improve the rejection rate
of events which are not gamma rays Associated theoretical
gamma ray astrophysics activity s being pursued both to aid in
interpreting results and to suggest promising new areas of study

W79-70412 188-48-57
National Aeronautics and Space Admimistration Washington,
DC

GAMMA RAY ASTRONOMY

Albert G Opp 202-755-8493

(188-46-59)

The objective of this RTOP i1s 10 measure the charactenstics
of energetic photon enmission from celestial sources., and to
understand the physical processes responsible for the emissions
This RTOP includes photonic radiation from approximately 10 keV
in energy upward to as high as can be measured thatis from
hard X-rays to ultra-high energy gamma rays Several sources
have been identified 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 active In stars,
pulsars galaxies and intersteilar space Gamma ray photons result
from a number of physical processes These processes can furnish
information on the synthesis and distnbution of elements in the
universe on the magnetoplasma environment of a star on the
interaction of cosmic rays with interstellar matenial, as well as
other astrophysically important parameters Gamma rays, which
are undeflected by magnetic fields travel directly from thew
sources and anisotropies 1n the direction of arrnival of the photons
gives information on the location of the gamma ray sources

W79-70413 188-48-57
Jet Propulsion Lab Calf Inst of Tech Pasadena
GAMMA-RAY ASTRONOMY
A S Jacobson 213-354-6263

This descnbes the JPL program n X- and gamma-ray
astronomy, part of which s a cooperative effort with UCSD
The pnmary objective of the program s to observe nuclear
gamma-ray hine spectra from extraterrestnal sources in the 02 to
10 MeV energy range Such observations could provide important
mformation on nucleosynthesis. galactic history and the physical
nature of vanous celestial objects including cosmic X-ray and
gamma-ray sources, both constant and transient Under this
program an existing high resolution gamma-ray spectrometer
batloon system will be used in a senes of astronomical observa-
tions Additionally, development of a new significantly larger
balloon system will begin The specific objectives for this program
for FY-79 are to begin the design of the next generation high
spectral resolution gamma-ray telescope instiate the procurement
of several large volume high punty germanmum crystals and
conduct observational balloon fights from Palestine Texas with
the existing detector system

W79-70414 188-48-69
Goddard Space Flight Center Greenbelt Md
X-RAY ASTRONOMY
E A Boidt 301-982-5853

Celestial X-ray sources have introduced us to nch new aspects
of astronomy ranging from the milhisecond bursts of hard X-rays
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coming from the innermost orbits of matter falling into a black-hole
to the beamed emussion associated with accretion of matter
onto a rapiudly rotating high magnetized neutron star The
combination of large sensitive area low detector background
high temporal resolution and non-dispersive spectroscopy over a
broad bandwidth has been our approach in discovering and
exploring these phenomena The power of this approach ts being
well demonstrated Extending it with improved spectral resolution
and broad-band imaging 1s a major area of development now
indicated This involves the creation and evaluanon of new systems
ncorporating low noise tonization counters of optimum resolution
large area X-ray concentrators and imaging devices Dispersive
spectroscopy s introduced in a new task for the development
of a conical crystal spectrometer

W79-704156 188-48-59
National Aeronautics and Space Administration Washington
DC

X-RAY ASTRONOMY

Albert G Opp 202-755-8493

(188-46-56 188-46-57)

The objective 1s 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 satelites As
expenmental techniques have been refined a number of point
sources have been identified with unusua! optical objects both
galactic and extragalactic in ongin In addition X-ray vanability
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 point sources need further
study in order to elucidate the emission mechamsm and the
cosmological significance 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, fhght 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

W79-70418 188-48-82
Goddard Space Flight Center, Greenbelt Md

HIGH ENERGY ASTROPHYSICAL COSMOLOGY

F W Stecker 301-982-2280

(188-46-56, 188-46-57)

The objectives are (1) to conduct fundamental theoretical
research in cosmology and astrophysics covernng a broad range
of astrophysical phenomena but with particular emphasis on
the cosmological implications of high energy astrophysics and
related areas This work will be generally pertinent to the overall
research program of the Laboratory for High Energy Astrophysics
and other work being carried out in the Space Sciences
Directorate (2} to pubhsh in scientific literature and to present
at professional meetings, the significant results of such research
(3) to collaborate and support theoretical research of research
associates graduate students and possible senior faculty members
on leave from academic institutions, such work also being relevant
to the goals of the Laboratory and the Directorate, and (4) to
provide theoretical advice and support in planning satellite
experiments and in providing a8 theoretical framework for
interpreting the results of such experiments The work should
thus help strengthen the overall program of the Laboratory and
the Directorate Work carned out will be on the forefront of
knowledge n the fields of cosmology, high energy astrophysics
and related fields of astrophysics Work will utilize, 1n particular
new advances in high energy physics and particle physics The
cosmological imphications of high energy astrophysics observa-
tions will also be studied

W79-70417 188-48-51
Marshall Space Flight Center Huntsville Ala
INTERDISCIPLINARY SPACE SCIENCE RESEARCH
C R ODell 205-453-3033

The objectives are to conduct space science research in
vanous scientific and technical disciphines related to the astrophys-
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wcs programs of NASA, and to provide a quick-reaction capability
of supporting research tasks unforeseen or which encounter
unexpected difficulies and which enhance the inhouse scientifc
capabilities of the MSFC Under the direction of the Associate
Director for Science, research s intiated in astrophysics related
scientific and technical arees that support the scientific missions
of the Center Research tasks selected for funding under this
RTOP will contnbute to the advancement of in-house capabilities
and the state of the art

W79-70418 188-78-61
Goddard Space Fliight Center, Greenbelt Md
ADVANCED TECHNOLOGICAL DEVELOPMENT, GENERAL
SIGNAL AND DATA PROCESSING ELECTRONICS, SOLID
STATE DETECTORS
James H Tramor 301-982-6282

The objectives of this research project are to develop and
test new on-board signal handhing data processing storage,
computing and auxiliary 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 expennments and the often corresponding increase
in the volume of data obtained have made signal handling, data
processing and data transmission capabihity-hmiting factors To
reduce the transmission of unnecessary data 1t 1s necessary to
increase the experiments on-board signa! handhing and data
processing capability This program 1s approached through (1) the
mvestigation and development of new techniques for signal
shaping and handling, data processing and auxiiary circuttry
and (2) the modification of existing techmques by the application
of advanced technology and materials including MOS/LSI
technology. thick film techmqgues multiple chip techmiques, and
microprocessors The technical objective of the research project
1s 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 technology. (2) 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) the establishment of technology for
the fabncation of specialized devices not available from industry
and (5) continuation of pragmatic Iite testing

W79-70419 188-78-51
Marshall Space Flight Center, Huntsville, Ala
LOW GRAVITY SUPERFLUID HELIUM ADVANCED TECH-
NOLOGY DEVELOPMENT
Richard A Potter 205-453-3431

Several experiments are cusrently being developed which will
require a low temperature environment for their proper operation
in space Superfiuid helium will undoubtedly be used for many
of these applications immediate application to expenments are
to be found in cosmic ray relativity and infrared astronomy
The purpose of this RTOP s to investigate theoretically and
expenmentally, where possible, the properties of superfluid helum
to be expected when hquid helum dewars are flown into space
The properties of superflud helium in 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 effort 1s to support the development of iquyd helium
dewar technology for space

W79-70420 188-78-860
Goddard Spacé Flight Center, Greenbelt Md
GAMMA RAY OBSERVATORY (GRO)
Jeremiah J Madden 301-982-2593

The objectives of the Gamma Ray Observatory (GRO) 1s the
study of the most energetic photons onginating in our galaxy
and beyond These photons provide the most direct means of
studying the largest transfers of energy occurning in astrophysical
processes Specific studies will include the dynamic high energy
processes occuimng in compact objects, examination of super-
novae to determine f there has been nucleosynthesis, a search
for X-ray point sources and therr properties, X-ray bursts, and
the detection and examination of other galaxies A definson

project will be established within GSEC to carry out the system
definttion phase activities These activitties will include in-house
and contracted studies to prepare the GRO Project for the
execution phase At the conclusion of the definition phase a
project plan will be submitted to Headquarters

W79-70421 188-78-60
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
GRAVITATIONAL EXPERIMENTS IN SPACE
J D Anderson 213-354-3956

The objectives are to define a8 set of space missions that
will yield data on the nature of gravitation describe in quantitative
terms the contnbution of each mission to experimental gravitation,
and specify any new or peculiar technological requirements that
gravitational experiments will impose on future space missions
A comparison of the proposed Solar Probe and Mercury Orbiter
Missions 1s a pnmary objective of this investigation Recommenda-
tions on the relative merits of the two missions from the viewpoint
of expenmental gravitation, will be delineated as clearly as
posstble Existing software will be used to perform a covarnance
analysis for the Solar Probe and for Mercury Orbiter In addition
to the important Newtoman parameters for each mission it will
be necessary to include several post-Newtoman parameters (PPN)
in the analysis as well as the solar gravitational quadrupole J2,
and possible time vanations and nonisotropic terms in the
gravitational constant G The analysis will be conducted within
a framework of realistic technological constraints on both missions

W79-70422 188-78-60
Marshall Space Fhight Center Huntsville Ala
ADVANCED MISSION STUDY - ADVANCED X-RAY
ASTROPHYSICS FACILITY
James O Ballance 205-453-3431

The Advanced X-ray Astrophysics Facility (AXAF) 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 galaxies of cosmology The telescope
will extend these observations to the coronas of main sequence
and giant, late type stars and to pecuhar stars It can resolve
clusters of galaxies at extreme distances This initial study will
develop the necessary design for a long Ife (approximately
10 years), high angular resolution (approximately 0 5 in ), greater
sensitivity grazing ncidence telescope faciity This large free
flying spacecraft will be designed for refurbishment and replace-
ment of instruments as well as the supporting subsystems Specific
major trade activities will include the optical design parameters
surface materials and fabrication techniques image pilane
alignment etc Support modules to provide basic requirements
such as those developed for the Space Telescope on the
Mutti-Mission spacecraft will be considered for the observatory

Planetary Biology

W79-70423 192-55-45
Ames Research Center Moffett Field Calf
BIOINSTRUMENTATION
H P Kiein 415-965-5094

The objectives are to develop instrumentation and techniques
for the charactenzation of Mars surface material for species related
to the evolution of chemical and biological activity on that planet
The Unified Experiment for chemical and/or biological characten-
zation of Mars surface matenal has been developed With hardware
concepts and results denved from wviking, advanced concepts
are being studied for detection of important chemical species
on Mars in-house research including support of interpretation
of the resuits of the Viking Biology expenment using the IBM
hardware, has continued

W79-70424 192-55-81
Ames Research Center, Moffett Field, Cahf

CHEMICAL EVOLUTION

H P Klein 415-965-5094

(192-55-66)




i

The objective 1S to understand the ongins and chemical
evolutionary pathways of organic matter in the cosmos which
led in the case of earth, to the emergence of iife but which in
extraterrestnal environments may have taken divergent paths
Chemical evolution r h encomp the study of the
evolutionary path of carbon and rits compounds from the pnmal
firebalt through interstellar clouds to formation of solar systems
to the beginning of ife on earth In expernments conducted under
conditions designed to simulate the putative environments of
cooling solar nebulae, cometary heads and tals, and pnmitive
contemporary planetary atmospheres and surfaces the extent
and nature of abiotic synthesis of organic matter 1s determined
Natural evidence bearing on the validity and generalty of the
chemical evolution hypothesis 1s sought through organic and
inorganic analyses of materials having extraterrestrial (e g
meteontes lunar samples, interstellar dust grans Martian soil)
and ancient and recent terrestrial ongin The Intimate association
of minerals with orgamic matter everywhere 1n the cosmos and
their necessary cogenes:s and co-evolution make 1t essential to
understand the influences of one on the other Through combrned
study of the organic geochemustry and the muneralogy and
petrology of natural sampies will come the firm understanding
of the geochemical and geological constraints that will permit
reconstruction of ancient and prebiotic environments

W78-70425 192-55-61
National Aeronautics and Space Administration, Washington,
bC

CHEMICAL EVOLUTION

R S Young 202-755-3732

(192-55-62, 192-55-67)

The objective ts to understand the prebiological chemustry
which led in the case of the earth to the formation of organic
compounds and the ongin of life but which on extraterrestnal
bodies may have taken divergent paths Chemical evolution
encompasses the study of the evolutionary path of carbon and
s compounds from the primal fireball through interstellar dust
clouds to formation of galaxies, solar systems and planets, to
the beginnings of life on the earth In the laboratory the syntheses
of orgamic compounds related to terrestnal biochemicals are
explored in experniments which simulate the putative environments
of interstellar dust clouds, cooling solar nebulae and planetary
atmospheres and surfaces This research will provide an
experimental basis to evaluate the hypothetical sequence of events
beginning with the synthesis of orgamc compounds from simple
components in the atmosphere of the pnmitive earth and ending
with the ongin of life

W79-70428 192-55-62
National Aeronautics and Space Administration Washington,

D C

ORGANIC GEOCHEMISTRY
R S Young 202-755-3732
{192-55-61)

Organic geochemstry i1s the study of ancient terrestrial rocks
for orgamic molecules and inclusion of biological ongin The
objective 1s development of techniques for the isolation of organic
matter and distinguishing organic matter of biological ongin from
that of non-biological ongin The applications of such technology
to returned extraterrestnal samples

W78-70427 192-55-83
National Aeronautics and Space Adminustration, Washington
DC
PLANETARY S0IL MICROBIOLOGY
R S Young 202-755-3732

The objective 1s to develop techniques for the detection and
characterization of life and life-related molecules There are a
vanety of techniques which can be used to determine the presence
or absence of life in a given sample of soil on the earth These
techniques have application to extraterrestrial environemts as wefl
The purpose of this RTOP 1s to determine which methods of
detecting hife or hife-related organic chemicals have the highest
probability of performing unambiguously erther in situ on other
planets or in a terrestnal laboratory
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W79-70428 192-65-84
National Aeronautics and Space Administration Washington,
DC
BIOLOGICAL ADAPTION TO EXTREME ENVIRONMENTS
R S Young 202-755-3732

The objective 1s to study temmestnal microorgarnisms which
have adapted to life under environmental extremes as (1) models
for orgamsms which may be found on other planets (2) possible
terrestnal contaminants of other planets and (3) examples of
organisms which may be present n samples returned from Mars
in the future On the Earth [ife 1s virtually ubiquitous There are
terrestnial microorgatusms which live in condions of high and
low temperatures low humidity high radiation flux acidity
alkalinity and salinty--all parameters which must be considered
n assessing the hkelthood of finding hife on any of the planets
and satellites of our solar system The environmental imits to
which terrestnal org have adapted will be «dentified and
the changes n the structure and function of their celiular
components which enable them to endure harsh environments
tnvestigated

W79-70429 192-55-6%
National Aeronsutics and Space Administration, Washington,

DC
BIOINSTRUMENTATION
R S Young 202-755-3732

The broad objective of the effort 1s to develop instrumentation
and techniques for the detection and charactenization of life on
other planets The pnmary emphasis of the program s directed
at the exploration of Mars but consideration will be given to
the application of instrumentation to other planets Development
of operational breadbroad models and prototype hardware for
the Unified Biology Expenment and Wet-Chemistry Amino Acid
to (1) assess the rehability of current experimental designs,
{2) determine if the instruments can accomphsh the scientific
goals for which they were designed and (3) identify engineening
problems which require additional design and development efforts

W79-70430 192-55-68
National Aeronautics and Space Administration Washington
DC
PLANETARY ENVIRONMENTS - BIOLOGICAL COMPATIBIL-
ITIES
R S Young 202-755-3732

Analytical methods will be developed for the determination
of biologically important planetary environmental characterstics
such as composition of the atmosphere presence or history of
water and occurrence of organic emissions The methods and
instruments so developed for planetary exploration will be useful
In assessing a planet’s ability to sustain a biota

W79-70431 192-55-68
Ames Research Center, Moffett Field, Cahf

PLANETARY ENVIRONMENTS-ORGANIC CHEMISTRY

H P Kien 415-965-5095

(192-55-61, 192-55-67)

The objective 1s to provide specific compositional information
on the terrestnal and outer planet atmospheres and surface matter,
comets, and asteroids to better construct terinent models of
planetary chemical evolution and status which are required for
understanding the conditions necessary for the ongin of life in
our solar system and for establishing the probability of iife in
the universe Methods and instruments are being developed for
in situ and femate analyses of planetary stmospheres and surface
matenals from instrumented probes, penetrators landers, fiybys
and orbiters as well as for samples returned from meteontic
and planetary sources Concepts are being formulated and tested
in the laboratory to (1) detect and measure candidate constituents
for each of the prospective planetary atmospheres, (2) detect
and measure extant extraterrestnal organisms and their activity,
or fossil remnants, in soils, and (3) detect and measure chemical
potential, organic and biogenic substances i soils Advanced
plans are being formulated in which cntical concepts witl be
tested for developing a containment faciity for the analysis of
returned planetary samples
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W79-70432 192-55-87
National Aeronautics and Space Admunistration Washington

DC

ORIGIN AND EVOLUTION OF UFE
R S Young 202-755-3732
(192-55-64, 192-55-61)

The objective 1s to understand the sequence of events and
the mechamsmi{s) by which the first living systems onginated
from a comptex mikeu of orgamic molecules on the pnmiive
earth and to apply this knowledge to assess the likelihood of
such events occurnng now or in the past on other planets
Studies on the onigin of Ife focus on the nteractons of
complex organic molecules that may have been present dunng
the later stages of chemical evolution on the pnmitive earth
their organization into systems with one or more charactenstics
of living cells, and ther eventual evolution into metabolizing,
self-replicative systems Research is pursued which investigates
the ongin of the genetic code protein synthesis cell membranes,
and important metabolic processes mvolved with energy capture
and utilization

W79-70433

Ames Research Center, Moffett Field, Calif
ORIGIN AND EVOLUTION OF UFE

H P Klein 415-965-5094

{192-55-61, 192-55-66)

The objectives are to deveiop background information on
which to base plausible models for the ongin and evolution of
iife, to explore the mechamisms, processes, time penods and
environments that may have been necessary for the formation
of iife, t0 use this information to assess the probabiity of the
development of life on other planets, both within and outside of
the solar system and to use this same information to establish
the hkelihood of biological contamination of other planets with
tersestnial organisms or of Earth with (ife from other planets
Several crucial points 1n the ongin and evolution of ife have
been identified as deserving of extensive investigation In
sequence they are the concentration, setection and polymernzation
of biological monomers, the transmission of information that
specifies function between different types of polymers. the
mntiation of adapter molecules, such as t-RNA, and the ongins
of the genetic code. the enclosure of self-replicating systems
within membranes, the utihzation of cross membrane chemical
and electncal potential as a source of brological energy., the
influe.rce of oxygen in the evolution or organisms the identification
of evolutionary relationships among proteins of possible sites of
evolutionary divergence, and of cases of possible evolutionary
convergence

182-56-67

W79-70434 192-55-68
National Aeronautics and Space Admimstration Washington,
DC
SUPPORT ACTIVITIES
R S Young 202-755-3732

AIBS Adwisory Panels for OSSA was established to perform
the following functions (1) evaluate the Scientiffic Ments of
research proposals submitted by Program Chiefis)} OSSA and
advise Program Chuef(s) on the scientific merits of said proposals,
and (2) plan conduct, and coordinate tings of the panel
providing necessary secretanal service, mncluding minutes of the
meeting

W79-70438
Ames Research Center, Moffett Field Cahf
BIOLOGICAL AND BIOCHEMICAL ASPECTS OF ECOSYS-
TEMS

H P Klein 415-965-5094

The objective s to define the parameters affacting ihe behavior

of ecosystems particularly how closure affects the composition
and stability of ecosystems These data will provide the background
necessary to design life support systems capable of supporting
long term human activities n extraterrestnal environments The
tabilty of ystems and the effects of closure on the properties
of ecosystems will be studied using heterogeneous microbial
populattons Plants will be grown uthzing synthetic and proc-
essed wastes and seediing growth will be correlated with the

192-56-89

chemical and mucrotnal properties of the waste solutions The
potentially harmful interaction between plants will be examined
with the goal of wdentifying the volatile products that inhibit
plant growth The concept of a closed ecosystem will be
mathematically modelled so that ecosystems of varying degrees
of complexity may be examined for their behavior using any
number of desired inputs as vanables

Planetary Protection

W79-70436 193-58-70
National Aeronautics and Space Admimstration Washington
DC
PLANETARY PROTECTION
R S Young 202-755-3732

The objective 1s to protect the environments of planets of
tiotogical interest (including earth) agatnst harmful contamination
that may potentially occur in the course of conduct of space
exploration Analytical and experimental research conducted over
the last decade helped to estabiish PP policy and requirements
along with adequate implementing procedures all geared toward
supporting the overall objective of the program Planetary
Protection 1s a continuing challenge As the emphasis in space
exploration shifts from the mnner to the outer planets and as
new knowledge becomes available established PP requirements
and guidelines should be reviewed and modified and new
requirements should be generated In the coming year, PP
requirements for Mars will be reevaluated in hght of the Viking
expenence, explicit guidelines will be established for the outer
planets and unique PP issues relating to sample return mussions
will be studied The Space Transportation System (STS) will be
exammed in terms of its interactions with planetary spacecraft
and PP activities

Planetary Astronomy SR&T

W79-70437

Marshall Space Flight Center, Huntsville Ala
COMETARY OBSERVATION AND THEORY
C R O'Dell 205-453-3033

{188-41-51)

The objective 1s to obtain cometary spectra with intermediate
spectral resolution between 350 to 820 nm with emphasis on
the longer wavelength and to analyze rovibronic structure of the
observed comets and spectra of comets in terms of a corrected
resonance-fluorescence mechanism An Echelle spectrograph
employing an S-20 fiber optics tmage tube with an F/2 Schmudt
camera will aflow a spectra resolution of approximately
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 initial suggestions
to correcting the resonance-fluorescence mechamism (e g, NH2)

196-41-30

W79-70438
Lyndon B Johnson Space Center, Houston Tex
REMOTE SENSING OF PLANETARY SURFACES
W C Phinney 713-483-3816

Spectroscopic techniques can be apphed over a broad range
of the electromagnetic spectrum to probe the chemistry,
mineralogy and structure of planetary surfaces Remate sensing
phenomena currently being studied at JSC include gamma ray
emission, reflection of solar radiation and thermal emission
Activities include instrument development, laboratory expenments,
and Earth-based telescopic observations

1964140

W79-70439
Goddard Space Fhght Center Greenbeit Md
GROUND-BASED INFRARED ASTRONOMY
V G Kunde 301-982-5693

The scientific objective 15 to determine information on
astrophysical objects, such as molecular clouds interstellar iines,

196-41-50
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molecular and circumstellar components in stellar atmospheres
and planetary atmospheres from high spectral resolution
ground-based measurements in the intermediate infrared A
spectrometer system employing a Micheison interferometer
cpaable of operating at hquid N2 (77K), 1s being developed to
meet the simulftaneous requirements of high spectral resolution
a wide free spectral range and high sensitivity An optical
retardation up to 25 cm will provide an unapodized spectral
resolution up to 02 cm to the minus one power in the
400-2000 cm to the minus one power range A post-dispersed
detection system 1s being developed to reduce source noise
and background noise from a warm telescope system and the
atmosphere at the detector, thus allowing the multiplex advantage
of the interferometer to be retained The cooled instrumentation
with the post-dispersed detection system, operating with a low
background infrared telescope at a favorable infrared site will
allow maximum sensitivity to be attained for an interferometer
system at a ground-based site The sensitivity level for a
measurement In the 1000 cm to the minus one power
{10 micrometers) region with a 122 cm diameter telescope an
integration me of 60 minutes and a spectral resolution of 02 cm
to the minus one power I1s approximately 6 x 10 to the minus
25 power watts sq m hz

W78-70440 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 is to obtain information on
the nature extent, and dynamicatl 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 (1) synoptic observations of
Jupiter s decametnc radiation via a global network of monitoring
instruments and (2) theoretical analysis of the generation and
propagation of nonthermal radiation in a planetary magneto-
sphere The Jupiter Monitor Network i1s providing umque 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 in-situ measurements The major emphasis in the
coming year will be on full tme operation of the four-station
monitorning network in support of fiight radioc measurements from
the Voyager spacecraft and on detailed analysis of new merged
data catalogs compiled from the long sernies of joint decametnc
measurements obtained by the NASA network the Unwversity
of Flonda the University of Texas, and the University of Colorado
This study utihizing the most comprehensive data set ever
assembled will seek to understand the behawior of relatively
weak lo-independent emissions and to determine reliably whether
there are solar wind correlations with the occurrence statistics

W78-70441 196-41-62
Goddard Space Flight Center Greenbelt, Md
IMAGING STUDIES OF COMETS
J C Brandt 301-982-4701

This RTOP provides for the operation of a small tugh attstude
observatory Joint Observatory for Cometary Research (JOCR),
for imaging research on comets and their interactions with solar
radiation and the solar wind In addition, when suitable bnght
comets appear radio observations will be made at existing national
facilities The observatory site in central New Mexico 1s one of
the darkest sites left in the continental U S Extensive photography
of comets Kohoutek, Koboyski-Berger-Milon and West has been
carmed out These photographs show extensive features n the
plasma 01 AU from the head which have been analyzed for
phase speed and estimates of the tai magnetic field Recently,
we have convincingly associated a structure in comet Kohoutek
on January 20 1974 with a specific excursion in the polar
solar-wind speed, this is a first The Physical Sciences Committee
Report on Supporting Research and Technology and Data Research
(May 1976, p 69) notes that the JOCR has " considerable
potential at modest cost,’ a8 fact supported by the “possibility
of a cometary flight misston in the 1980's
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W79-70442 196-41-54
Goddard Space Flight Center Greenbelt Md
ADVANCED INFRARED ASTRONOMY AND LABORATORY
ASTROPHYSICS
M J Mumma 301-982-6994
(188-41-55 198-10-01 185-47-55)

The objective of the advanced infrared astronomy program
15 to study the molecular constituents of solar system objects
(e g planetary atmospheres and comets) through observations
of thewr IR/MM line spectra and so to further our knowledge
about (1) molecular abundances (2} kinetic wvibrational and
rotational temperature distnbutions (3) kinetic velocity shifts
(winds), (4) vertcal and spatat distnbutions and (5) ambient
gas densities and to carry out comparative studies of these
objects The physical information we seek 1s contained in the
intensity profiles of isolated spectral fines and can be obtained
by inversion of the observed line shapes The measurement of
spectral ine shapes has recently become a tractable problem at
IR wavelengths and hine shapes can now be measured by infrared
heterodyne spectroscopy and by mm-wave coherent spectroscopy
The approach 1s to develop and employ coherent detection hne
receivers for use in the infrared and milimeter 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 spectrat line receiver which analyzes, displays,
and outputs the spectral hines Initial observations with these
systems have been from the ground but both systems have
been developed with an eye toward fights on the NASA C-141
and in space

W79-70443 196-41-87
Ames Research Center, Moffett Field Calf
PLANETARY ASTRONOMY AND SUPPORTING LABORATO-
RY RESEARCH
R W Boese 415-965-5501

The composition of planetary atmospheres and surfaces and
the abundance temperature and pressure of certain atmosphenc
constituents can be determined by spectroscopic observations
from ground-based and from airborne observatones Such data
are necessary for the preparation of vahd model atmospheres
which are needed to evaluate the possibiliies of hfe on the
planets and to design systems for exploratory missions and for
the preparation of evolutionary models of planetary interiors The
objectives of this work are to obtain, study and analyze
spectroscopic observations of the planets and their satellites to
obtain and analyze. in the laboratory spectra appropnate for
vahd interpretation of planetary observations and to develop
the analytical and computational techniques necessary to interpret
planetary spectra in terms of real planetary atmospheres and
surfaces The objectives will be pursued by measuring i the
laboratory basic molecular parameters such as absorption hne
and band intensities absorption line half-widths vibration-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 primanly in the infrared Spectra
of the planets and their satelites 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 their surface

W79-70444 196-41-68
Ames Research Center Moffett Field, Calif

SEARCH FOR EXTRASOLAR PLANETS

D C Black 415-8965-5527

(790-40-35)

The objectives are to obtain high-precision radial velocity
and astrometnc observations of nearby stars i search of
perturbations on the motion of those stars due to planetary or
stellar companions to begin development and testing of a
Muttichannel Astrometrnic Photometer (MAP) for use as a detector
on an astrometric telescope., and to ascertain the feasibility,
himitations, and scientific soundness of ground-based planetary
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detection techniques Observations will be carned out by selected
University researchers development, and testing of the MAP
will be performed by a selected University research group and
the feasibility study will be accomplished by means of 8 “Woods
Hole type workshop involving experts in vanous aspects of
astronomy, instrumentation and atmospheric sciences

W78-70448
Jet Propulsion Lab, Calf Inst of Tech, Pasadena
GROUND-BASED OPTICAL ASTRONOMY
T V Johnson 213-354-7427

The overall objective of the ground-based optical astronomy
task i1s astrophysical study of planets and their sateliites, by
means of ground-based observations at visible and near-infrared
wavelengths (approximately 0 3 to 2 0 microns This task conststs
of several subtasks as follows (1) planetary spectroscopy which
investigates the physical and chemical properties of the upper
tropospheres of Venus, Jupiter Satum, Uranus and Neptune
through high resolution astronomical spectroscopy. (2) 10 Sodiurn
D-Une Patrol which investigates the temporal and spatial behavior
of the Na D-line ermission from the Jowvian sateflite lo (J-1)
through a synoptic program of spectroscopic observations and
(3) lo spectroscopy which investigates the physical state and
bulk motions of the neutral sodium cloud associated with lo,
through a vanety of advanced high resolution Sspectroscopic
techniques In addition to these primary subtasks. the ground
based optical astronomy task provides imited operationa! support
{equipment maintenance and set-up observing assistance) at Table
Mountain Observatory (TMO) to programs supported from other
sources Among such programs are {1) lunar multispectral imaging
and (2) outside observers from the academic community who
use the TMO optical astronomy facilities from time to time

196-41-71

W79-70448
Jet Propulsion Lab, Cahf Inst of Tech Pasadena
GROUND-BASED INFRARED ASTRONOMY
R Beer 213-354-4748

The objective of this program s to understand the physical
and chemical state of planetary atmospheres by means of chemical
and 1sotopic abundance analyses as determined by remote sensing
methods in direct support of ongoing and planned planetary
misstons The principal approach employed 1s that of high
resolution, near infrared (1-6 micrometers) astronomical spectros-
copy using a Connes’-type Founer spectrometer at the coude
foct of large telescopes For the past several years, we have
used the 27 m telescope at McDonald Observatory After a
penod of upgrading, we plan to use the new 3 m infrared telescope
at Mauna Kea for all future programs

196-41-72

W79-70447
Jet Propulsion Lab, Calif inst of Tech, Pasadena
RADIO AND RADAR PLANETARY STUDIES
S Guikis 213-354-5708

The ongoing objective of the radio astronomy task 1s to
conduct comprehensive studies of the atmospheres, magneto-
spheres, and surfaces of planets and their satellites Theoretical
models are constructed and radio astronomical observations are
made to test the models and provwide wmput for theoretical
refinements Pnmary interest 1s currently focused on Venus
Mercury, and the four major planets and their sateliites The
observational expenments are conducted at JPLs Table Mountain
Observatory (TMO), the Deep Space Network Tracking Stations,
Cattech’s Owens Valley Radio Observatory (OVRO) and other
observatones as required by specific needs of the program
Research programs at these facilities are planned m order to
take full advantage of the unique capabilities of the individual
systems, especially the 36 GHz interferometer at TMO and the
64 m antennas and advanced low-noise recewvers at the DSN
stations The objective of the DSIF radar astronomy task 1s to
obtain radar data on the planets for determining properties of
ther surfaces orbits and spins, with Venus, Mercury, Mars,
Satum’s nngs and Jovian Satellites as pnme goals This work
employs the umique facilities of the DSIF and explostation of
synthetic aperture techniques The microwave radiometer
development effort 1s supportive of the radio astronomy task.
The objectives are to design construct. and maintan advanced

196-41-73

70

microwave and millimeter radiometer systems and associated
digntal systems for use at the Table Mountain Goldstone Owens
Valley and other radiotelescope faciliies that are used by the
group

W79-70448
Jet Propulsion Lab Cahf Inst of Tech Pasadena
GROUND-BASED LARGE INFRARED TELESCOPE SUP-
PORT
Robert E Covey 213-354-5590

The objectves of this RTOP are to provide NASA Headquarters
with reviewing, monitonng, and consultive support on the Infrared
Telescope Facility (IRTF) Project Overall management and
subcontracting responsibility 1s assigned to the University of
Hawan JPL will provide, when requested by the Spaceflight
Science and Suppont Facilities Division (BXE) monnonng and
consulting support to that office This support includes but s
not hmited to review of documentation furmshed by UH for
approval JPL 1s to provide a JPL detailer as Project Manager
to the University of Hawan for a penod of approximately three
years beginming January 1976 The Project Manager detailer
reports to and s responsible directly to the Durector of the Institute
for Astronomy (DIA) University of Hawan, for the project as a
whole As Project Manager he s responsible for the overall
control of all day-to-day activities 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 (CCB) 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

196-41-7%

W79-70449
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 ongins, compositions and relationships to other
planets and satellites (1) The Physical Properties of Asteroids
task 1s an observational and theoretical study of compositions
spectral albedoes and histories of comets and asteroids We
plan to continue our survey of asteroids at mid-infrared
wavelengths (1 65 and 2 2 micrometers) as our earlier data have
confirmed the great value of these observations to compositional
classification and the study of asteroid surface morphology and
processes {see Johnson et al, 1975, Matson et a! 1976, 1977)
Objects of unusual interest from the survey will be followed up
at additional wavelengths from 125 to 125 micrometers For
example, observations of the water of hydration band from 3 to
4 micrometers will be used to study the volatile content of the
largest carbonaceous astrowds (2) The Ongin of Asteroids and
Small Bodies task has as its objectives to understand the
morphology of the belt dentify and study the fragments of
asteroid collision events called families, investigate the orbitat
evolution of special objects, understand the means by which
asteroid collision debns may reach the earth, and prowde support
for the study of asteroids passing near the earth The studies of
belt morphology and asteroid families previously performed under
this contract can be extended to objects discovered since that
study Certain famibes. particularly those showing internal
structure deserve more detalled studies than have been carned
out to date The dynamical evolution of unusual orbits can be
studied through numercal integration Resonances will be the
pnncipal subject studied One type of resonance 1s being studied
for its possibilities in delivenng asteroidal collision debnis to the
earth as a source of meteontes Ramid orbit determination and
ephemens support will continue to be supplied to the Palomar
search for planet crossing asteroids so that the physical properties
of these objects can be studied dunng their brnief penods near
the earth

196-41-76

W79-70450
Jet Propuision Lab Calif iInst of Tech, Pasadena
EARTH BASED LUNAR OBSERVATIONS

196-41-78
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R S Saunders 213-354-3815

The work ts aimed at investigating funar chemical and physical
properties using a vanety of ground-based techmiques The lunar
multispectral imaging task utilizes the Silicon Imaging Photometer
System (SIPS) to acquire multispectral data of lunar regions
The basic objectives are to study the variation of surface
composition parameters and soil matunty to relate to lunar
straugraphy and correlate spectral data with other orbital and
ground based data sets to solve lunar problems such as mare
basalt composition vanation with time and the distnbution of
anomalous matenals such as KREEP nch sois A large part of
the effort 1s directed toward explonng data handling and dispiay
techmigues designed to make optimal use of spectral data in
synthesis Near infrared lunar ymaging 1s a task wnvolving the
use of a vanety of techniques to obtain near infrared lunar iImages,
including line scan techniques and the modification of an existing
CCD {Charge Coupled Device) camera for lunar observations
The objective of the Alsep/Quasar VLBI task is the acquisition
of intercontinenta! delta VLBI observations between lunar ALSEP
transmitters and extragalactic radio sources (ERS) The ALSEP-
quasar observations employ a 4 antenna techmique in which the
differential phase i1s obtained with no integer cycle ambiguities
by continuous observations of both extragalactic source and a
number of ALSEP transmitters on the lunar surface

W79-704851 196-41-80
National Aeronautics and Space Administration Washington
DC
GROUND-BASED OPTICAL PLANETARY ASTRONOMY
Wilham E Brunk 202-755-3660

The objective 1s to increase our knowledge of the planets
their satellites, asteroids and comets through the use of
astronomical observations made with telescopes and other optical
instruments located at ground-based observatones The observa-
tions will be made throughout the visible and infrared portions
of the spectrum Reduction, interpretation, analysis, and publication
of the data thus obtained are included as part of the objective
The approach 1s to utilize the interest expernence and facilities
of scientists outside of NASA to obtain data needed to support
and supplement the planetary flight program The program included
under this RTOP covers observational studies of the ptanets
their satellites, asteroids and comets in the optical and infrared
portions of the spectrum made from ground-based observatones
The results of these studies are published in the open hiterature
The planetary science expertise and observational facilities required
for this program are in general not availlable within the NASA
centers

W79-704562 196-41-82
National Aeronautics and Space Admimstraton Washington
DC
GROUND-BASED RADIO AND RADAR PLANETARY
ASTRONOMY
Willam E Brunk 202-755-3660

The objective 1s to determine planetary properties by
observations from ground-based observatonies st radio wave-
lengths Both passive {radio) and active (radar) observations will
be performed The program will include the reduction, analysss,
and interpretation of the observations The approach 1s to utihize
the interest, experience, and facilities of scientists outside of
NASA to obtain data needed to support and supplement the
planetary flight program The program included under this RTOP
covers observational and the associated theoretical studies of
the pianets, their sateflites, and other members of the sofar
system n the radio portion of the spectrum made from
ground-based observatones Both passive, radio astronomy and
active, radar astronomy observing techmques are included under
this RTOP The results of these research programs are published
in the open literature

W78-70453 1968-41-84
National Aeronautics and Space Administraton Washington
DC
LABORATORY SUPPORTING STUDIES (ASTRONOMY)
Wiliam E Brunk 202-755-3660

The objective i1s to obtain laboratory data required for the

OFFICE OF SPACE SCIENCE

analysis and interpretation of planetary observations made from
the vicinity of the Earth The data obtained will be of two types
first detailed study of gases and other maternals known to exst
on a planet and second study of the properties of many possible
matenals to try to explain unidentified features detected in
planetary observations The data obtained under this program
will be published as well as being used directly in the interpreta-
tion of new observations Pnncipal Investigators on tasks under
RTOP 196-41-80 frequently find that there 1s nsufficient
laboratory data on the spectra of the molecular constituents
they are observing Needed are data for specific molecules at
conditions and wavelengths not normally encountered in laboratory
studies It 1s therefore necessary to obtain the needed data using
specialized very long path absorption cells at a range of
temperatures and pressures

W79-70454 196-41-85
National Aeronautics and Space Administration Washington
DC
THEORETICAL PLANETARY ASTRONOMY
Wilhiam E Brunk 202-755-3660

The objective 1s to provide theoretical support for the
planetary astronomy program by predicting what data should be
observed and by explaining the observational results both
predicted and unexpected The program also mnvolves the
integration of observational and laboratory results from many
saurces to provide an explanation of planetary phenomena
Thus, this program provides an important link between the
observational and laboratory programs and an understanding of
the planets Based on pnor knowledge of the planets and existing
physical faws, programs are under taken to predict the obser-
vational data on the planets As an example, theoretical
atmosphenc spectra are generated using assumed knowledge of
the planetary atmospheric constituents the spectral effects
produced by a scattering atmosphere contaiming aerosols, and
the dispersion of the observable spectra Comparnson of the
observed spectra with the theoretically calculated spectra tests
the assumptions used in the theoretical calculations

Upper Atmospheric Research

W79-70456 198-10-00
National Aeronautics and Space Administration Washington

UPPER ATMOSPHERIC RESEARCH - FIELD MEASURE-
MENTS
S G Tiford 202-755-3766

The principal goal of the Field Measurements program is to
provide the data required for development of an organized, solid
body of knowledge of the physics, chemistry and dynamics of
the Earth s stratosphere and mesosphere Specific measurement
goals are (1) improvement and validation of photochemical models,
(2) determination of the location and strengths of the sources
and sinks for upper atmosphenc constituents, (3) improvement
of understanding of upper atmosphernc dynamics and transport
(4) determination of the locations and strengths of troposphere-
stratosphere exchanges (5) observations of changes in the
distribution and total amount of ozone, {6) determination of the
mean distribution of long-lived species and {7} determination of
solar UV vanations and of the accuracy of radiative transfer
calculations The data obtamned are required for improvement
and validation of theoretical models and for assessment of the
effects of natural and man-related peturbations on the atmosphere
A vanety of in-situ and remote sensing techmques are used
with ground-based balloon atrcraft, rocket and satellite platforms
Development or extension of expenmental techniques are required
to meet some of the measurement goals and coordinated
measurements of key parameters are emphasized due to the
highly coupled nature of atmosphenc processes

W79-70458 198-10-01
Goddard Space Flight Center Greenbelt Md

UPPER ATMOSPHERE RESEARCH - FIELD MEASURE-
MENTS
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R Hudson 301-982-5001

The principal goal of the Upper Atmosphere Research Program
at GSFC s to develop an organized sohd body of knowledge of
the physics chemustry and transport processes in the stratosphere
and mesosphere The severa! objectives leading to the overall
goal of the program and the approach to be taken are
{1) determune 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 awrcraft platforms (2) investigate the variations and
perturbations of the chemical and physical state of the atmos-
phere 1e vanations with altitude solar conditions season
lattude, and perturbations from wvolcanoes tropical storms
industnial and agricultural activity {(by combined theoretical studies
and experimental investigations involving instruments at vanous
batloon and rocket launch sites and from aircraft and long-duration
baifloons), and {(3) develop and calibrate selected instruments for
local and remote investigations of the atmosphere

W79-70487
Lyndon 8 Johnson Space Center Houston Tex
VERTICAL PROFILES OF OZONE AND TOTAL CHLORINE
IN THE UPPER STRATOSPHERE
D E Robbins 713-483-6121

The objectives are (1) to determine ozone concentration
profiles over the range 10km to 44km for the purpose of
establishing natural vanations and baseline data for the 1878/
1979 time penod this data will assist in detecting reductions
by chlorofluoromethanes near 40km where the greatest percentage
change s predicted, (2) to provide simultaneous in-situ measure-
ments of ozone for correlation with measurements of strato-
sphenc species made by other investigators and (3) to obtan
measurements of total chlonne (regardless of molecular form} in
the range 20km to 44km and study vanations to determine
effects due to photochemistry and atmospheric dynamics
Penodic (every couple of months) measurements are made of
ozone from a balloon platform The instrument measures ozone
in-situ by employing the strong UV absorption of ozone at 2537A
It 1s a modification of a iaboratory instrument built by the Dasibi
Environmental Corp and 1s capable of making measurements
every 10 seconds with a precision of + or - 3% The total
chiorine expeniment collects a whole air sample (by cryogenically
freezing 1t out) in the stratosphere About 10 liters STP are
collected The sample 1s analyzed for total content of chlorine
nucler {regardless of molecular form) by neutron activation analysis
The research reactor at Texas A&M University 1s used for
wrradiation of the sample by neutrons

188-10-02

W79-704588
Ames Research Center Moffett Field Calf
INSTRUMENT SYSTEMS FOR MEASUREMENT OF TRACE
GAS CONSTITUENTS IN THE STRATOSPHERE
I G Poppoff 415-965-5027

The objective is to develop, flight test and utilize airbome
instrument systems for measurement of important gas species
in the stratosphere Several multiple species instrument systems
for making accurate measurements of the minor gas constituents
in the stratosphere are being developed for integration onboard
aircraft and bafloon platforms The ability to make coordinated
sunultaneous measurements on a8 routine basis s being empha-
sized Techmques such as chemiluminescence and IR spectroscopy
are being employed Goals will be to study the geographic and
seasonal vanations of the measured species and respond to and
participate in cooperative stratosphenc rendezvous and collabora-
tive expenments

198-10-04

W79-70459
Ames Research Center, Moffett Field Calif
STRATOSPHERIC AEROSOL CHEMISTRY AND PHYSICAL
STATE
N H Fadow 425-965-5493
(175-40-10)

Stratosphernc aerosols may be indicators of both troposphenc-
stratosphenc exchange processes and chemical interactions with
trace constituents Evidence s accumulating that suggests young,

198-10-06
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growing aerosols are forming in the tropical stratosphere neat
the intertropical convergence zone then as they mature are
circulating throughout the lower stratosphere Dunng this process
traces of troposphenc matenals such as sea salts and volcanic
debns react with and are incorporated into the particles as granular
inclustons Trace nitrogen oxide gases in the stratosphere also
may be interacting with the aerosol sulfur compounds to form
nitrosy! sulfates providing a reservoir of mitric oxde chemcally
combined with the aerosols If these aerosols encounter regions
of excess moisture both n the stratosphere and troposphere
the nitrogen oxide gases can be released for further interactions
Thus by identifying the particle size history physical state and
chemical composition of stratosphernc aerosols versus altitude
and latitude important clues to cwculation processes and
interactive chemistry can be obtained This study utihizes both
auwcraft and balloon sampling techniques to collect aerosols n
situ for later analysis in the laboratory Collections are made in
the tropical, temperate and polar zones from below the tropopause
to the mud-stratosphere Special unique analytical methods are
used to reveal detalled chemical composition physical state
particle sizes and probable ongins of stratospheric aerosols

W79-70480
Ames Research Center Moffett Field Calif
DEVELOPMENT OF NEW INSTRUMENT SYSTEMS FOR
DETECTION OF TRACE CONSTITUENTS IN THE STRAT-
OSPHERE
! G Poppoff 415-965-5027

The objective 1s to develop new airborne instrumentation to
measure trace gas constituents in the stratosphere This includes
performing apphied research necessary to develop fundamental
principles and sensor techniques to a level of feasibility for making
routine in-fight measurements A study of many new techniques
for measuring trace gas constituents in the stratosphere has
been in progress for several years This study has yielded promising
results for several species such as the halocarbons methane
chlorine compounds and hydroxyl radicals Awbome systems
based on these techniques are being developed for in situ
measurements

198-10-08

W78-70481
Jet Propulsion Lab Calf Inst of Tech, Pasadena
STRATOSPHERIC RESEARCH, FIELD MEASUREMENTS
PROGRAM
W T Huntress 213-354-3238

The primary objectives of the Stratosphernc Field Measure-
ments program at JPL are to respond quickly with existing
capabilities to the needs for measurements of stratospheric spectes
identified as critical to ozone chemustry by the Upper Atmosphenc
Research Program in the NASA Office of Space Sciences. and
to continue to develop the instrumentation and expenmental
techniques in those areas where more sensitive specific, or
extended measurement capabilities are needed The five distinct
methods used at JPL for performing stratosphenc measurements
are (1) high-resolution spectroscopy in the near- and middle-
infrared spectral region, (2) laser heterodyne radiometry at
miud-infrared wavelengths, (3) pressure-modulator radiometry at
selected wnfrared wavelengths (4} microwave and submillimeter
radiometry, and (5) direct laser absorption Instruments developed
at JPL based on these techmiques either have or will soon have
the capability of measunng species including HQ CIONO2, CI0
HNO3, N20 NO2 NO. H20. H202 03, CH4 CH3Q. CFQ3,
CF2C12 and possibly HO2, HO2NO2 and N205 The proposed
progeam for FY-79 involves field measurements using all of the
above instruments, via balioon flights manly from Palestine, Texas
Each fught will have a specific goa! in accordance with the
NASA Upper Atmosphenc program objectives, and collaboration
with other NASA centers and non-NASA organizations will be
emphasized when such collaboration would provide important
additional benefits

198-10-08

W79-70482
Lewss Research Center Cleveland, Otvo
GLOBAL ATMOSPHERIC SAMPLING PROGRAM (GASP)
Donald A Petrash 216-294-6684

Dats sets consisting of the concentrations of minor atmos-

188-10-08
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phenc constituents and meteorological parametess wilt be
generated The species concentrations will be utilized as tracers
of atmospheric motions The data sets wil be utilized to
determie the vanabiity produced by mesoscale waves and theiwr
instabilities for subgnd scale parametenzation in mesoscale
models The variabiiity of the trace constituents and therr
intercorrelations and compansons with zonal means will also
permit the determination of the synoptic scale mendional eddy
flux These eddy processes dominate the mass exchange between
the stratosphere and troposphere at muddie to high latitudes,
and their magnitudes and vanability are necessary inputs and
tests for 2-D or 3-D numencal atmosphenc models Sampling
of trace species concentrations representing a stratosphenc source,
03. and troposphenc source CO, H20 and condensation nucle:
will be done continuously with automated sampling systems on
GASP equipped aihners Filter samples will be collected over
penods of about 50 minutes dunng the continuous sampling
mode and analyzed for 7-Be, SO4=, and NO3 The 7-Be will
provide a tag on the synoptic scale for stratosphenc ar The
S04 = and NO3- represent the sink species for the photochemical
processes In the stratosphere for formation of aerosois and NOx
attack on the ozone layer

W79-70483 198-10-10
Ames Research Center Moffett Field Calif

AIRBORNE PLATFORM SUPPORT FOR STRATOSPHERIC
SAMPLING PROGRAM

| G Poppoff 415-965-5027

(198-10-04, 198-10-06, 176-10-11)

The objective of this research s to obtain observational data
regarding the vertical transport into the stratosphere of tropo-
sphernic species (such as CFM's, N20, sulfur compounds, and
water vapor) and the latitudinal and downward transport of
stratosphenc species {such as NOx. COx O3, and nitnc acid)
Of particular interest, currently, 1s the important vertical transport
that 1s thought to occur in tropical meteorological events such
as active Intertropical Convergence Zone (ITCZ) penods and Asian
monsoons The approach 1s to form expenment working groups
composed ot theoreticians and expenmenters to design the
appropnate observational missions, to participate in making and
analyzing measurements and to evaluate the results of the
missions Inasmuch as the regions of interest are the upper
troposphere and the lower stratosphere. awcraft are excellent
platforms Typical expenments use a medum-aititude aircraft,
such as the CV-990 or Leanet, and a high aftrtude aircraft, the
U-2 each of the aircraft carnes several instruments m order to
measure all the species of interest Ancillary meteorological data
are collected by special balloon soundings from neighbonng
weather stations, and from meteorological satellite coverage

W79-70484 198-20-00
Nauonal Aeronautics and Space Admunistration Washington
DC
UPPER ATMOSPHERIC RESEARCH - LABORATORY
STUDIES
S G Tilford 202-755-3766

The pnincipal goals of the Laboratory Studies program are
(1) to provide the kunetic, photochemical, and spectroscopic data
needed for developing an organized solid body of knowledge of
the physics., chemistry, and dynamics of the Earth's upper
stmosphere and (2) to support the Field Measurement and
Theoretica! Studies programs Laboratory measurements of
atmosphenc reaction and photo-process rates. particularly those
related to ozone photochemistry, and spectroscopy of atmosphernc
constituents using conventional and new laser-related techniques
are emphasized Advanced laboratory techmiques are developed
to permit study of lighly reactive species under upper atmosphenc
conditions Laboratory studies of advanced sensor concepts and
techniques are focuses upon potential development of the highly
sensitive instruments needed for upper atmosphernc feld
measurements

W79-70488 198-20-01
Ames Research Center, Moffett Field Cahf
HETEROGENEOUS CHEMISTRY FOR AEROSOLS

R C Whitten 415-965-5498

I
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The objective 1s to increase the understanding of the roles
played by heterogeneous chemical processes in the structure of
the stratosphere This goal wiil be attained through laboratory
studies s three major areas {1} association reactions
(2) heteromolecular clustering of neutral species and (3)
investigation of the role of aerosol surfaces on the formation
and destruction of certain gas-phase species of pnmary importance
to the chemistry of the stratosphere The results of this work
will be appiled to important stratospheric problems by Ames
scientists, prnincipally by means of the Ames stratosphenc aerosol
models

W79-70488 198-20-01
Goddard Space Flight Center Greenbelt Md
UPPER ATMOSPHERE RESEARCH - LABORATORY
MEASUREMENTS
R Hudson end N W Spencer 301-982-5001

The principal goal of the Upper Atmosphere Research Program
at GSFC 1s to develop an organized solid body of knowledge of
physics, chemistry and transport processes in the stratosphere
and mesosphere This RTOP covers two basic areas of study,
{1) a chemical kinetics laboratory program and (2) the preparation
of penodic reports assessing the current state of knowledge of
the stratosphere The objective of the laboratory effort in chemical
kinetics 1s to use existing equipment of unique capability for the
purpose of measunng absolute rate constants of reactions of
importance 1n current models of the stratosphere Rate constants
will be measured as a function of temperature and pressure,
direct measurements will be made at stratosphenc temperatures
and under conditions in which the number of atoms is much
ess than the number of molecules

W78-70487 198-20-03
Ames Research Center Moffett Field Calif
QUANTITATIVE INFRARED SPECTROSCOPY OF MINOR
CONSTITUENTS OF THE EARTH'S STRATOSPHERE
R W Boese 415-965-5501

Remote detection and measurement of stratosphernic species
via spectroscopic techniques I1s being routinely employed to
develop a better understanding of this portion of our atmosphere
and man s effect upon it Proper interpretation of these measure-
ments relies strongly on having the correct laboratory data The
objective of this work 1s to obtain laboratory measurements of
basic molecular parameters, such as rotational line intensities
and half-widths absorption band intensrties, vibrational and
rotational constants, vibration-rotation interaction constants, line
position measurements Including pressure induced shifts and
Franck-Condon factors The determination of these parameters,
and their dependence on pressure and temperature, will be
obtained by using long path gas cells cooled and heated cells,
and high resolution interferometers and spectrometers

W79-70488 198-20-03
Jet Propulsion Lab, Calif Inst of Tech, Pasadena
CALIBRATION SPECTRA
W B DeMore 213-354-2436

A program of laboratory studies will be conducted i
(1) kinetics of stratosphenc reactions (2) photochemical studies,
{3) analysis of atmosphenc reaction schemes and {4) ronic
processes In the upper atmosphere The program will be designed
to provide data needs and guidance for both chemical models
and field measurements Prnimary emphasis will be on the
acqussition of kinetic data including reaction rate constants,
temperature dependences, and product formation Photochemical
quantum yields, absorption cross sections, and product distnbution
will be measured A broad base of data knowledge in all the
foregoing areas will be maintained through Iterature surveys
and through contact with other groups active in these areas
Atmosphenc reaction schemes will be examined both expenmen-
tally and analytically for possible errors or omissions Laboratory
studies will be conducted on jomc processes in the upper
atmosphere and on the means of both production and detection
of important wonic and metastable excited species both in the
laboratory and in-situ
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W79-70489

Langley Research Center, Hampton, Va
HIGH RESOLUTION INFRARED MEASUREMENTS OF
ATMOSPHERIC TRACE GASES

R S Rogowsk and P F Holloway 804-827-2818
(176-10-32)

High resolution nfrared spectra will be measured for
atmosphenc trace gases to obtamn spectral parameters required
for interpretation of data from remote sensing instruments Diode
lasers which are narrow band and tunable will be used as sources
so that compiex molecules can be studied at high resolution
with minimum distortion of line shapes Line posrtions strengths
and broadening coeffictents will be measured and absorption
lines will be identified by the quantum level involved in the
transition Transient and unstable gases can be generated in a
flow/reactor system that has been successfully operated for high
resolution nfrared studies of Q0 This faciity can be used to
produce other gases of importance to stratosphenc chemistry
by simply changing the reactant species The systems will be
used to synthesize other gases and is currently being applied to
the production of CIONO2 which may be a sink for O and
NOx Species concentrations in the absorption cell are monstored
by UV absorption measurements which can be made simulta-
neously with the IR observations

198-20-03

W78-70470 198-30-00
National Aeronautics and Space Administraton Washington
DC
UPPER ATMOSPHERIC RESEARCH - THEORETICAL
STUDIES
S G Tiford 202-755-3766

The pnncipal goals of the Theoretical Studies program are
to (1) provide the framework for developing and understanding
an organized, solid body of knowledge of the physics, chemistry
and dynamics of the Earth’s upper atmosphere, (2} analyze
important data from upper atmosphenc flight programs, and
{3) predict and assess the effects of natural and man-related
perturbations on the atmosphere Development and utihization of
1-.2- and 3-dimensional models simulating the upper atmosphere
provide the mechanism for relating measurement data to physical
concepts and allow predictions about atmosphenc phenomena
which are not readily ired Data analys:s efforts allow efficient
handling and inversion of large measurement data sets Predic-
tion and assessment activities utilize the modehng and analysis
capabiirty to provide advance knowledge of potentially hazardous
threats to our atmosphenc environment Support of timely
workshops and symposia to assess our current state of knowledge
and future needs in upper atmosphenc research and support of
information transfer and data catalogue efforts provide an on-going
examination and summary of our progress in understanding the
upper atmosphere

W79-70471

Ames Research Center, Moffett Field, Calf
MOLECULAR PROPERTIES OF STRATOSPHERIC CONSTIT-
UENTS

D M Cooper 415-965-6213

{198-30-02)

The objective 1s to provide basic molecular data required to
wentify and measure absolute concentrations of trace constituents
n the stratosphere These data include spectroscopic parameters
such as vibrational and rotational constants as well as radiative
transition parameters such as absolute band strengths photo-
dissociative cross-sections, and predissociative Ifstimes for
molecules of stratosphenc importance such as C10, NO and OH
These parameters will be determined by expernimental and/or
theoretical techniques The expenmental investigations will be
performed in a shock-tube facity Either absorption or emission
measurements can be used to determine the desired spectroscopic
end radiative parameters The theoretical studies will use
Self-Consistent Field plus Configuration Interaction Calculations
to determine electronic and vibrational wavefunctions and denved
radiative parameters

198-30-01

W79-70472
Goddard Space Flight Center Greenbelt, Md

198-30-01
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UPPER ATMOSPHERE RESEARCH - THEORETICAL
STUDIES
R Hudson 301-982-5001

The principal goal of the Upper Atmosphere Research Program
at GSFC s to develop an organized solid body of knowledge of
the physics chemistry and transport processes in the stratosphere
and mesosphere The several objectives leading to the overall
goal of the program, and the approach to be taken, are
{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 awcraft platforms, (2} investigate the variations and
perturbations of the chemical and physical state of the atmosphere,
1e, vanations with altitude, solar condrtions, season, latitude
and perturbations from volcanoes, tropical storms, industnial and
agncultural activity (3) study the physical and chemical processes
of the whole atmosphere, the global distributions, transport,
seasonal and long-term variations of the atmosphere and
determine the cause-effect relationships of these varnations

W79-70473

Ames Research Center Moffett Field, Calf
STRATOSPHERIC RESEARCH

| G Poppoff 415-965-5027
(198-20-03)

The objectives are (1) to understand the composition
structure, and dynamics of the earth s stratosphere and mesosp-
here, and the important chemical and physical processes which
occur there, (2) to assess the effects on important stratosphernc
properties (e g, ozone abundance and radiation balance) of
man-caused and natural perturbations and (3) to collaborate
with the academic community to advance new model develop-
ment Several types of chemica! and dynamical models of the
stratosphere have been or are being developed to provide improved
descriptions of the complex processes which occur 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 1s optimized according to its potential
apphications to fundamental and applied problems Collaboration
with scientists in the academic community 1S continuing

198-30-02

W79-70474
Goddard Space Flight Center, Greenbelt, Md
UPPER ATMOSPHERE RESEARCH - 3D MODELLING
N W Spencer 301-982-5001

The prnincipat goal of the Upper Atmosphere Research Program
at GSFC 1s to develop an organized sohd body of knowiedge of
the physics, chemistry and transport processes in the stratosphere
and mesosphere The objective of this RTOP s to develop the
modelling and analysis capability to {1) help determine the role
of 3-D atmospheric motions in the physics and chemistry of the
stratosphere, particularly the effect of 3-D motions on perturba-
wons of atmosphenc composition, and (2} study the couplings
between the stratosphere and global chmate The approach 1s
to modify the general circulation model in use at GSFC/GISS
for use in stratospheric problems by employing courser honzontal
resolution in order to obtain a8 computing time of not more
than a few mmutes for a simulated day The model has been
improved by the addition of more accurate radiation terms,
resulting from the work on a one-dimensional radiative model,
and the incorporation of more reahistic boundary conditions In
addition, the vertical coordinate system has been modified to
permit adequate resolution in the stratosphere Simplified
chemistry 1s being introduced based on the results of one and
two dimensional models.

198-30-02

W79-704756
Langley Research Center, Hampton Va
STRATOSPHERIC THEORETICAL DATA INTERPRETATION
AND MISSION AMALYSIS STUDIES
R H Tolson and P F Holloway 804-827-2530

The objective of this RTOP 1s to conduct theorstical studies
of stratosphenc phenomena. analyses and interpretation of
stratosphenc r nts, compu | chemistry studies of
reactive stratosphenc molecules, and advanced satellite mission

198-30-02
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analysis and system design Specifically, theoretical studies will
be pertormed of three-dimensional dynamics and chemistry
changes n temperature and constituents due to UV vanability,
and one-dimensional photochemistry including temperature
couphing and scattering Data analysis studies will be performed
to interpret the effects on stratospheric properties of solar
vanability and atmosphenc transport and also to determine
relationships between famities of species Computationat chemistry
studies will focus on the C100 and CI00O molecules Mission
analysis efforts will continue to evaluate sensor techniques orbit
geometry and sampling strategy for the UARS mussion The
approach Is to use existing analysis and computational capabilities
to address the above areas of research Such capabilities include
one- two- and three-dimensional atmosphenc models empiri-
cal modeling methods including spectral analyses sphencal
harmonic analysis and time sernes analysis techniques a new
computational chemistry generalized valence bond program and
numerous mission design and samphing study programs

W798-70476
Jet Propulsion Lab, Catf Inst of Tech, Pasadena
THEORETICAL STUDIES/STRATOSPHERIC RESEARCH
S S Prasad 213-354-6423

Our objective 1s to understand the physical processes that
determine the upper atmospheric response to solar UV vanability
and particle precipitation We shall continue our current studies
of the chemical compositional changes in the upper atmosphere
due to relativistic electron precipitation and solar proton events
with emphasis on (1) refining several potentially \mportant
ideas invoiving excited N2 3 Sigma and onic reactions emerging
out of our current studies, and {2) role played by the atmosphernc
motion 1in the global development of the mtial changes that
take place n the high latitude region during the solar proton
events In the area of solar UV vanabiity we shall concentrate
on the UV vanations induced by solar rotation and shall emphasize
(a) the proper coupling between the chemistry and energetics
(b) possible seasonal dependences specifically n high latitude
and (c) role played by Sigma k sub p enhancement with a
27-day penodicity and persistent flux of energetic protons (both
of these factors are associated with solar rotation)

188-30-03

W79-70477
Goddard Space Fiight Center Greenbeft Md
UPPER ATMOSPHERE RESEARCH SATELLITE (UARS)
DEFINITION PHASE STUDY
R Muller 301-982-5402

The UARS mission objective 1s to understand (1) the
mechanisms that control the upper atmosphere structure and
vanability (2) the response of the upper atmosphere to natural
and anthropogenic perturbations, and (3) the role of the upper
atmosphere in chmate To achieve these objectives the UARS
will study (1) the energy input and loss in the upper atmosphere
{2) the global upper atmospheric photochemistry, (3) the dynamics
of the upper atmosphere and (4) the coupling among processes
and between atmospheric regions The objective of this RTOP s
to perform the necessary studies that will explicitly define the
two UARS spacecraft and ther ground analysis requirements
They will integrate the instruments (selected by AO in early
FY-79) and the mussion design of the Prehminary Execution Phase
Project Plan (PEPPP) into the Execution Phase Project Plan All
documentation for a FY-BO new start execution phase will be
prepared During early FY-79, technical support of the Headquar-
ters AQ selection process will be provided Study contracts will
be issued to each chosen investigator to further define his
nstrument its interface to the UARS satellite and its data analysis
requirements Contracts will be issued for vanous supporting study
activities such as cryogenic fetime and resupply The results of
the vanous studies and the PEPPP will be taken and the Execution
Phase Project Plan will be produced By solving technological
concerns early, the studies will ensure an on-schedule and within
cost project

Life Sciences SR&T

W79-70478
Lewis Research Center Cleveland, Ohio

188-30-04

199-00-00
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CATARACT SURGICAL TOOL DEVELOPMENT - SUPPORT
FOR KRESGE EVE INSTITUTE
Herman Mark 216-433-4000

The objective of this work 1s to develop a surgical instrument
which can quickly and safely remove any type of human cataract
through 8 small corneal incision while controlling pressure inside
the eye The basic tool 1s an air turbine driven mimature
cutter-blender-pump that 1s used 1o hquefy and pump the cataract
lens from the eye Prototype tools will continue to be evaluated
in the laboratory in preparation for chinical tnals under the
sponsorship of the National Eye Institute A new medical research
group - Kresge Eye Institute/Wayne State University - will join
the program and receive training from Eye Research Insuitute/
Retina Foundation and NASA on how the too! is used After
acquinng sufficient laboratory expernence, Kresge doctors will
participate in climica!l evaluation with volunteer patients

W79-70479
Ames Research Center Moffett Field, Calf
CARDIOVASCULAR DECONDITIONING
H Sandler 415-365-5744

The overall goal of this program 1s an understanding of the
cardiovascular changes that regularly occur with space fiight and
theirr impact on present and future crew and passengers Specific
aims are to (1) define the underlying mechamisms of car-
diovascular deconditioning, (2) develop methods for predicting
deconditioning susceptibility (3) provide appropnate countermea-
sures for susceptible individuals and (4) provide the background
for development and implementation of space flight expenments
To accomplish these goals, ground-based studies on both human
and amimal subjects will be carned out Specific activities will
include (1) the use of provocative orthostatic stress tests such
as centrifugation and altered external pressure to determine the
effects of deconditioning on cardiovascular regulatory processes,
(2) the development of predictive indices for deconditioning
susceptibility, including detection of latent disease and its effects
on tolerance to space flight induced stresses and (3) tests of
procedures, devices and drugs to prevent and counteract
deconditioning

199-01-00

W79-70480
Lyndon B Johnson Space Center Houston Tex
MEDICAL SELECTION CRITERIA
C F Sawin 713-483-2986

The NASA-JSC Space and Lfe Sciences Directorate will
perform medical evaluations of applicants as Pijot Astronauts
Mission Specialist Astronauts and Payload Specialists The JSC
Space and Life Sciences Directorate in cooperation with the
Director for Life Sciences, NASA Headquarters, will provide the
selection official with medical recommendations regarding the
apphcants Most of the personnel, facihties and equipment
necessary to perform the medical evaluations of applicants for
positions as Shuttle crewman exist at JSC, however 1t s necessary
to hire medical consultants The JSC Space and Lfe Sciences
Directorate inhouse capabiity, supplemented by the consultants
will be used to medically evaluate approximately 150 applicants
for positions as astronauts from mid-August to late October 1977,
and will be used to examine and medically certify Payload
Specialists for space flight as required The objective of the
medical evaluation process - as it applies to space crew
selection - 1s to identify those individuals who have the ability
to adapt to and work in the space environment The medical
evaluation of astronaut applicants 1s designed to ensure the
selection of astronauts with maximum career longevity and to
identify those appiicants who by current standards can be classified
as having no unacceptable potential medical nsk factors The
medical evaluation process also serves as a model against which
subsequent astronaut selections can be more effectively conduc-
ted

199-03-00

W79-70481

Lyndon B Johnson Space Center Houston Tex
SPACE MOTION SICKNESS

J L Homick 713-483-5457

199-06-00
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The overall objective of this research program is to produce
the information required to solve the problem of space motion
sickness and neurosensory adaptation to the weightiess environ-
ment A broad based program of interrelated studies will be
undertaken to delineate the etiology of the space motion sickness
syndrome and to develop effective measures for s prediction
prevention, and treatment

WT79-70482 198-07-00
Ames Research Center, Moffett Field Calif
BONE /MUSCLE ALTERATIONS
D R Young 415-965-5549

Losses in bone mineral, muscle mass, and muscle strength
have been observed in crew members exposed to weightless
space fight The losses have not been of chinical concern, but
the basis for the alterations have not been explained adequately
and the consequences for passengers and crew members in
future long duration space flight have not been assessed The
goals of this RTOP are to provide the ground-based program
and imphment the future flight expenment program required to
clanfy the mechanisms producing musculo-skeletal alterations
duning space fight, to determine remedial countermeasures for
the prevention of alterations, and to provide operational guidelines
for crew safety Solution of the musculo-skeleta! problem area
will be based upon recognition of operant physiologic mechanisms
as they are altered by space flight, the extent and manner in
which those changes could impair tolerance for long duration
space flight and the development of techmniques for mumimizing
potential physiologic himitations Anmnimal models and human
volunteers will be studied under hypodynamic and hypergravic
conditions Improved methods for the assessment of bone/
muscle alterations wiil be established Countermeasures will focus
upon skeletal loading pharmocologic intervention studies, and
induced electncal events in bone Flight expenment programs
will be i1dentfied

W79-70483 199-09-00
Lyndon B Johnson Space Center, Houston Tex
BLOOD ALTERATIONS
$ L Kimrey 713-483-4086

The most significant effect of the space environment observed
relative to the blood and blood-forming tissues in man has been
a consistent reduction n the circulating blood cell mass dunng
the flight interval The vanations in the magnitude of the loss in
mndvidual crewmen and the complicated postfight recovery
kinetics suggest a complex relatonship between the red cell
mass loss and the duration of the exposure to weightlessness
This ‘anemia of space fight’ was frequently accompanied by a
reduction in plasma volume apparently occurnng early in the
mussion and sustained throughout the fight Other, more subtle
effects have been observed with respect to the function and
structure of red blood cells and of lymphocytes and in the
concentration of some plasma proteins The major emphass of
this research program will be to address questions relative to
the regulstion of blood volume dunng space flights and the
causes of its apparent fallure The pnmary objectives will be to
elucidate the mechanisms and the etiology of the alterations in
the red cell mass and plasma volume and to determine the
significance of these changes in himiting man s (both astronauts
and non-astronauts) participation in space fiight activities
associated with the Shuttle Program

WT79-70484 199-11-00
Ames Research Center, Moffett Field, Calif
PREFLUGHT DETECTION OF DISEASE
A D Mandel 415-965-5061

Dunng the Apollo and Skylab programs a number of in-fight
infections occurred including upper respiratory infections, wvital
gastroentenitis and skin infections of microbial and fungal ongin
in addtion, there were several other in-fight disease events in
which the chincal symptoms were high suggestive of upper
respiratory infections Dunng one of the Skylab missions two
crew members who were preflight carners of STAPHYLOCOCCUS
AUREUS, subsequently developed in-flight illness caused by these
organisms The objectrves of this program are to develop measures
for the rapid prefight detecton of infectious disease., and
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procedures which will minimize the probability of an in-flight
infectious disease event Current laboratory diagnostic procedures
for the dentification of infectious agents will be studied :n order
to develop modifications which will decrease the time interval
between sampling and identification of the infectious agent As
an aid to preflight disease detection the application of instrumenta-
tion to the antigen-antibody reaction wili be investigated The
pre-flight disease detection methods will be verfied by clinical
studies and a program will be developed to apply these findings
to ehminate or mimimize the probabiity of in-flight infections

W79-70485 199-16-00
Lyndon B Johnson Space Center Houston Tex
THE MONITORING AND MAINTENANCE OF CREW
HEALTH
C F Sawin 713-483-2986

This RTOP addresses the monitoring and maintenance of
health of Shuttle crewman Health i1s defined as the state of
the organism when i1t functions optimally without evidence of
disease or abnormality’ Health therefore implies not only the
absence of disease but a positive concept in which normality
has quantitative and definable boundaries The objectives for
this RTOP are to (1) define health in relation to the space
environment, (2) develop the procedures and equipment necessary
to monstor health (3) determine and develop appropnate
countermeasures to maintain health and (4) develop flight
expenments to suppon the aforementioned objectives The end
products will be (1) a set of critena which describe health
within the context of normal adaptive responses to weightlessness,
(2) a set of procedures and hardware which will permit
ground-based personnel to detect changes which wiolate the
critena estabhshed in (1) (3) procedures and/or equipment
necessary to counteract changes caused by weightiessness of
these changes are considered detrnimental to crew health and
(4) infught potential experiments A four-year program which
includes reviews, checkpoints, and parallel as well as sequential
activities 1s defined Indepth reviews of current efforts are planned
to assure they support the basxk problem addressed by this
RTOP

W79-70488 199-17-00
Ames Research Center Moftett Field Calt
HUMAN BSEHAVIOR AND PERFORMANCE
R M Patton 415-965-6602

The objectives are to develop selection, traming, perform-
ance monitoring and corrective procedures that are appropnate
to personnel on space missions Indvidual and group performance
will be studied to determine what characteristics of the individual
and the situation lead to effective performance and adjustment
n simulations of space missions Selection and training procedures
will be developed to identify good candidates for space fhght
and to train them in minimum time Corrective procedures will
be developed to deal with possible cases of performance
breakdown in space The product of this work will be a selection/
trammg/ monitonng system surtable for application to space
missions

W79-70487 199-19-00
Lyndon B Johnson Space Center, Houston, Tex
DEFINITION OF PHYSIOLOGICAL DESIGN REQUIRE-
MENTS
J M Waligera 713-483-5457

Physiological Design Requirements are quantfiable hmits
within which are assured some predictabie level of physwiogical
performance Such hmits have been defined and used for each
of our manned spacecraft programs but they have not been
fixed They have evolved from program to program and i all
cases they have been referenced to assumed conditions as to
the subject population, length of exposure and a basic null
hypothesis as to effects of zero-g In the orbiter program and in
manned programs that will follow from it, some of these assumed
conditions will no longer apply Defining and mamtaining
applicable Physiological Design Requirements will require research
in several specific areas (1) In the shuttie era we will be dealing
not with well conditioned relatively young pilots but with a broad
population of men and women ranging in age to 65 years An
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effort 1s required to define the response of this population The
vast majonty of data collected on physiological response to
environmental stress has utiized young male college students
and miltary recruits (2) The physwologic responses to spaceflight
as demonstrated in Skylab and bed rest studies may have indirect
effects on physiological response to environmental stresses

W79-70488 199-21-00
Ames Research Center, Moffett Field Calf
SUPPORTING BIOMEDICAL RESEARCH
J Vemnikos-Basellis 415-065-5752

The objectives are to determine the process, time course
and biomedical consequences of prolonged stays in weightlessness
simulated by hypokinesis, confinement, or other means This
research program will resuit in the identdfication of prolonged
space flight problems the selection and planning of fight
experiments to confirm the existence and explain the mechanisms
causing these problems and recommendations for preventative
or correction measure to ensure the safety and tolerance of
man in prolonged missions The program will include both ammal
and human studies Skylab data and data from Kosmos fight
expeniments will be compared to those obtained from animals
and humans in chronic stress situations and in weightlessness
simufation (bed rest, inactivity) to determmne the physiological
cost of man s adaptation to prolonged space flight and the time
course of such adaptation Particular emphasts will be placed
on mechanisms regulating hormone changes that accompany such
general adaption, on changes In gravity sensing tissue recepts,
on nutrntutional and energy requirements and metabolism during
prolonged missions Man s degree of adaptation will be measured
by his abulity to respond to unexpected demands such as infection,
drugs and toxic maternals sleep depnivation, pain heat, cold
and to other emergencies such as tissue repair

W79-70489 198-23-00
Lyndon B Johnson Space Center, Houston Tex
SUPPORTING BIOMEDICAL RESEARCH
W H Shumate 713-483-4461

The objective 15 to conduct bvomedical research to insure
man’s well-being and his capabifity to function properly dunng
extended space fight and upon subsequent reentry into the one-g
environment This research program, together with planned fiight
expeniments will dentify potential problems, sttempt to
understand the causative mechantsms and provide solutions
and/or appropnate countermeasures This RTOP will collate those
JSC research tasks which either do not specifically lend themselves
to any of the problem-onented RTOPs on conversely contnbute
and/or support many of these RTOPs

W79-70480 199-25-00
Lyndon B Johnson Space Center Houston, Tex
CLINICAL USES OF BPACE AND CUNICAL APPLICATION
OF SPACE TECHNOLOGY
Tracey Sauerland 713-483-5457

Progress in the field of clinical medicine 1s based on discovenes
and devefopments produced either through research or serendiprty
Utihzing research, scientists learn of the basic mechanisms which
cause normal human functon and the alterations in these
mechanisms which produce disease Often the environment in
which the organism exists s altered end the effects of this
manipulation erther inmates disease states, hastens therr progress,
or improves them With the coming of the shuttle ers and the
age of the space colony, oppoartunities for studying the effects
of O-G on disease states become feasible Since the technology
to sustain human life in space 1s now at a high developmental
level, one can begin to more cntically study the effects of the
0-G state on the human organism and upon ‘model’ organisms
{single cell preparations lower ammal species) which mimic the
responses of man at a more baskc level Previous spacefight
has provided tantalizing clues to the physiological and metabolic
changes chich occur iIn man in altered gravity states Now, using
this infor as a fundation, one can create and explore new
hypotheses of mans response to this environment In order to
test these scientific hypotheses the development of new hardware
to record and process our findings must continue Much of this
hardware will prove to be invaluable to the med:cal profession

OFFICE OF SPACE SCIENCE

W79-70491 199-27-00
Lyndon B Johnson Space Center, Houston Tex
CUNICAL MEDICAL CREWS SUPPORT
S A Jr Bergman 713-483-4731

The abjective of this RTOP is to assure that adequate chinical
support systems (hardware and software) are available for shuttle
passengers and crew The approach may be separated into two
major thrusts One concerns the development of diagnostic
systems, and the other concerns the development of therapeutic
capability The approach will be broad based and tie together
several related efforts It will involve a wide range of actvities
from systems engineering and component production to evaluation
and selection of equipment and medications

W79-70492 199-41-00
National Aerongutics and Space Administration, Washington,

DC
SPACE BIOLOGY
Thora Haistead 202-755-3734

The pnmary goal of this program s to understand the past
and present effects of gravity on biological systems, and to use
this information and gravity as a tool to understand how hving
systems operate both on Earth and in space Specific objectives
are to {1) dentify and investigate the role of gravny' n plant
and animal cellular processes embryonic development. morpbol-
ogy and physiology (2) identify the mechanisms of gravity sensing
and gravity wnformation transmission within both plants and
smmals (3) wdenufy the independent and complimentary effects
of gravity and other amimal stimult (e g hght) on the development
and metabolism of plants, (4) use gravity as a tool to probe
biolegical systems, and (5) extend the imits of knowledge about
plant growth and metabolism for space application, through
investigation of plants under vanous controlled condiions To
accomplish these objectives, ground based expenments will be
camed out on both plants and amimals Studies will include
those necessary to (1) identfy gravity sensitive biological systems,
(2) formulate scientific concepts and design experiments to
elucidate how organisms are effected by and respond to grawity,
(3) provide baseline data in support of future biological space
flight expenments and (4) provide information about plant growth
and metabolism under vanous controlled conditions for application
In space

W79-70483 199-43-01
Lyndon B Johnson Space Center, Houston, Tex
ECOLOGY/ENVIRONMENTAL EFFECTS
D S Sacntwey 713-483-3419

The objective of this program 1s to investigate and define
the extent of the impact on human health and the biwosphere
that may be caused by increased ultraviolet radiation resulting
from stratosphenc ozone layer reduction by space transportation
systems (STS) operations and other potential NASA activities It
has been calculated that from the space shuttle booster
rockets will reduct the stratosphenc ozone layer and allow an
increase in bologieally damaging ultraviolet radiation (UB-B,
290-320 nmj) to penetrate to the earth’s surface Factors other
than shuttie operations may also contnbute to an increased UV-8
via reduction of the ozone layer high altitude aircraft emissions,
holocarbon refngerants and aeroso! propellants, nuclear weap-
ons detonations, nitrogen fertilizer usage, heavy lift launch vehicle

ns, etc B of the muttiple c for po \

reduction and the vanous government agencies concerned, the
research program represented here constitutes only a parnt of a
more comprehensive, longterm, interagency program that 1s
needed to provide definition data on the potential biological
impacts from sll sources Although such a longterm interagency
program has not yet been established, the NASA program
presented here lays very valuable groundwork for such an
interagency program, when and if it should be established

WT9-704894 199-45-01
Lyndon B Johnson Space Center, Houston, Tex
RADIATION EFFECTS AND PROTECTION
C. M Bames 713-483-3419

This research program s designed to investigate and
quantitate the effects of the exposure to the space radistion

n
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environment both natural and man-made, with the pnmary
objective of assuring the safety of man in fight Radiation
protection for personnel in space fught 1s dependent upon
{1) knowledge of the radiation environment (2) determination
of acceptable levels of exposure, and (3) providing the methods
and technology to assess the levels of exposure actually
expenenced This RTOP addresses these aress The basic effort
of the radiation effects research program must be the determina-
tion of the biological effects of those components or factors of
the space radigtion environment that are unique and for which
no pnor ground-based expenence 1s apphlicable There will be
emphasis therefore on investigating the response to high energy
heavy, multi~charged {HZE)} particles including the basic mecha-
msm of damage to living tissues This area presents potentially
the greatest hazard to long-duration manned spacefight and the
level of hazard must be adequately characterized before extended
activity at geosynchronous activities can occur In general, this
effort will consist of exposure of experimental arimals to vanous
rachation regimens stmulating space rachation exposure The effects
observed will be compared with existing knowledge of ammal
and human responses to radiation and extrapolated to provide
an estmation of human response to these potential radiation
situations

W79-70495
Jet Propulsion Lab, Calif Inst of Tech, Pasadena

199-51-04

ADVANCED TELEOPERATOR TECHNOLOGY DEVELOP-

MENT
A K Bepczy 213-354-4568
(506-19-35)

The objectives are to develop techmcal information about
Remotely Manned Systems (RMS) or teleoperators so that
Shuttle-based orbital missions requiring the use of such systems
can be planned and impiemented with the required rehability
performance. and economy Specific objectives are to identify
requirements develop conceptual designs and breadboards, and
determine the complementary roles of man and machine in the
operation of Remotely Manned Systems and teleoperators
including time delay requirements with emphasis on supervisory
control The approach 1s through experimental studses identifying
the scientific and operational mission requirements and developing
the resultant necessary RMS or teleoperator functions From
the impled capability requirements for man and machine the
necessary technology developments for teleoperator systems and
subsystems are denved Required developments are defined and
implemented expenmentally using breadboard set-ups The
expenmental studies will give insight into the functions to be
performed by man or machine or both for remote explorations
and operations Function allocations will be made between man
and machine for vanous communication time delay requirements
so that optimum system performance can be achieved and critical
technology/development requirements can be identified New
concepts of teleoperator systems and subsystems will be
developed and breadboarded when appropnate and related
feasibility studies will be conducted Man-machine system
performance evaluations will be conducted using also modem
psychophysiological methods Emphasis 1s given to the concept
of shuttle-based fiight expenments to gwve the work focus The
tasks are aimed at developing technology advancing teleoperators
toward semi-autonomous operations The major FY-79 objectives
are (1) development of force-reflecting hand controller, (2}
extension of voice command for display control {3} conducting
sensor-aided controi expenments for tracking and handiing
extended objects, and {4} introducing psychophysiologicai methods
for human performance evaluation in teleoperation

W79-70408
Jet Propulsion Lsb Calf Inst of Tech, Pasadena
ADVANCED TELEOPERATOR TECHNOLOGY DEVELOP-
MENT
A K Bejczy 713-354-4568

The objectives are to develop technical information about
Remotely Manned Systems {RMS) or teleoperators so that
Shuttle-based orbital missions requinng the use of such systems
can be planned and implemented with the required rehability,
peformance and economy Specific objectives are to identify

199-61-04

78

requirements develop conceptual designs and breadboards and
determine the complementary roles of man and machine in the
operation of Remotely Manned Systems and teleoperators
including time delay requirements with emphasis on supervisory
contro! The approach is through expernimental studies identifying
the scientific and operational mission requirements and developing
the resultant necessary RMS or teleoperator functions From the
impled capability requirements for man and machine the
necessary technology developments for teleoperator systems and
subsystems are derived Required developments are defined and
implemented expenmentally using breadboard set-ups The
expenmental studies wil! give insight into the functions to be
performed by man or machine or both for remote explorations
and operations Function allocations will be made between man
and machine for various communication time delay requirements
so that optimum system performance can be achieved and
cntical technology development requirements can be identified
New concepts of teleoperator systems and subsystems will be
developed and breadboarded when appropriate and related
feasibiity studies will be conducted Man-machine system
performance evaluations will be conducted using also modern
psychophysiological methods Emphasis is given to the concept
of shuttle-based flight expenments to give the work focus The
tasks are aimed at developing technology advancing teleoperators
toward semi-gutonomous operations The major FY 79 objectives
are (1) development of force-reflecting hand controller
(2) extension of voice command for display control {3) conducting
sensor-adided control experiments for tracking and handling
extended objects, and (4} introducing psychophysiological methods
for human performance evalaution teleoperation

W79-70497
Lyndon B Johnson Space Center, Houston Tex
MAN-MACHINE ENGINEERING REQUIREMENTS FOR
DATA FUNCTIONAL INTERFACES
J L Lewis 713-483-4966

The objectives are to move toward quantification of man-
machine engineerning data both on the ground and in flght, to
continue to pursue state-of-the-art technology and to advance
that technology for the purpose of creating more effective
man-machine interfaces for manned spacecraft and to improve
techmiques of man-machine engineenng design so that innovative
steps may be taken toward creating better crew interfaces in
future vehicles The approach is to implement a senes of continuing
tasks to identify and implement workable instrumentation
packages for acquinng quantitative man-machine engineenng data
n one-g simulated zero-g and actual zero-g. to continue efforts
currently defined that lead toward definitive design requirements
nputs to and data inputs from the Design Performance Lab
and to pursue feasibiity studies of promising new crew interface
stems

199-63-00

W78-70488
Ames Research Center Moffett Field Calhf
ADVANCED EXTRAVEHICULAR SYSTEMS
P D Qusttrone 415-965-5733

The objective of this RTOP 1s to advance the technology
base for advanced extravehicular systems required to support
fong-term manned space missions The advanced extravehicular
systems must provide for extended EVA capability This RTOP
program will emphasize improved hardware performance
increased hardware and system hfe and reduced EVA equipment
and payloads design manufacturing maintenance and operations
costs The technology areas associated with protection of an
EVA astronaut will be pursued under this RTOP This sncludes
development of efficient 8 psig suit components that provide
for greater mobility, development of advanced hquid cooled/vent
garments to provide 'mproved thermal comfort and control
development of regenerative portable life support subsystems to
ehminate and reduce the expendable requirements associated
with CO2 and thermal control, development of portable life support
components, and development of scratch-resistant coatings to
protect space suit helmet visors

199-71-00

W79-70499
Ames Research Center Moffett Field Calf
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ADVANCED UFE SUPPORT SYSTEMS
P D Quattrone 415-965-5733

The objective of this program is to advance the technology
base for regenerative life support systems required to support
fong-termed manned space missions The regenerative life support
processes must provide a more complete system closure (reduction
of expendables) The subsystem functions to be investigated and
developed include the following air revitalization atmospheric
supply and composition control water reclamation waste
management and advanced food technology Specific ife support
subsystem technofogy areas wili be investigated (feasibility and/or
development) and subsystem concept designs will be generated
This RTOP will be directed toward advancing the technology
and/or hardware development status for advanced Iife support
subsystems and will result in achieving a technology base
(research and hardware development) for subsystems that have
the charactenstics of low maintenance high reliability and long
life

W78-70500
Ames Research Center, Moffett Field, Catif
JOINT US/USSR BIOLOGICAL SATELLITE PROJECT
(COSMOS 80)
Kenneth A Souza 415-965-5735

The objectives are (1) to determine the gravitational force
preference of Drosophila melanogastera, (2) to determine the
effects of spaceflight on behavior and circadian rhythm of Wistar
rats, embryonic development of Japanese quaill and Wistar rats
and the development of high plants and (3) to measure the
radiation environment inside and outside the spacefight evaluate
shielding techniques, and to conduct radiobiological expenments
A varnety of biological specimens and radiation dosemeters will
be subjected to approximately three weeks of weightlessness
and cosmic radiation aboard 8 Soviet unmanned bilogical satellite
dunng the first quarter of 1980 (final selection of US experi-
ments 1s pendingl US expenments selected for flight will be
designed and developed by Pl’'s and NASA personnel while
implementation of the expenments will be the cooperative effort
of Soviet and U S personnel

OFFICE OF SPACE TRACKING
AND DATA SYSTEMS

Supporting Research and Technology

199-91-00

W79-705601

Goddard Space Flight Center, Greenbelt, Md
SOFTWARE AND DISTRIBUTED COMPUTING TECHNOL-
OGY FOR FLIGHT DYNAMICS PRORLEMS

F E McGarry 301-982-5048

(310-10-22 310-10-26)

The pnmary objective of this RTOP s to develop methodotl-
ogtes for system development for fiight dynamics computations
These methodologies are intended to significantly reduce the
costs of such computations and simultaneously improve the
reliability of the computationa! systems The costs associated
with fught dynamics computations encompass a wide range of
expendrtures from requirements analysis to software and/or
hardware system nstallation and maintenance for orbit/attitude
determination and control, and mussion analysis computations
Under this research project, all aspects of system development
will be investigated, including techniques and tools to analyze
requirements and system designs, methodologies and practices
of software engineenng the feasibility of distnbuted computing
concept using mimicomputers and microprocessors for software
development the validity of programmer workbench concept and
optimization of software/hardware configuration The approach
will be to establish a system development laboratory in which
the stated areas of systems development can be investigated
under suitable conditions This laboratory will support the research
effort in the areas of data management and data analysis,
high-level language compiler evaluation software development
tools, apphcability of miis and micros for fiight dynamics

310-10-23
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computations and multiprocessor stmutation From this research,
a set of methodologies will be generated to direct system
developers toward the reduction of overall system costs in the
fight dynamics area

W79-70802
Goddard Space Flight Center Greenbelt Md
INTELLIGENT TERMINAL SYSTEMS FOR FLIGHT DYNAM-
ICS IN THE 1980'S
Donald T Ketterer 301-982-5063

The goal of thuis RTOP is to determine the capabilittes of
intelhigent terminals and thesr effective application to the Flight
Dynamics functions The first year of the effort will be directed
towards studying the present day and new advances in terminal
technology. and examining their ability to meet the needs of
the analysis, operational and software development functions of
the Flight Dynamics system The second year of the effort wili
be to select and install an intelhgent termunal system for
hands-on testing of its capabiities The final year of the effort
will be to simulate selected functional operations in the Flight
Dynamics area to test and evaluate the intelligent terminal concept

310-10-26

W78-70603
Goddard Space Fhight Center Greenbeit Md
ATTITUDE-ORBIT ANALYSIS
W H Wooden, It 301-981-5666

The objectives of this RTOP are to increase the efficiency
and to decrease the resources needed to meet the requirements
for spacecraft missions by (1} the apphcation of new data types
and their onboard processing to attitude/orbit estimation in order
to mimimize the use of tracking and telemetry data for attitude
and orbit determination and controf, {2} the provision of generalized
and flexible computing systems utilizing on-board and small ground
computers to increase the speed of information flow to the user
and to reduce the demand upon the central computer facidity
and (3) the utiization of standardized sensor combinations
telemetry interfaces and computational algorithms suitable to meet
the demands of changing computer environments to effect a
reduction in the attitude and orbit determination software
development cost The approach involves the development of
computational software to permit the analysis and evaluation of
the coupled attitude-orbit-landmark registration process 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 reliable
algonthms suitable for mimicomputer and onboard implementa-
tion of autonomous attitude and orbit determination and control
will be continued Simutations of on-board processors with thesr
fixed point anthmetical computations will enable the evaluation
of developed algornthms to be done

310-10-2¢

W79-70504

Goddard Space Fiight Center, Greenbelt, Md
PRECISION TIME AND FREQUENCY SOURCES
Victor S Reinhardt 301-982-5946

(644-03-15)

The RTOP 1s to develop wmproved frequency and time
standards with a frequency stability of 10 to the minus 15 power
at 10,000s and with a2 frequency accuracy of 1 x 10 to the
minus 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
distribution systems for meeting cntical NASA applications such
as optica!l and microwave range and range rate tracking, very
fong baseline interferometry, and G-STON {n order to complete
Task A {Operational Hydrogen Maser Standards) n will be
necessary to finish instrumentation for Frequency Standard and
Test Facility, evaluate performance of NX and NR Hydrogen
Masers, construct NRX masers with hybnd cavity and teflon
film storage bulb Task B (Calibration Standards) involves
conducting an accuracy evaluation of Concertina Maser of Zero
Wall Shift Maser, and of Mercury ton Frequency Standard

310-10-42

W79-70608
Goddard Space Flight Center, Greenbelt, Md
ADVANCED LASER RANGING SYSTEMS DEVELOPMENT

310-10-43
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T S Johnson 301-982-5538
(506-18-26)

The objective 1s the development field test, evaluation and
intercompanson of advanced prototype laser ranging systems to
meet the requirements for economy, reliabiity and accuracy for
these systems in the operational laser tracking network The
development of low cost high reliability short pulse laser
transmitters for use in new low cost systems as well as retrofit
to existing systems will be emphasized The combination of this
laser type with low signal level detection, improved operating
techniques smaller aperture telescopes, and simpler range timing
subsystems will be tested evaluated and the results used to
produce systems offering high rehability and low operating costs
as well as high accuracy when deployed in the operational tracking
network

W79-705608 310-10-80
Jet Propulsion tab, Calif Inst of Tech Pasadena

RADIO METRIC ANALYSIS. DEMONSTRATION AND
INSTRUMENTATION DEVELOPMENT

D W Curkendall 213-354-4199

{310-10-61, 310-20-62)

It 1s the objective of this RTOP to develop the advanced
radio metric systems employed by the DSN for spacecraft
navigation and radio science Current navigation strategies rely
upon two-way Doppler when tracking spacecraft at high (greater
than 10 deg) geocentnc declination and upon two-way ranging
for low declination spacecraft The system s capable of
determiming the angular position of the spacecraft to approximately
25 to 1 0 microradians depending on the geocentric declination
It 1s a major goal of this RTOP to replace these systems with a
single unified technique capable of 05 microradian accuracy
independent of spacecraft dechination A second goal ts to provide
the advanced systems development necessary for supporting the
development of the Radio Science Subsystem The techmical
approach s to organize within this single RTOP (1) the anticipated
navigation and radio science requirements analys:s (2) the radio
metnc conceptual technique exploration, (3} the conceptual
techmique demonstration, {4) the instrumentation development
for data acquisition processing and calibration, and (5) the
end-to-end navigation system demonstrations The major
navigation thrust involves developing and demonstrating the Very
Long Baseline interferometry (VLBI) concepts as they apply to
spacecraft navigation With present, relatively narrowband
spacecraft signals, the scheme having the highest potential
accuracy s differential spacecraft-radio source VLBI, a techmique
for navigating the spacecraft relative to a quasar This scheme
which 1s most effective at high spacecraft declinations will be
demonstrated in 1979 dunng the Voyager encounter at Jupiter
with proposed modifications to the spacecraft

W79-70807 310-10-81
Jet Propulsion Lab, Calif Inst of Tech, Pasadena

VLBI DEVELOPMENT AND ANALYSIS

J L Fanselow 213-354-6323

(310-10-60 310-20-65 310-30-68)

DSN tracking system uncertainties limit spacecraft navigation
capabilty The current bmit s about 100 km at Mars and
1000 km at Satum A tenfold increase in required radio metnc
accuracy s anticipated for future outer planet missions Very
tong Baseline Interferometry (VLBI) has been identified as one
of the technologies to meet these anticipated requirements In
fact, a result of previous work in related RTOP s, a first generation
VLBI system i1s already being implemented in the DSN in support
of Voyager Particular emphasis for this first smplementation will
be on monitonng of the time and frequency systems of the
DSN However more demanding uses of VLBI are anticipated
for Galleo and possible future mission sets Consequently,
understanding the fundamental practical hmits of VLBI s
necessary The objective of this RTOP 1s to obtain an understanding
of the capabilities, and limitations of VLBI and, where practical
to reduce the effects of error sources in the application of this
technique To this end data reduction software 1s being developed
systems analysis and engineerning performed. and demonstration
VLBI data are being analyzed Analytical studies and simulations
of the troposphere contnbution are being made Since water

vapor in the atmosphere has been shown to be the primary
remaiming significant error source this RTOP s developing the
use of water vapor radiometers to measure the line-of-sight water
vapor Temporal vanations in the instrumental delays are also
known to be significant error sources in VLBl Measurement
and modeling of the antenna mechanical vanations measurement
and modeling of the delay in the antenna structure and calibration
of the RF electncal delay in the receving system are work units
designed to understand and reduce these nstrumental effects
Finally an understanding of the effects of the natural radio
sources themselves is required

W79-70508 310-10-62
Jet Propuision Lab Calif Inst of Tech Pasadena
FREQUENCY AND TIMING RESEARCH

R L Sydnor 213-354-2763

(310-10-60, 310-30-68)

In the mid-1960 s, the rubhdium oscillator was implemented
to replace the crystal osciflator standard and an improvement of
nearly two orders of magnitude in frequency stability was realized
This was one of the first enabiing technologies for precision
planetary navigation Today outer planet missions require a
frequency standard five orders of magnitude more stable than
the crysta! baseline system Currently second generation
hydrogen-masers are being impiemented to meet this requirement
in the future nawvigation and expenments in gravitational physics
will demand an additional stability improvement of three orders
of magmtude The goal of this RTOP is to conduct research
and engineening and to carry out technology demonstrations of
frequency and timing systems which meet the future requirements
for navigation and spacecraft radio science To meet the goal of
this RTOP four pnimary objectives are established The first
objective 1s to evaluate the next generation hydrogen maser
design The approach will be to conduct extensive tests and do
design and performance analysis on a Smithsonian Astrophysical
Observatory VLG-11 maser and 8 GSFC Advanced Systems
maser in order to recommend a direction for future development
The second objective 1s to develop a state-of-the-art monitor
system, unattended operations and remote control will be
emphasized Stable distribution of the frequency and time
information 1s as essential as the stability of the oscillator The
third objective 1s to provide the technology for distribution within
a station, within a complex, and throughout the network
Microwave fiber optics and bent pipe sateliite systems will be
nvestigated The final and most demanding objective 1s to conduct
research leading to a field worthy new generation frequency
and time standard which wili be two to three orders of
magnitude improved in stability Investigations will be closely
coordinated with GSFC, the National Bureau of Standards and
with the academic community

W79-705080 310-20-27
Goddard Space Flight Center Greenbelt, Md
NETWORK TIMING AND SYNCHRONIZATION TECHNOL-
OoGY
A R Ch 301-982-2502

The objectives of this research are to study and develop
techniques for time synchronization, to coordinate time determina-
tion methods and dissemination formats to meet NASA needs
and network requirements and to conduct theoretica! investiga-
tions and experimental tests for network apphcations The
approach 1s to develop a satellite time transfer system with
which to test a new operational concept of transfernng precise
time from the ground via a satellite to the users in another
sateliite or on the ground The time transfer technique selected
for this program will be that developed earlier under a jomnt
program between NASA and the Federal Aviation Administration
It 1s the two-way satellite tme transfer technique with which
the propagation path delay can be measured and removed so
that the signal recerved at the users station 1s on-time relative
to the ground station reference clock In operation the system
1s planned to include an automatic time transfer feature which
can be sctivated by command in a remote site

W79-70610 310-20-31
Goddard Space Fhight Center, Greenbeit, Md
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ANTENNA SYSTEMS DEVELOPMENT
Thomas Keating 301-982-4873

The first objective Is to develop a set of analytical programs
to permit cost effective analysis of a broad range of antenna
types based on frequency. size type of reflector (parabola
cassegrain, shaped solid mesh, etc) and use (space ground
telemetry autotrack etc) The approach i1s to minimize computer
costs while assuring apphicable accuracy Further, analysis of
near-field measurement data will permit field test data to be
directly usable for fair-field performance The second objective
i1s to develop a microprocessor that wil be a buidiing block n
the development of ‘unattended antenna systems for NASA's
umque requirements The microprocessor controller will provide
the pointing necessary for antenna and laser systems This
controller will replace unique analog equipment and custom-
designed logic circuitry which 1s presently used in the servo
tracking system There 1s sufficient simdarty between laser and
antenna control systems that will permit the development of
one controlier for both applications The provision of a microproces-
sor will also provide a ready mnterface to equipment being
developed under the GSTDN System Optimization RTOP
(812-310-20-47}

W79-70811
Goddard Space Flight Center Greenbelt, Md
NETWORK SYSTEMS TECHNOLOGY DEVELOPMENT
J J Schwartz 301-982-2313

The objective of this RTOP is to investigate the applicabihty
of new technology of the network systems Selected technology
will be investigated by means of feasibiity studies prototype
development and demonstration, and by cost and reliability impact
studies A major goal will be to carry out feasibiity studies on
technology applicable to a second generation Tracking and Data
Relay Satelite System (TDRSS) The initial approach will be to
investigate the effect of non-Gaussian channel charactenstics on
communications link performance and develop coding and signal
designs which can optimize link performance A second goal
will be to investigate wideband data matrix switches and
transmussion lines using fiber and integrated optics technology
The feasibiity of introducing this technology into the next
generation switching systems in the Space Tracking and Data
Newtwork (STDN) will be investigated

310-20-33

W79-70812 310-20-47
Goddard Space Flight Center, Greenbelt Md
GSTDN SYSTEM OPTIMIZATION
Hall Theiss 301-982-2526

Significant changes in the role of the ground network (GSTDN)
are anticipated in the post TDRSS era Support requirements
will be confined pnmanly to missions with geosynchronous and
highly elliptical orbits Such support usually consists of handling
relatively low (less than 50 Kb/s) data rates In addition to
radical changes in GSTDN support requirements, profound changes
have occurred and are occurning in the electronics industry The
appearance of low cost, highly reliable, modutar equipment makes
feasible 8 new approach to achieving effective and economic
site mamtenance and operation Full utilization of this new
technology 1s of extreme importance to T&DA in the hght of
ever increasing site manning costs Projected figures for the 1980
network indicate that these costs will exceed $1M per position
per year This RTOP will investigate two candidate areas with
the goal of achieving optimum efficiency and economy wn the
1982-90 time penod

W79-70613

Jet Propulsion Lab Calif Inst of Tech Pasadena

X-BAND UPLINK DEVELOPMENT

R M Dickinson 213-354-4273

{310-10-60, 310-30-68 310-30-69. 310-40-70)
The goal of this RTOP s to develop and demonstrate the

transmitter technologies required to meet future flight project

communication requirements The near term objective i1s to provide

the technology for rehiable high-power X-band transmissions A

400 KW X-band uplink 1s being developed to enable thuigh-power

emergency commanding to a deep space probe using X-band

and to allow Earth-based radar to more effectively complement

310-20-64
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spacecraft science and planetary ephemens computation for
navigation A dual S-X-band uphink also enables new gravitational
physics and relativity expenments, improves transmission media
caltbrations for solar physics and provides better spacecraft
navigation data An addttional objective 15 to enable new
transmitter frequency options to abate interference problems
associated with the increased spectrum utihzation at S-band A
specific objective 1s to develop demonstrate and transfer to
implementation a rehiable X-band uplink capability of at least
20 KW by 1981 A future objective 1s to provide a reliable
transmitter at X-band of at least 100 KW by 1985 and 400 KW
by 1990 The inihal approach 1s to redesign the high-speed RF
protective circurtry needed for reliable X-band transmitters Remote
testing and performance evaluation s being emphasized
Catastrophic events such as waveguide and body arcing are
being modeled to improve hardware specification development,
single point failures are being removed through hardware redesign
As new systems are developed, the planetary radar test bed
will be used to gain operational experience and to determine
equipment performance and rehabitity The actvities in this RTOP
are being coordinated with the spacecraft transponder develop-
ment to achieve a balanced cost-effective design

W79-70514
Jet Propulsion Lab Calf 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 capabiities of the DSN antennas as part of
optimizing the overall fiight-ground communications bnk for
planned NASA missions to the outer planets Commumcations
capability 1s measured by the antenna figure-of-ment usable
operational frequencies and enwironmental himits of operation
The technology developed provides communication options for
spacecraft planning in both the telemetry and radio metric data
Megabit data rates and higher frequencies require improved
reflector surfaces and antenna pointing techniques Missions with
low signal levels such as VLBI require accurate blind pointing
Increasing costs of construction accompanied by increased
requirements for functional performance requires development
of low cost construction technology and superior new approaches
to microwave design Advances in ground antenna performance
are developed by microwave, structural, mechanical and pointing
system technologies Emphasis in the microwave area 1s in multiple
frequency techniques at S-, X- and K-band and in effective
alternatives to the present reflex feeds Advanced analytical
techniques are used to extend the scope of structural design
optimization for development of antenna configurations with
improved performance and lower cost A 4 to 5 dB improvement
in antenna figure-of-merit 1s a goal to be achieved by a
succession of improvements n antenna and microwave elements
New surveillance systems with the capability of efficiently
monitoring large numbers of spacecraft are designed to reduce
requirements for addtional ground antennas Orbiting antennas
used in a bent pipe mode are considered as alternatives to
meet requirements that exceed ground-based antenna capability
and also to rehieve the dependence on existing facihities

310-20-65

W79-70618

Jet Propulsion Lab Calif inst of Tech, Pasadena
RADIO SYSTEMS DEVELOPMENT

W H Higa 213-354-4240

(310-10-61, 310-20-64 310-30-69)

The objective of this RTOP i1s to improve the spacecraft-to-
ground radio system elements of the communications hnk In
order to meet the future navigation and high data rate telecom-
munications requirements of the planetary exploration program
Future mussions to the outer planets will require sensitive and
stable higher frequency receivers and wideband radio communica-
tions for high rate video telemetry nawigation, and radio science
data They will require calibration and models of the propagation
medium and of the DSN ground radio parameters for efficient
link design The natural microwave environment due to the
atmosphere places a limit on the sensitivity obtainable by
Earth-based microwave receiver systems, therefore the environ-

310-20-68
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ment needs to be monitored so that accurate statistical models
of meteorological effects on communications are available for
mission design purposes A reflected-wave X-band maser structure
was developed to achieve 3 3 5 Ketvin notse temperature across
an instantaneous bandwidth from 8400-8500 MHz The system
1s being tested and optimized in the taboratory Tests to evaluate
performance with interfenng signals are planned Freld perform-
ance will be demonstrated following laboratory evaluation After
field testing thus design will be implemented at the 64-m stations
to enhance the Saturn encounter of Voyager Parametric
upconverters will be developed and demonstrated at S- and X-band
to provide maser-like noise temperatures with wide instantaneous
bandwidth (300-500 MHz) and large tuning ranges An additional
objective 1s to develop a compact system with multiple upconver-
ters and two masers in one cryogenic refrigerator

W79-70518 310-20-87
Jet Propulsion Lab, Calif Inst of Tech Pasadena
MULTIMEGABIT TELEMETRY DEVELOPMENT

J R Lesh 213-354-2766

(310-10-60 310-20-66 310-30-69 310-40-73)

The objective of this RTOP 1s to develop the technology
necessary for expanding the telemetry data reception and
processing capability of the DSN to the 30 Mbps region while
maintaining or enhancing other DSN system requirements such
as low rate telemetry and precision spacecraft radioc metnc
measurements To accomplish this objective a developmental
program was initiated which will lead to a8 feasibility model of a
telemetry demodulator-detector assembly capable of processing
telemetry signals in the region from 100 Kbps to 30 Mbps The
necessary test equipment and other support equipment required
for this development will also be developed or purchased
Simultaneous with this development a commercial off-the-shetf
telemetry modulator-demodulator covering approximately this data
rate range will be purchased and evaluated These two activities
will lead to a thorough understanding of the needs of the DSN
concerning multimegabit telemetry and the abilty of the
commercial sector to satisfy these needs This knowledge will
enable an intelhgent make or buy decision with regards to further
development If a buy decision 1s reached, a contract will be let
for the development of a prototype demodulator-detector system
which can operate within the context of the DSN Otherwise
the inhouse development will continue through a prototype mode!
Additionally a systems design will be iitiated for the develop-
ment of a complete multimegabit telemetry reception system
Also, the technology created by this high rate development will
be applied to the low rate telemetry problem to guide the
development of a umiversal telemetry system which will replace
the existing aging equipment The technology developed in the
RTOP has direct application to the VOIR mussion and to the
Orbiting Deep Space Relay Station and will remove the data
rate himitations on all future fiight projects

W79-708617 310-30-88
Jet Propuision Lab Calf Inst of Tech. Pasadena

STATION AND NETWORK MONITOR AND CONTROL
TECHNOLOGY DEVELOPMENT

C F Foster 213-354-5070

(310-10-61 310-20-64 310-40-73)

The goal of this RTOP s to develop and demonstrate
techniques for unattended tracking station operations The
objective 1s to develop the technology leading to a factor of
two improvement in productivity, the ratlo of end-user station
hours to operations and operations support manyears The
approach s to conduct demonstrations and to collect data which
are analyzed to determine how unattended station operations
can increase network productivity and decrease network life-cycle
costs The near term objective 1s to develop DSS 13 into a
tracking station capable of conducting all of the 26 meter network
function n a remote-controlled unattended configuration
Information obtained from the development itself and from
subsequent use of the station will form a data base to be used
in RTOP 310-40-73 to predict lfe-cycle costs of automation
and to study the feasibility of impl 1ting an automated network
A number of demonstrations will be conducted to study the
applicability of unattended operations to the vanous types of

activities supported by the DSN In particular during the DSS
12 downtime for S-X conversion DSS 13 will be used i an
unattended mode to supplement flight project tracking and to
accumulate data about the rehability and capabiity of unattended
spacecraft tracking Because substantial progress has already been
made In the automation of command and telemetry processing,
the near term emphasis 1s on the RF and electro-mechanical
subsystems

W79-708618 310-30-69
Jet Propulsion Lab Calf Inst of Tech, Pasadena

RFI SYSTEMS TECHNOLOGY

B K Levitt 213-354-3848

(310-20-64 310-40-72)

The goal of thus RTOP 1s to develop the technology to alieviate
the Radio Frequency Interference (RFI) problem confronting the
DSN A twwofold approach 1s being pursued to accomplish this
goal An extremely sensitive wideband digital RF survedllance
station 1s being developed to monitor the RF environment at
the Goldstone DSN complex Secondly several promising
techniques for desensitizing the DSN to RFI, including cryogenic
maser filters auxiiary antenna RFl cancellation and suppressed
carner and spread spectrum modulation will be studied for future
implementation The RF survedlance station being developed will
intially contain a 20 MHz 65 000 line spectrum analyzer based
on digital Fast Founer Transform (FFT) techniques The entire
system will be composed of an 18 dBI 25 degree beamwidth
circular horn antenna a 150 Kelvin 300 MHz2 S-band receiver,
a FFT spectrum analyzer and a MODCOMP digital computer
for controlling system operations and reducing observed data to
a manageable and user-oriented format The RF monitorning system
will be housed in a trasler and will undergo six months of
testing at Goldstone to demonstrate its operational capability
This wiil allow the data reduction algonthms to be adapted to
the charactenstics of the observed RF environment at the DSN
complex These charactenstics are not adequately known at this
time One objective of this test phase is the establishment of a
data base of observed RF! signatures including spectral
charactenstics recewve level duration direction frequency of
occurrence and source identity Although initial observations will
be made at the Goldstone Operational Support Radar (GOSR)
hillsite, the portable nature of the RFI trailer will allow measure-
ments to be taken beside individual stations, or even at overseas
DSN complexes, if the need anses In the next development
phase during FY-79 and FY-80 the RFI surveilfance system will
be upgraded to provide an 80 MHz 260,000 line capability at
S- and X-band

W79-70819 310-30-70
Jet Proputsion Lab, Calif Inst of Tech, Pasadena

NETWORK SIGNAL PROCESSING CONCEPTS

R R Green 213-354-3015

(310-10-64, 310-40-72)

The goal of the RTOP s to provide a focus for the Advanced
Systems work 1n signal processing The four phases through
which signals pass as they flow through DSN systems will be
considered First 1s the real-time data acquisition phase which
1s followed by a data communication phase The communication
Iink delivers the information to the equipment which mechanizes
the data processing or signal analysis phase The final phase s
to integrate the information into 8 data base or provide for its
archival storage As resources become availlable over the life of
this RTOP, techmiques will be developed in each of these phases
which have wide applicabiity to DSN systems Where possible
the work will be demonstrated in Advanced Systems prototype
hardware This year s work s being concentrated in reconstructing
the planetary radar system real-ttme data acquisiion equipment
This will be done in such a way that the equipment can be
transferred to operations for maintenance and operation under
an in-place transfer agreement Aging equipment will be replaced
Considerable publication of the data acquisition techniques
developed for the radar test bed will take place Results obtained
in coding theory will be applied in two areas Since the signal
handiing abiity of the network 1s degraded by interfenng signals
coding techmques are being developed to mimmize the tmpact
of those signals For example, spread-spectrum communication
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systems are relatively immune to narrow-band interference and
the converse 1s also true By properly understanding the
charactenstics of interfering signals, 2 spectrum shape which
mimmizes the data path sensitivity to that signa!l can be designed
Work will also be done in developing signal processing techniques
for handling the megabit per second downliink telemetry stream
expected for the missions of the 1980 s In future years, research
will be conducted into distnbuted multi-processor architecture,
large scale integrated circut techniques, computer-aided design
systems and digital computer applications

W79-70620
Goddard Space Flight Center, Greenbelt, Md
EVOLUTION OF OPERATIONS SUPPORY COMPUTING
SYSTEMS
R L tLarsen 301-982-2777

RTOP 310-40-26 consists of two tasks which support the
evolution of Operations Support Computing (OSC} systems into
the 1980's OSC systems provide orbit computations for
spaceflight missions and the STON The first task 1s a systems
study of the orbit determination and computation function as it
relates to the end-to-end of data from nts capture onboard a
spacecraft to its delivery to an investigator This task i1s 1n concert
with the NASA End-10-End Data Systems (NEEDS) study The
second task 1s the completion of a study on the performance of
intercomputer communication systems for local computer
networks This year, simulation modeis which have developed
by the University of Maryland under this RTOP will be used to
evaluate communication alternatives for the future OSC system

310-40-26

W78-70821
Goddard Space Flight Center, Greenbelt, Md
AUTOMATIC DATA HANDLING
J C Rodgers 301-982-4189

Support requirements demanded by NASA's future space
programs specifically include a higher level of automation for
Goddard Space Flight Center {G SFC) faciliies resulting in increased
data and information exchanges between the various GSFC
facilities This RTOP shall study methods of handiing data and
information and shall result in the design and development of
improved methods of communications and interactions between
the operational M&DOD computer systems The Integrated
Telecommunications Distnbution System being designed and
proven under this RTOP, will interconnect existing M&DOD
computer systems and will provide resource shanng of data
sets, programs, and penpherals, permit any computer on the
telecommunications network to communicate with any other
computer on the network, and provide a standard telecommunica-
tions method Improved process entry systems usable by multiple
computer systems are also to be studied

310-40-36

W79-70622

Goddard Space Fhght Center, Greenbelt, Md
NATURAL HUMAN-TO-MACHINE INTERFACE
R desJardins 301-982-4878

(310-40-40)

The objective of this RTOP s to develop one or two
prototype natural human-to-machine interfaces for space payload
and ground systems control Natural in this context means
English-language-like The intention 1s to apply recent advances
in low-cost computer systems hardware and artificial intelligence
software techniques to restncted operational language interpreta-
tion and display problems A two-pronged approach 1s proposed
On the information side of the problem, knowledge engineenng
techmques will be employed to represent operationa! scenanos
In an approprigte representation to be selected (e g production
systems) The scenanos will be coupled to the human wvia
restncted-context natural language interpreters, and to the
machine via an interactive command language {the GSFC Systems
Test and Operation Language, STOL) On the physical side of
the problem, a speech understanding and synthesis approach
will be taken in parallel with a traditional text-onented approach,
in the expectation that the text-onented approach (with a high
probabiity of success} will complement and support the
voice-onented approach (with only a medium probability of
success)

310-40-37
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W79-70623
Goddard Space Flight Center Greenbelt, Md
IMAGE PROCESSING FACILITY PERFORMANCE EVALUA-
TION METHODS
B Peavey 301-982-4995

This RTOP supports the development of system performance
evaluation methods for the Image Processing Facility Implementa-
tion feasibility of system performance measurement methods (e g
modulation transfer function) on the previously developed Image
Display and Recording System (IDARS) is studied in terms of
software and hardware resource requirements In addition
adoption of the existing precision microdensitometer to making
very accurate film recordings 1s investigated and implemented

310-40-39

W79-70824
Goddard Space Flight Center Greenbelt, Md
POCCNET. PAYLOAD OPERATIONS CONTROL CENTER
COMPUTATIONAL SYSTEM OF THE 19808
R desJardins 301-982-4878

The goal of this RTOP 1s to develop a control center
computational system organization (hardware/ software) for GSFC
for the 1980s, chnstened Poccnet (Payload Operations Control
Center Network) embodying the following features (1) robust,
fail-soft hardware/software design, (2) high wisibiity of systems
implementation status and operational state, (3} virtualization of
computational system functions (subsystem functional independ-
ence), {4) flexibiity and ease of reconfiguration (5) simplified
mntegration and test of applications systems, (6) reduced
development time and cost (7) special attention to human
interfaces and to software engineenng and (8) common Software
Modules and supporting services for the Multimission Modular
Spacecraft (MMS) and other standard envelopes of requirements
The effort 1s divided into four elements spread over five years
{1975-79) (1) dentify probable computational requirements on
GSFC POCCs in the 1980s (2} wdentfy apptlicable advanced
technologies and develop specifications, (3) identify applicable
software engineertng methodologies and (4) design Poccnet
subsystems 1n both the systems and applications areas

310-40-40

W79-70825
Goddard Space Flight Center, Greenbelt, Md
IMPACT OF SPACECRAFT TIMING SYSTEMS ON DATA
PROCESSING
G A Smith 301-982-5470

Timing accuracy requirements for satellite expenment data
have increased significantly over the past decade Methods of
improving or maintaining time accuracy at lower cost and higher
etficiency have become essential The total timing for each
spacecraft from onboard time reference and electronics to ground
time venfication or time tagging, correction, and correlation will
be studied to dentify himitations, areas where ymprovement Is
possible, and tradeoffs within the total system where savings In
processing time or costs can occur Because of similanties in
spacecraft systems, a study of a few classes of timing accuracy
designs and processes will be sufficient to identify most sigmificant
improvement possibiities Cost savings by reduction of program-
ming effort computer time usage, and analyst’'s effort and
improvement in the accuracy of a timing system will resuft
One system of particular interest 1s the Space Shuttle (SS)
Currently this pnmary transport vehicle for spaceborne expen-
ments in the 1980’s i1s designed to provide GMT resolution and
accuracy in the milisecond range Evaluation of SS user
requirements and recommendations for optimum time accuracy
procedures 1s a goal of this study The study 15 to be divided
into seven tasks, each onented toward a specific area for
improvement Presentations will be given and reports wntten
for each task A final report will be assembled summanzng the
results of the study

310-40-42

W79-70628
Goddard Space Flight Center Greenbelt Md
MICROWAVE IMAGE DATA PROCESSING TECHNIQUES
AND SYSTEM DEVELOPMENT
B Peavey 301-982-4995

This RTOP supports the development, evaluation, and
implementation of digital techmiques for genenc processing of

310-40-43
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microwave (active} image data In addition n performs an
assessment of a given set of processing and analysis algornthms,
and type of system architecture with respect to potential thruput
and performance accuracy of synthetic aperture radar (SAR) data
Microwave imaging instruments such as those to be flown on
Seasat and Spacelab produce signals that are ‘time and phase
histonies of scanned areas on the ground or water Images of
these areas are constructed by properly synthesizing or correlating
these signal histories with respect to platform position and
direction of reflected beam pulses or echoes at given instants
of ume Digital methods to synthesize such image data have
already been formulated The objective of this RTOP 1s to evaluate
these methods by implementing them on an aiready existing
system such as the Master Data Processor {MDP) and determine
the feasibiity of achieving a ground resolution of 30 meters or
better Also to be investigated 1s the extent to which such methods
or techniques can be standardized or made applicable to various
microwave imaging systems in terms of program control data
format platform and signal parameters and performance accuracy

W79-70827 310-40-72
Jet Propulsion Lab, Calif Inst of Tech Pasadena

NETWORK CONTROL AND DATA PROCESSING DEVELOP-
MENT

R C Tausworthe 213-354-2773

(310-30-69, 310-40-70)

The objective of this RTOP is to develop the techniques
necessary for the efficient and cost-effective application of
computational resources to the jobs of the DSN Software design
methods devised in this RTOP will improve management control
of systems development by facilitatung the top-down hierarchi-
cal expansion from functional requirements through detailed
software design and implementation tasks The DSN Advanced
Systems segment of the DSN Programming System work utilizes
pathfinder projects to develop and tune a Software Methodol-
ogy appropnate to DSN needs This methodoiogy in turn
contrnbutes to standard practices, standard languages etc, for
DSN Implementation to improve the overall productivity of the
DSN and the service to end user flight projects In the past
years this RTOP has included the work unit RFI Identification
Processing Research This work unit was transferred to RTOP
69. RFlI Systems Technology Development which consohdates
all RFI work units into one RTOP

W79-70628 310-40-73
Jet Propulsion Lab, Calf Inst of Tech Pasadena

NETWORK PRODUCTIVITY RESEARCH

J R itesh 213-354-2766

(310-30-68 310-20-65)

The objective of this RTOP s to increase the effectiveness
of DSN use of NASA resources for tracking and data acquisition
support of fight projects and other end-users The steadily nsing
cost of providing fight project support s rapidly consuming the
resources available to meet needed new flight project support
requirements The remedy s either to secure more funding or
to increase network productivity and cost-effectiveness network
productivity 1s the ratio of end-user station hours to0 operations
and operations support work-years, network cost-effectiveness
1s defined as end-user station hours per dollar of DSN funding
The approach used in this RTOP to achieve the latter of the
two alternatives will be to develop the tools necessary to perform
meaningful Iife-cycle cost analyses or similar cost-benefit analyses
so that the full smpact of new technology, or altermnate approaches
of providing DSN service can be evaluated pnor to the expendrture
of large amounts of implementation funds Specifically, this RTOP
will construct analytic models for the fundamental components
of life-cycle costs, and will formulate models of the mamntenance
and operation of DSN subsystems Also, this RTOP will provide
the analyses of the cost-effectiveness and productivity of the
unattended operations demonstration conducted under RTOP
310-30-68 Two work units formerdy in this RTOP have been
moved to other RTOPs The Bent Pipe Feasibility and Assessment
Study (310-40-73-03-00) for future years has been integrated
into RTOP 310-20-67 and Mark IV DSN Pianning (310-40-73-04-
00) has been moved to RTOP 310-10-60
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' RTOP Summary

SUBJECT INDEX

FISCAL YEAR 1979

Qumt Cesn Short-Haul Expsnmentst Engine

738-01-02 W78-70183
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506 17 39 W79-70184
Typical Subject Index Listing ACOUSTICS
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Space Shuttle Development Support
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AERODYNAMIC DRAG
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Planetary Mission Support Systema 506.10-23 W79 70088
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. ARSORPTION CROSS SECTION ADSORPTION Figs Oy "0 Hou! Cruse Aurcrah Aorodynamics and
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Calibration Spectra 506-265 27 W79-70242 A mODYNAMIC NOISE
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Research Computational Aerodynamics 505-08-23 W79 70041
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196-41-67 W79-70443 Aurforl and Wing Dev nt Advanced Turboprop-intenor Noise
Lsboratory Supporting Studies (Astronomy) 505' 06 ;1 ing Developme W79.70042 511.57-03 W78 70126
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AEROELASTICITY SUBJECT INDEX
Flight Dynamics M T Ady d Space S [o] of New L S for O
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505-09~5]3A A n w75-7308h2 506-16-41 w79 70177 sgwcv A R - T Studies
General Aviauon Asrcraft Aerodynamics and Flight Dur. se F 198 30-01 W79 70472
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Physics Dy and A y of Plar Y Energy Efficient Engine Technology On-Board Data Processors Paralie! Processing
Atmospheres 716-01-02 W79-70158 Technology
154-10-60 W78-70353  o4m CARGO 506 20-26 W79 70208
Theoretcs! Planetary Astronomy Fire Systams and Full Scale Test (FIREMEN} NASA End-to-End Data Systems Modular Data
196-41-85 W78-70454 610-66-07 W79 70119 Systems
S henc A  Ch y snd Physccal State  ASA FLOW 520-73-05 W79-70266
198 10-05 W79-70459 Shuttle Entry Air Data System (SEADS) Shuttle On-Board SAR Processing Expenment
Giobal Atmosphenc Sampling Program (GASP) 750-04-02 W79-70291 ODsfinition
198 10-06 w79-70462 AIR mo:a o R 750-03 31 W79-70289
o s y for Aerosols P ution A h Atiitude-Orbrt Anatyss
188 20-01 wrs70a85 5080322 @ nd Palluton R , W7970020 3101026 W79-70503
Stratosphenc Resasarch 505.03.23 fon and Pollution Researc W79.70021 impsct of S Timing Sy on Data
198-30-02 W78 70473 Gas Turbine Engine Pollution Reduction Technology Processing 70525
Ecology/ Emvironmental Effects 50503 25 wrs.70022 | 210-40-42 w9
199-43-01 W78-70493 A G 1 P 1 h AIRCRAFT ACCIDENT INVESTIGATION
CE ENGINEERING -05- g Digrtal Operatons
“.?-.r::Spaeo Systems Technology 50:) o Cruise E Red: W75-70037 506-07-18 W79 70055
624-72-03 W78-70268 511 55-02 W79.70122 K dge of A P
AEROSPACE ENVIRONMENTS of C n Aircrsh Accidents  506-08-19 W79 70066
A d Manufacturing and Lubrcation  734-01-23 W79-70162 Safety Technology - Op P and
Processes Upper R ch - Field M Su: i
506-16-22 WwW79-70174 188-10-01 W79-70456 505-08-21 w79-70007
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SUBJECT INDEX
AIRCRAFT ACCIDENTS SCR - A 7 Technology
A Safety Tech gy - Op F and 517 53-43 W78-70154
Survivability Highty M g Asrcraft T gy
505-08-21 W79-70067 723-01-03 W79-70159
Arrcraft Propuision System Safety T AIRCRAFT ENQINES
505-08 22 W79-70068 50?—3?2;' &D R
Aviation Ssfety Technology - W79-70033
505-08-23 W79-70089 V/STOL Proputsion Research Technology
Genaral Avigtion - Single Pdot IFR Systems 50?'05'32 o System C W78-70034
505 09 53 W78-70082
Human Factors m Aviation Sefety 50.5105 52 p . W79-70036
51:'.) -:71 1 . . W78-20143 505-05-62 W78-70037
of G n Aircrsft Accxs r A d Turbane Eng (MATE)
734 01 23 W79-70162  510-53-02 W79.70115
AINCRAFY BRAKES Si Cruise E Red:
Aircraft Landing Sy Efficiency $11-55-02 W78 70122
505 08 33 W78-70075 Vanabie Cycle Engine Components
AIRCRAFT COMPARTMENTS 511-56-02 W79-70123
Firemen - Fire Resistant Matenals AIRCRAFY EQUIPMENT
510 58-01 W79-70317 gvou:ona&im Tachnology
Fire S Full Scale Test (FIREMEN 605-08-2 W79-70069
51&55_‘6?’“ and ° { y)wg_mng Long-Haul Ay Transportation System and Concept
Advanced Turboprop-intenor Norse Stuches
511 57-03 w79.70126  79140-13 W79-70107
AIRCRAFT CONFIGURATIONS VIOL Systems Stuches
Analytical Flurd Dynamics 791-40-21 W79-70108
505-06 11 W73-70038 Future Miiitary Avistion System Studses
Wing/Body Aerodynamics 7914023 o W78-70109
505 08-53 W79-70048 System Studies Aethods for the
Advanced Transport Awrcraft Technology Validation of Degris! Flight Control Systems
516-50-23 w79-70145  513-50-11 o W79-70133
AIRCRAFT CONSTRUCTION MATERIALS of n Asrcraft
Matenals for Advanced Turbine Engmes (MATE) 734-01 23 W78-70162
§10-53-02 W79-70115 AIRCRAFT FUEL SYSTEMS
Firemen - Fire Resistant Materals grated Control end V/STOL
510-56-01 wr9.70117  505-07 W79-70058
AIRCRAFT CONTROL Arrcraft Propuision System Safety Technology
A P ! Design Method: 505-08 22 W79-70068
505-02-33 W78-70011 AIRCRAFT FUELS
Integrated Control ft and V/STOL Aircraft Proputsion System Safety Technology
505-07-31 W79-70058  505-08 22 W79-70068
Integrated Control  Generc Avistion Safsty Technology - Applied Fluid Mechanics
505-07-33 w79-70059 5050825 W79-70070
G Aerodh Per Technolog Advanced Transport Aircraft Technology
505-10-11 W79.70083  516-50-23 W79-70145
G I A Awcratt Asrody s and Fhght Awcratt Energy Efficent Project (ACEE) Assistance snd
Dynamics Testing
505-10-13 W78-70084 5’: 53 02” T W79-70146
Hy Asrcraft Aeroch (5 Dynai nergy Efficent Transport
§05-11 33 " ) o l%s-m';:; §16-53-03 W79-70147
Energy Efficient Transport AINCRAFT GUIDANCE j
516-53-03 W78-70147 Helicopter and Op 0
Y § Arrcraft T v 5135411 W79-70138
723-01-03 W79-70159 o -
AIRCRAFT DESIGN AIRCRAFT HAZARDS
A | Design Aviation Metsorology Research
505-02 33 w78.70011  505-08-13 W79 70062
High T A tmoal S Knowledge of Atmosphenc Processes
505-02-53 w78 70014  505-08-19 W79 70066
Analytical Flurd Dynamics Aircraft Proputsion System Safety Technology
605-06 11 W79-70038 505-08-22 W79-70068
Aurfoil Analysis and Design Avistion Ssfety Technology
505-06 33 w79 70043  505-08 23 W79-70069
Aerody Test and § AIRCRAFT INDUSTRY
505-06-41 W79-70044 ! y and | A and Testing
Transonic Test Techmaques and 505-11-41 g . - Tw79-7oos7
505 06-43 W79-70045 gency » and Testing
Wing/ Body Aerodynamics 506-11.42 W79-70098
505-06 53 W78-70048 I gency and Ind i A and Testing
Knowledge of High Alttude Atmosphenc Processes 505-11-43 W79 70099
505 08 14 W79 70083 AIRCRALT INSTRUMENTS
General A A Y Perf Tech
505-10-11 w79 70083 512-52-03 W78-70132
General Aviation Awcraft Aerodynamics and Fight AIRCRAFT LANDING
Dynamics in-Fiight Cat and Wind Shear Detection
505 10-13 W78 70084 505-08 11 W79-70061
High  Performance  Aircraft  Aurh Py . Oo [ and
integration Survivabiity hd
502 man Nozde A W78 70092 505-08 21 W79-70067
505 11 22 ) W78-70003 o'~ Landng ey T 075
Combat Vehicle and Missile Aerodyna nd Fl 8 -
Oynams T ne M rcs and Fight o IRCRAFT MAINTENANCE
505 11-23 W78-70094 Aircraft Operstional Support
H Awrcraft Aerody snd Fhight Dynamics 505-11 64 w79-70102
605 113 W79-70096 AIRCRAFT NOISE
b and Ind I A and Testing Loads A and S I Dy
505 11-41 W79-70097 §06-02 23 W79-70009
| g and 1 A and Testing Propulsion Notse Research
505-11-43 W79-70099 505-03 13 wW79-70018
Short Haul Air Transport Conceptua! Design Studses Human Response to Nowae
791-40-11 W79-70108 505-09 13 W79-70076
Geners! Aviation Systsm Studses Asrcraft Intenor Norse Reduction
791f0—53_‘ T N . W78-70114 505-09 23 W78-70077
N i R R ft Asrody Perf Dynamics and
511 57—01‘ B - W79-70124 Handling Qusies
512-52.01 wre.goizy 5051021 I o 10087
Lamunar Flow Control Fught Resaarch g
514-55-04 w79.70142  Assessment Studies
Short-Medim Range Ad d Transport Awcraft 514-50-01 W79-70138
Techi QPLT Expenments
616-50-01 W79-70144 616-58-02 W79-70160
Quiet Prop: uft dog Quiwmt Short-Hau! Resesrch Awcratt (QSRA)
518-58-01 W79-70149 769-02-01 W79-70188

AIRCRAFT TIRES
AIRCRAFTY PERFORMANCE

Loads A and S ) O

505-02-23 W79-70009
A d Proputt System C

505-05-52 W74 70036
Asrcraft Handing Quatiies

506-06-64 W79-70052

) A A Perf: T
505-10-11 W79-70083
Aaroel and A

505-10-23 w79 70088
Medium and tong-Haul Crutse Aircraft Aerodynamics snd

Fhight Dynamics

505-11-13 W79-70091
Tih Rotor Research Asrcraft

744-01-01 W79-70164

AIRCRAFT SAFETY

Fire Resistant Matenals

506-01-31 W79-70004

A and S | Dy

5056-02-23 W78-70009
Low Speed Propelier Technology

505-04-72 W78-70030
in-Fhght Cat end Wind Shear Detection

506-08-11 W79-70061

505-08-13 W78 70062
K dedge of the A A M

Techniques

505-08-18 W79-70065
Aviation Safety Te - O Prob and

Survivabesty

§05-08-21 W78-70067

Aircraft Propulsion System Safety Technology

505-08-22 W79-70088
Awvistion Safsty Technology

505-08-23 W79-70069
Aviation Sefsty Technology - Applied Fluid Mechanics

505-08-25 W79-70070
Aircrsft Fire Safety snd Testing

505 08-27 W78 70071
Aviaton Safety Technology - Wind Shear Technology

505-08-28 W79 70072

Safety T Applied Laser Ti

505 08-29 W78-70073
Awcratt Systems Operatonal Safety and Efficiency

improvement

505-08-31 W79-70074
Aurcraft Landing S Efficiency imp

506-08 33 W79-70075
Aurcraft intenor Noise Reductron

506-09-23 W79-70077
Flight Management

506-09-33 W79-70079
Firemen - Fire Resistant Matenals

5§10-56-01 W79 70117

Firemen - Fire Modeling and Scaling Methods

510-56-05 W78 70118
512-52-01 W79-70131
512-52-03 W78-70132
CTOL Systems Tech Studies
5§13 50-13 W79 70134
A . " T,
Assessment Studres
514-50-01 W79-70138
Waks Vortex Allevistion Anstys:s
514-52-03 W78-70139
Human Factors in Avistion Safety
515-51-11 W79 70143
AIRCRAFT STABILITY
! Arcraft Aerody and Fhght
Dynsmics
506 10-13 W79-70084
AIRCRAFT STRUCTURES
Fire Reuistant Matenals
506-01-31 W79-70004
o, ' ¢ and A
506-01 33 W?8-70006
Advanced Arrcreft Structures
605-02-13 W79-70007
oads A i and S i D
606-02-23 W79-70009
A | S | Dasgn M
506-02-33 W78-70011
High Temp A il St
606-02-83 W78-70014
Y Axcraft St
505-02-54 W79-70015
Ind f A and Testing
505-11-43 W78-70099
Energy Efficient Transport
516-53-03 W79-70147
SCR-Msatenais snd Structures
517-63-13 W79-70152
SCR M and St Fight R, h
517-53-14 W78-70153
o T
734-01-13 W79.70161
AIRCRAFT TIRES
Awucraft Systems Operatwnal Safety and Efficency
Improvement
506-08-31 W79-70074
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AIRCRAFT WAKES

SUBJECT INDEX

Arrcraft Landing Sy Efficiency ) ALTITUDE TESTS ARTIFICIAL BATELLITES
505-08 33 W79 70075 N i Nozzls A Y Partxcie snd Particle Freld Interactions
AIRCRAFY WAKES 506 11.22 W79 70093 170-36 55 w79 70382
Wake Vortex M Fhght Expr AMINO ACIDS ASTEROIDS
514 52 04 W79 70140 Bioinstrumentation Planetary Geologic Studies
AIRFOILS 192 55-85 W79 70429 151 01 80 W78 70331
Asrtorl and Wing Development Ongin and Composition of Meteortes
§05-06-31 W79-70042 “-;-o.lu" ;“'Z"w'.‘.‘"' h and Ads Iy 152 03-80 W798-70336
Ayrfor! Anglys:s and Design - Planstary Dynamics
505-06 33 W78-70043 Azil:l‘!:i W78 70220 153 05-80 w79-70341
G | A Y Per T Py s e intrgred Festures of Planets Satelltes and Asterods
§05-10-11 W79-70083 Tec! 4 153 07-60 W79-70344
General Avistion Arcraft Aerodynamics and Flight 650 60~= :1'9 W79 70328 Remote Sensing
Dynamics 153 07 80 W79-70346
505-10-13 W79 70084 ANALOGS A d E C
Rotorcratt Asroch Parf Oy and Planetary Surface Processes 153 09 70 W79 70349
Handling Quelrties 151 01 20 W79 70329 Pisnetary E Organic Ch 4
505-10-21 W79-70087 ANGLE OF ATTACK 192 55 86 W78 70431
AIRFRAME MATERIALS T Test Tech and Instr Comets and Asteroids
Boh of Ady [« n Arcraft A 505 06 43 W79 70045 196 41-76 W79 70449
734-01-23 W79-70162 Asrodynamic Theory/Expenmental Integration Ground Based Opuca! Planetary Astronomy
AIRFRAMES 505 06 51 W79 70047 196 41-80 W79 70451
Rehability and Durabiity Flight Dynamics ASTROMETRY
505-02-43 W79 70013 505 08 61 W78 70050 Sesrch for Extrasolar Planets
Hypr P R 198 41-68 W79 70444
§05-05-43 W78 70035 ‘"&‘_“B:,ﬂ,':,“;‘““ s A Radar ASTRONAUTS
Advanced Propulsion System Concep (SAR) Image Processor g Medical Selection Crizena
505 05 52 W7970036  gog 20.25 w1e 70207 199 03-00 W79 70480
Turbulent Drag and Nose Reduction ANGULAR RESOLUTION ASTRONOMICAL CATALOGS
505 06-23 W79 70041 Radio Astronomy
Gsmma Rsy Astronomy
Q! Controt and V/STOL 188-48 §7 W79.70411 188-41 55 W79 70406
505 07 1 W78 70058 Rado and Radar Planetary Studies
Integrated Control Genenc ARMALS 196 41 51 W79 70440
605 07-33 W79-70059 Space Biology ASTRONOMICAL COORDINATES
High Performance Aircraft Asframe Propulsion 199-41-00 W79 70492 Data Analysis  Planetary Cartography
Integration ANOMALUIES 151-04 80 W79 70334
505-11 21 W79-70092 Cosmochamistry ASTRONOMICAL OBSERVATORIES
Firamen - Fire Res:stant Matenals 163-01-80 W79 70337 A d M Study Ach d X Ray A hy
510-56 01 W78-70117 ANTENNA ARRAYS Facility
SCR M and S Flight R h Muttrt M db Rad! 188 78 60 W79 70422
517-53 14 W79-70153 506-18-33 W79 70191 Ground Besed Infrared Astronomy
Propuision  System/Airframe  Integration Technology ANTENMA DESIGN 196 41 72 W79 70446
517 53 62 W79 70155 Large Multiple Beam Antenna Design Studies Ground Based Large Intrared Telescope Support
SCR P S / Airframe 650 60-17 W79 70325 196-41-75 W79 70448
517-53 63 wW798-70156 ANTENNAS Ground-Based Optical Planetary Astronomy
High Temperature Space Structures Multifunction Microwaves 196-41 80 W79-70453
506 17 43 W79 70185 506 18.36 W70 70193 ASTRONOMICAL PHOTOGRAPHY
AIRQLOW C Catallite A Py Studres A Image Analy
lonuzation snd Rste Processes m  Planetary 643-10-02 W79 70313 188-41-53 W79 70400
Atmospheres <. N Analy G y Platfo AST SICAL PHOTOMETRY
154-75 70 W79 70386  g50 20.18 W79 70320 ! A Image Analy
AIRPOATS VLBI Developmaent and Analysis 188 41-53 W79-70400
Aircraft Landing S Effx y | 210-10-61 W79 70507 Search tor Extrasolsr Planets
505-08 33 W79-70075 A Systems Davel 196-41-68 W79 70444
Terminal Configured Vehicle Program 310-20-31 w79-70510 ASTRONOMICAL SPECTROSCOPY
513-52-13 W79-70135 A s Devel UV and Optical Astronomy
AIRSHIPS 310-20-85 w79 70514  188-41 51 W79-70389
Hybnd Rotor/Airship Flight Controls and Aerody RFl S T Ground-Based Optical Astronomy
Performance 310-30-69 wrg 70518 19841 7 W78 70445
505 10-51 W79 70089 ANTIMONIDES ASTRONOMICAL TELESCOPES
Aurb Exp Platt Ultrasensitve Detectors IR Sensors UV and Optical Astronomy
791-40-38 W79-70111  506-18-13 w79.70187  188-41.51 W79 70397
ALABAMA APOLLO LUNAR SURFACE EXPERIMENTS PACKAGE | garound Based Infiared Astronomy W78 70439
< A < an nar rvatons -
C Y Studes 61 78 W79 70450 Ground-Based Infrared Astronomy
643-10-02 W79-70312 o oLLD PROJECT 196-41 72 W79 70446
ALGEBRA Profight Detection of Disesse Ground-Bssed Optical Planetary Astronomy
Applied Mathematics 199-11-00 W79.70484 196-41-80 W78 70451
505-15-33 W79 70104 APOLLO 18 PUGNT ASTRONOMY
ALGORITHMS Ach Experiment C u D For 18 S
Computationsl Asrodynsmics 163-09 70 v W79 70349 506-18-11 w79 70186
505-06 13 W79 70039 X ray F €K ysis of Comets Search for Extresolar Planets
Aircraft Handiing Quaiies 154-80-57 W78.70374 198-41 68 W78 70444
505-06-64 W78 70052 APOLLO 16 FUGNT Ground-Based Opticsl Astronomy
Integrated Controls Fiight Ressarch Adh Exp 196-41.71 W78 70445
§05-07 34 W79 70060 153 08 70 i W79-70349 Ground Based Optical Planetary Astronomy
In-Fhght Cat snd Wind Shear Detsction X-ray F B Analysss o Comets 196-4180 s a W18 70451
505-08 11 W78 70061 154-90-57 W79.70374 Frwirv it tudhes "'W78 70453
Clasr Air Turbulence Stucies with Pessve Microwave APPROACH 198-41-
Radsometers Termmsi Configured Vehicie Program Theoratical Planstary Astronomy
£05.08.15 W79.70064  513-52 13 w79 70135 196-41.85 W79 70454
ASTROPHYSICS
P N, : a Rotsry Wing VTOL Operating Systsms Expenments
snd v 51354 13 W79 70137 UV and Optical Astronomy
505-15 31 W79 70103 ARC MEATING 188-41-51 W79-70398
Digtal Fly-By Wire Faght Expenment ™S ™M 4s and S Euat Theorstical Astrophysics
512-61-04 W78-70130 gog r8.41 Y W79 70177  188-41.85 W79 70404
of Ady G m Awrcraft A ARRAYS Radio Astronomy
734-01 23 W79-70162 # D Asray D 188-41 55 W79-70406
A {xngs for \ S S 506-18-15 W79 70188 Partcle Astrophysics and Shuttle Expenment Definttion
506-19 25 W79-70188 High-Denstty Circunt Technology - Computer Asded 188-48-56 W78 70408
R ./ Mach vl d S Design snd Testing Particie Astrophysics
506-18 35 W79-70202 506 20-69 W79.70218 188-48-56 W79-70409
Laser M yne Spec Ady ] Particie Astrophysics
750-03-03 W79-70276 506 25-29 W79 70243 188-48-56 W79-70410
Advanced Video Systems 18841765 W79.70407 Samma Ray Astronomy
850-60-10 W18-70324  \ampiciaL inTELLIGENCE 188-48 87 wi8-70412
Microwsve Image Data Process:ng Technwques and R /Mach Artdcal High Energy Astrophys:cal Cosmology
System Concents 0 188-46-62 W79-70416
310-4043 W78-70526  5o815.30 W79-70201 vy Y Scwence R
ALKALINE BATTERIES ®” /Mach 188-48-51 W78-70417
Elect 4 Storsg 506-19-35 " W79.70202 Gamma Ray Observatory (GRO)
506-23-22 W79-70230 Adh A Needs Ansly 188 78-60 W79-70420
ALLWEATHER LANDING STSTEMS 790-40-15 W79-70258 Advanced Mission Study - Adh X-Ray
Arcrsft Landing S E Natural Human-to-Mechine Interface Facality
505-08-33 W79-70075 310-40-37 W79-70622 188-78-60 W79 70422
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[ SUBJECT INDEX AUTOMATIC PILOTS
Ground Based Optical Astronomy ATMOSPHERIC EFFECTS Physics Oynamics and  Aeronomy of Planetary
196-41 71 W79 70445 Orteting Standards Study Atmospheres.
ATMOSPHERES 850-20-20 w78-70323 154 10-60 W78 70353
High Resolution  Lasers Efectro-Optical  Sensor Upper A henc R h Freld M ATMOSPHERIC TURBULENCE
Technotogy 198 10-00 W79 70455 A ™M logy R
506 18-23 w78 70189 ‘sgﬂggo; R h  Th b %;’0730‘7 505-08 13 W78 70062
ATMOSPHERIC BOUNDARY LAYER - 0 Knowledge of High ARiude Atmospherx Processes
K ge of phenc P ATMOSPHERIC ENTRY _ 505-08 14 W79 70063
505 08 19 W79 70066 TPS and Sy Knowledge of henc P
506-16-41 W79-70177 d
ATMOSPHERIC CHEMISTRY Planetary Probe A " 505 08 19 W78 70066
Pisnetary Magnetism ’g Avizuon Sefsty Technology
506 26 21 W78-70251
153 04-81 R _ W79 70340 Planetary Mission Support 505-08-23 W79 70069
Upper - Faid 506-26 23 W79 70252 General Avistion Awrcraft Aerodynamics and Flight
198 10-00 W79 70455 Absal Pressure  Motecul and Atormic  Beam Dynamics
Upper Freld M C T q for Mass S, 505-10-13 W79 70084
198 10 01 W79 70456 154-80-51 W79 70369 Mybnd Rotor/Airship Fiight Comtrols and Aerodynamic
Global Atmosphenc Samphing Program (GASP) ] Pump Develk tor Noble Gas Performance
198 10-06 W78 70462 and Hydrogen Pumping on Atmoasphenc Entry Probes on 505 10-51 W78 70089
Upper pl R h - L y Studies Outer Planet Missions ATOMIC CLOCKS
198 20-00 W79 70464 154 90-54 W78-70372 Precision Time and Frequency Sources
} Ch y for A ) Resesrch i Support of Atmosphere Structure 310-10-42 W79 70504
198 20-01 W79 70465  Expenments for Planetary Probes ATOMIC COLUSIONS
Upoer A A L 154 90-60 w79 70375 e o L v and Th .
J Measarements v ATMOSPHERIC IONIZATION Solar P
Expenmentsl Studwes in A Energy D:
198 20-01 W78 70466 pe v 170 38-53 W79 70392
154-70-10 W79-70361
| Calibration Spectra ATMOSPHERIC MODELS AToMIC PHYBICS
198 20-03 W78 70468 Knowled. A P 7:bonmry and Theoretical Solar Physics ;
Upper oh - Th | Studies 505-08 19 W79-70066 170-38 53 W79-70393
198 30-00 W79 70470 Hybnd Rotor/Airship Flight Controls and Asrodynsmic ATOMIC SPECTRA
Upper N h - Th Studies Performance Atomic and Molecular Properties
198 30-01 W7870472  505.10-51 w79 70089  154-50-10 W79 70358
Stratosphenc Research Laser H: dyne Sy for ATN.IC STRUCTURE . -
198 30-02 W79 70473 750 03-03 W79-70276 for A Space Sy
Upper h N 3D M Compostion and Structure of Planetary Atmospheres $06-16-23 W78 70175
198 30-02 W79 70474 154 10-10 W79 70352 ATOMS
Upper (UARS) Defi Oy of Planstary h Atomic and Moleculsr Properties
Phase Study 154-20-10 W79-70354 154-50-10 W79-70358
Radiative Transfer n Planetary Atmospheres S and Py hemstry of Planetary and
198 30-04 W78 70477 g wid A Y
SPMERIC CIR n 154-40-10 W78-70357 Cometary Molecules
ATMOSPHE CULATION Theorsticat Studies  Planetary Atmospheres 154-75 51 W79 70364
Physics Dynamics and Aeronomy of Planetary 154 50-70 W79 70359 ATS S
Atmospheres A Theory and Anaty
154 10 60 W79 70353 Y Y ATS 6 Sotar Cell Radiation Damage Expenment and 2
b of P A ‘5f 60“9 Devel W79 70360 Compulation of Solar Array Testing and Fhight Performance
v ¥
154 2050 W79 70355  154.90.70 w79 70376 Lot
506 23 16 W79 70229
Theoretica) Stuches - Pianetary Atmospheres UV and Optical Astronomy
ATTITUDE (INCLINATION)
154 50-70 W79 70359 188 41-51 W79 70397 Shuttle  On-Board SAR  Processs nment
Stratospheric  Asrosol Chemustry and Physical State Planetary A snd  Supporting  Labx Y Definion "
198-10.05 W78 70459 Research 750-03 31 W79 70289
Stratosphenic Research 196-41-67 . . WIS 703 ONTROL
198-30-02 w79-70473 Upper Field f \nd A 1
Upper A 30 M 198.16-00 AR Tt via i W78 0097
198 30-02 W79 70474 Global Atmosphenc Sampling Program {(GASP) -
ATMOSPHERIC COMPOSITION 198 10-06 W79-70462 __ P’”‘“’"L,, Pomting and  Control Advanced
Ach Ek and N | S [ Ch vy for A i / Y
506 15 23 W79-70169 198 20-01 w78 70455 908-1913 W79 70195
High Raesolution Lasers Electro Optical Sensor Upper Atmosphere Research . Laboratory D‘::cmo:'!’ommg and Control Technology {PPACT)
Technology Measurements 508 ?m; 96
506-18 23 W79 70189 g8 20-01 W79-70466 -19-1 W78-701
Composition snd Structure of Ptanetary Atmospheres Upper A R, h Th Studies long Ufe A d P Sy for P y
154-10-10 W79-70352 198-30-00 W79 70470 Spacecraft
Radiative Teanster in Planstary Atmospheres s R h 508 21-25 W79.-70219
154-40-10 W79-70357 . 98‘_';("‘_’;‘;"‘" esearc W79-70472 Auxihary lon Thruster System Technology
A y Theory and Analy Uoper A o 3D Model 506-22-12 W79.70222
154-60-10 W79-70360 vy AUGMENTATION
Devetop of M Tochmiques for Gas ang  198-30-02 W79 70474 MENTATIO and Aug Sy . .
Cloud Particle Composition in High Pressure S enc | Data | and M 505-04-32 W79-70026
154-90-53 W78-70371 Anstysss Studies AUTOMATA THEORY
Atmosphenc Expeniment Development 188 30-02 W78-70475 R /Machine | o Anifcal Intelhgence
154-90-70 W79-70376  ATMOSPHERIC PHYSICS Concepts
P, y € Bok C b K ge of h F 508-19-30 W79-70201
192-55-66 W78-70430 505-08-19 W79 70066 R /Mach o A
Pianetary Astronomy snd  Supporting  Laborstory Upper e h - Fiokd N 508 19 35 W78-70202
Research 188-10-01 W79-70456 A d A Needs Analy
196-41-67 W79-70443 Uoper A henc R h - Lab y Studres 790-40-15 W79-70258
Th 1 Planetary ¥ o464 AUTOMATIC CONTROL
196-41-85 W79-70454 '93 20-00 " o w,79 ? Pro Control T ay
Upper R - Fraid M pper s ) Y 505-05-14 W78 70032
188-10-00 W78-70455 198 20-01. W79-70466 General Avistion - Single Prot IFR Systerns
S R h Freid M Program ) o - 506-08 53 W79.70082
198 10-08 W79-70481 Upper - Studies Precsion  Pomnting and  Control Advanced
Global Atmosphenc Sampling Program {GASP) 198 30-00 W79 70470 g, i/ E s
198 10-08 W79-70462 Upper Atmosphere R h - T Studies 508-19-13 W79 70195
Upper - Lab y Studies 198-30-01 W79-70472 Planetsry Power Systems R & T
1988-20-00 W78-70464 Upper A h - 3D (ling 506-23 §5 W79 70237
Hgh M of D 198-30-02 W79 70474 Station and Network Monitor and Controi Technology
Trace Gases ATMOSPHERIC PRESSURE Deveiopment
198-20-03 W79-70469 Submullimetsr-Wave Laser Research 310-30-68 W78-70517
Mol P of S ohenc C 606-25-36 W79-70248 AUTOMATIC FUGHT CONTROL
188 30-01 W79-70471  aneoee RADIATION Control R and V/STOL
St Research HaNIC - 3D Modet 505-07-31 W79-70058
198 30-02 W78-70473  ,g¢'30.0 W79.70474 am T Studres S Methods for the
Upper R - 30 M -] 98-30-02 Valdation of Digrtal Flight Control Systems
ATMOSPHERIC REFRACTION
198-30-02 W79-70474 513 50-11 W78 70133
Ach o < < Propuition Notwss Resesrch and Ady q Opersting S
189 73-00 o w79-70499  B05-03-13 WIS-TO018 ¢ gnments "o S
ATMOSPHERIC CONDUCTIVITY ATMOSPHERIC SCATTERING §13-54 11 W79-70136
Upper h R h - Fetd M ¥ Norse Rotary Wing VIOL O 9 Sy Expe!
188-10-01 w79 70456  505-03-13 W79-70018  513.54 13 W79 70137
Upper A .p R h L Y Th ) Py y A Y AUTOMATIC MILOTS
Messurements 196-41-85 W79-70454 grated Control R h sand V/STOL
188-20-01 W78-70466 ATMOSPNERIC TEMPERATURE 505-07 31 W79 70058
Upper b ™ Studwes Knowledge of High de Atmosphenc P 1A Ach
198-30-01 W78-70472 505-08-14 W79-70063 512-52-03 W79-70132
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AUTOMOBILES

AUTOMOBILES
rs

A &

W78-70303

778 33-05

W79 70399
AUXILIARY PROPULSION
Auxiliary lon Thruster System Technology
506-22-12
Auxthary Electnc Propulsion Systems
506-22 18 W78 70223
Fight Tast of an lon Auxdwry Propulsion System
{(IAPS)

W79-70222

750-06-01 w78 70297
AVIONICS

Cockpit  Aviorics Automnsted R/C and V/STOL

Avionics

505-07-21 W79-70056
Cockpnt Avionics  Generc

505-07-23 W79-70057
Integrated Control and V/STOL

505-07-31 W79-70058
integrated Control Generic

505-07 33 W79-70059

General Aviation - Single Pilot IFR Systerns

505 09-53 W78-70082
Integrated Electncsl/Elsctronic Controt Systems Study
791-40-47 W78-70113
512 52 01 W79-70131
512 52 03 w79-70132
System Technology Studies for the
Validstion of Digitst Flight Control Systems
$13-50-11 W78 70133
CTOL Systems Tech Studies
513-50-13 W79-70134
Terminal Configured Vehicte Program
513-52 13 W78-70135
Rotary Wing VTOL Op $ E
513-54-13 W79-70137
Ady Data ¢ g Softy S Systemn Tools
and Technology
506-20-13 W78-70203
AXIAL FLOW TURBINES
Fan Compressor and Turbhine Research
505-04-22 W79-70025
AZIMUTH
On Board Data P ] ynth Apn Radsr
(SAR) Image Processor
508 20-25 W78-70207
B
8 STARS
Theoretical Astrophysics
188-41-55 W79-70404
8-1 AIRCRAFT
Flight Loads and Aeroelasticity
505-02 24 W78.70010
BACKSCATTRRING
High Resolution Lasers Electro-Optical  Sensor
Tec!
506-18-23 W79-70189
BALUSTIC RANGES
R, h m Supp of . Py
Expenments for Planetary Probes
154-90-60 W79-70375
BALLOOM FLIGHT
Parucle Astrophysics
188-46-56 W79-70409
Gamma-Ray Astronomy
188-46-57 W79-70413
S R h Field M Program
198-10-08 W79-70461

BALLOON SOUNDING
Airborne Platform Support for Stratosphenc Sempling
ram

198-10-10 W79-70483
BALLOON-BOANE INSTRUMENTS

Space Calbration of Solar Cells

750-03-20 W79 70283
Infrared and Radsio Astronomy

188-41-55 W79-70405
Gamma-Ray Astronomy

188-48-57 W79-70413
Upper Atmosphers Research  Frold M

188-10-01 W78-70458

d F Studes
6850-20-17 W79-70318
Systems Network Anslyms (Large Orbrung Plattorms)
850-20-18 w78 70322
Ground-Based Otesrvations
170-38-52 W78 70381
SASE FLOW
Plume Charactenzaton and Lsser Heated Propulsion
506-21-49 wW78-70221
BASE HEATING
Plume Characterzation snd Laser-Heated Propulsion
506-21-49 W79 70221
SAYS (STRUCTURAL UNITS)

Fire Systems and Full Scale Test (FIREMEN)
510-56-07 W79 70119
SIAM SWITCHING
Large Multipie Beam Antenna Design Studies

850-60-17 W79-70325
SEAM WAVEGUIDES

506 20-42 it W78 70210
SEAMS (RADIATION)

Large Multiple Beam Antenns Design Studies

850-80-17 W79-70325
BEARINGS
Power Transfer Ressarch
505-04-42 W75-70027
511-58-02 w78-70128
Tribological Expenments n Zero Gravity
750-03-27 W78-70286
BIOCHEMISTRY
Planetary P h and Ady d C
506-21-45 W79-70220
Chemucal Evolution
192 55-81 W79 70425
Brologe h Aspects of E
192-55-88 W78-70435
BIONSTRUMENTATION
Bomstrumentation
192 55-45 W79-70423
Boinstrumentation
192 55 €5 W79-70429
SIOLOGICAL EFFECTS
Brological Ad to E
192-55-684 W79-70428
9 nd Bioch ! Aspects of £
182-55 69 W78-70436
199-23-00 W78-70489
Space B
199-41-00 W79-70492
Ecology/Environmental Effects
199-43-01 W78-70493
d Effects and P,
199-45-01 W79 70494
BIOLOGICAL EVOLUTION
Planetsry Organc Ch y
192 55-68 W78-70431
Ongin and Evolution of Life
182-55-67 W798-70432
Ongin and Evolution of Life
182 55-67 W79-70433
BIOMEDICAL DATA
PP ']
199-21-00 W79-70488
SIOSPHERE
Ecology / Ervironmentsi Effects
199-43-01 W79-70493
SIOTECHNOLOGY
A d T 1oav Devel
199-51-04 W79-70495
BLADE TIPS
505-04-62 wW78-70029
BLOOD
Blood Afterations
199-09-00 W79-70483
SLOOO PLASMA
Blood Ahtsrations
189-09-00 W79-70483
SLOOD YOLUME
8lood Alterations
199-09-00 W79-70483

S00Y-WING AND TAIL CONFIGURATIONS
Aaroch Theory/ \

Vertcal Profiles of Ozone snd Total Chionne in the Upper 505-08-51 W79-70047
Stratosphere S00Y WAING CONFIQURATIONS
1951002 WIS e P W79.70124
Uppar A h R h - | Studies -
198-30-01 W79-70472 BOEING 737 AIRCRAFT
. s Awrcraft Fire Safety and Testing
Airborne Expeniment Pistforms 508-08-27 W79-70071
791-40-38 W79-70111 s‘gr;:g’tm and Full Scale Test lnREMEr:')n 0118
Particle Astrophysics and Shuttte Expenment Defi T Configured Vehucle Program sTou
188-48-56 W79-70408  gy3.52.13 w79.70135
BANDPASS FILTERS SOLOMETERS
infrared Astronomy infrared and Redio A
188-41-55 W79.70407  188-41.55 W75.70405
BANDWIDTH BOMBER AIRCRAFT
< \pp! S Stuches N Nozzie A
643-10-02 W79-70313 $05-11-22 W79-70093

SUBJECT INDEX

Combst Vehicle and Masde Asrodynamics and Flight
Dynamics
505-11-23
BONE MINERAL CONTENT
Bone/Muscle Altsrstions
199-07-00
BOOMS (EQUIPMENT)
Advanced Spece Structures
508 17-13
SOOSTER ROCKEY ENGINES
Ecology/ Environmental Effects
199-43-01
BOUNDARY LAYER CONTROL
Laminar Flow Control Technology
514 55-03
Lammar Flow Control Fiight Research
514.55-04 W78-70142
Ancraft Energy Efficrent Project (ACEE) Assistance and
Tesung
516-53-01
SOUNDARY LAYER FLOW
Computational Aerodynamics
5065-08-13
Turbulent Drag and Noise Reduction
506-08-23
SOW WAVES
Space Piasms Physics - Particles and Particle/Freid
interactions
170-36-55
BREADBOARD MOOELS
Precision Pointing and Control Technology {(PPACT)
Devslopment
506 19-15

W79 70094
W78 70482
W78-70178
W79-70493

W78 70141

W78 70148

W78 70039
W78 70041

W79-70380

W79 70198

Navigation for L 46
506 18-25 W79 70198
Adaptive Dats Handiing Digits! Dats System
506-20-1% W79-70204
High Capacity Data Storage and Display Fiber Optics
Dats Links
508 20-55 W78-70213
High Capacity Data Storage and Display - Archival Data
Storage Technology
506 20-59
Multr KW Low Cost Earth Orbrtsl Systems

W79 70214

506 23 59 W79 70238
Apphed M and A Cryopenc

Technology for Spacefight

508 25-25 W79 70240
NASA End to-End Dsta Systems Modular Date

Systems

520-73-05 W79 70266
Ad Technig for the M of ton

Composion and Driht

154 90-55 W79 70373
Bionstrumentaton

192 55-65 W79 70429
A Ted Toch Devel

199-51-04 W79-70486

BROADBAND
506 18-33 W79 70191

30/20 GHz Wideband System Progect Defintion
650-20-16 W78 70317
Wideband 30/20 GHz Systems Technology
650-60-18 W79 70326
Widebsnd 30/20 GHz Systems Technology

650-60-18 W79 70327
X ray Astronomy
188-48-59 W79-70414
Radio Systems Development
310-20-86 W78 70518
SROADCASTING
T Ci and Support Studies
643-10-01 W78-70310
BUFFETING

Loads Asrosiastucity snd Structurs! Dynamics

506-02-23 W78 70009
Modium and Long Haul Cruse Aircraft Asrodynamics and
Fight Oynemics
506-11-13 W79-70091
SURNERS
Basic Combustion and Pollution Research
505-03-23 wW78-70021
C-138 AIRCRAFTY
Energy Efficcent Transport Fhght Research
518 53-04 W78-70148
CALCULUS
Appled  Math dvanced  Cryogenc
Technology for Spacefiight
506-25 25 W79 70240
CAUBRATING
Space Calibration of Solar Cells
750-03-20 W79-70283
in-Orbit  Cslibrstion of MESA Low-G Accelsromater
750-03-29 W798-70287
Orbiung Standsrds Study
850-20-20 W79-70323
Absoluts Pressure Molecular and Atomx Beam
Calibration Tech for Mass S
154-90-51 W78-70369
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SUBJECT INDEX

Particle A Facinty and Opx
of 8 Cahbrstion Feciiity for Magnetosphenc and
Solar-terrestrat Expenments

170-36 57 W79 70385
] of Exp and for Solar

Physics Research

170-38 51 W78-70388
Upper A - Fueld M

198 10-01 W78 70456

CALORIMETERS

JPL P log O

153 09 70 W79.70348

CANARD CONFIGURATIONS
High Performance Awrcraft  Asrframe-Proputsion
Integration
505 11 21
Highty M g Asrcraft
723-01 03
CANS
Thermal Canister Expenment
750-03 07
CAPILLARY WAVES
Spacelab I Superfind Hellum Expenment
750-03 13
CARBON
Studies of the Distinbution of Elements and Mineral
Phases Among Matsontes

W78-70092

W79 70159

W79 70278

W79 70280

152 03 60 W79 70335
Chemical Evolution

192 55 61 W79 70424
Chemcal Evolution

192 65 61 W79 704256

CARBON COMPOUNDS

Chemicat Evolution

192-55 61 W79 70424
Chemical Evolution

192 55 61 W79-70425

CARBON DIOXIDE
Aviation Ssfety Technology--Applied Laser Technology

505-08 29 W79 70073
JPL Planstology
151 01 70 W79-70330
199-71 00 W79 70498
CARBON DIOXIDE LASERS
Tunable Molecular Lasers
506-25 43 W79-70248
CARBON FIBERS
Fire Resistant Matenals
505-01 31 W78 70004
Beh Ach C n Awrcraft Accic
734-01 23 W79-70162
D A Vehicle S
778-33 05 W29 70303
CARBON MONOXIDE
Laser | Spr for S iab
750-03 03 W79-70276
UV and Opticst Astronomy
188-41 51 W79 70398
CARDIOVASCULAR SYSTEM
I tar D d
199-01-00 W79 70479
CARGO AIRCRAPT
Rotorcraft System Stuches
791-40-31 W79 70110
Ady d Transport Aircraft Tech gy
516 50-23 W79 70145
CATALYSIS

Surtace Phrysics and Computationsl Chemistry

506-16 11 W79 70172
CATALYSTS
Cosl Utsiization Systems
778-42 05 W79 70305
CATARACTS
Catarsct Surgical Tool Dx pport for Kresge
Eye insttute
199 00-00 W79-70478
CATHOOES
El Energy C Storag
506-23-22 W79 70230
CDC 7000 COMPUTER
M, 1 and N Anaty
505-15 31 W79 70103
CELESTIAL BODIES
Lsboratory and Theorsticsl Solar Physkcs
170-38 53 W79-70393
CELESTIAL MECNANICS
Solar Probe ™ - Adv d  Techmcs)
Development
170-78-60 W79 70395
Relatvity and Celestia! Mechanics
188-41 54 W78 70402
CELLS (BtOLOGY)
Brological o E £
192-55-64 W79-70428
and Evolution of Life
192-55 87 W79-70432
Blood Alterstions
199-09-00 W78-70483
Space Buology
199-41-00 W79 70492
CENTRAL PROCESSING UNITS
and and Testing
505-11-41 W79-70097

CLOUDS

CENTRIFUGAL FORCE CHIPS (ELECTRONICS)
Card: star Dy Hi Sensor Tech gy P Long- Ufe
199-01-00 W79 70479 LS! Microcarcurts
CERAMICS 506-18-45 W79 70194
Ady ¢ P - Hot Section Adh - Dy i Swgnal
505-01-12 W79 70001 snd Dsts Processing Electromcs Sohd State Detectors
Fan C and Turbme 188 78.51 W78-70418
505-04.22 W79.70025  cqomime
CHANNEL FLOW Vertical Profiles of Ozone and Tota! Chionne o the Upper
JPL Ptanetology Stratosphere
151-01-70 W79 70330 1g5.10.02 W79 70457
CHANNELS (DATA TRANSMISSION) Sustospherc Th Oata Interp and Misson
310-20-33 w19.70511  Anatvsa Studies
188-30-02 W79-70475
CHARGE CARRIERS
Math nd A i« CHLORINE COMPOUNDS
Applied a Cryogen: Deavel h < D
Technology for Spacefiight ® New Instru for
506-25-25 w79.70240  Of Trace m the
CHARGE COUPLED DEVICES 188-10-06 W79-70460
. Py Ariay D High Resol Ietrarad M of
ay p
506-18-15 W79-70188 Trace Gases
Highly Relisbie Sensor Technology Predictable Long- Life 198-20-03 W79-70469
LS| Microcircuits CMLORINE OXIDES
506-18-45 W78-70194 Moleculsr Prop: of S h ¥
A Navigs! for \ S 198-30-01 W79.70471
506-198-25 W78 70198  CHROMOSPMERE
On Bosrd Data P 9 Synthetc A Radar Development of Solsr Spaceisb Expenment and
{SAR) Image Processor Hardware
$06-20-25 W79-70207 170-38 51 W79 70387
Sold Stats  Dewice gy A d ¢ AN RIEYTHMS
Components nt R ) Py
Componer W8 70208 oo™ US/USSR Biological Seteflite Project (COSMOS
Earth Based Lunar Obsarvstions ¥ R
196-41-78 W79-70450 189-91 00 W78-70500

CHARGED PARTICLES
Spacecraft Charging snd High Voltage Plasma Effects

506-23-42 W79 70234
Laborstory Stmulation
153-06-70 W79 70342

Magnetosphenc Physics - Partcle and Partcie/Field
Interaction

170-36-55 W79 70378
R Effects and P
199-45-01 W75-70494
CHEMICAL BONDS
Planstary P and A C
506 21-45 W78 70220
CHEMICAL COMPOSITION
Ongin and Composition of Meteorites
162-03-80 W79-70336
C and of Pt y Atmosph
154-10-10 W79 70352
X ray Fi El | Ansiysis of Comets
154-80-57 W79-70374
Ground Based Infrared Astronomy
196-41-72 W79 70446
Stratosphenc Asrosol Chermustry and Physical State
198 10-05 W79 70459
CHEMICAL EVOLUTION
Bioinstrumentaton
192-55-45 W79-70423
Chemcal Evolution
192-55-61 W78 70424
Chemical Evolutson
192-55-81 W79-70425
Planetary E Ovganic Ch Y
192-55-86 W79-70431
Ongin and Evolution of Ufe
192-55-67 W79-70432
CHEMICAL PROPERTIES
Clouds Particulates and ices
164-30-10 W79-70358
Absot Pressure ™ and Atomxc  Beam
Calib Techniques for Mass Spx
154-90-51 W79-70369
Ground-Based Optical Astronomy
196-41-71 W79-70445
CHEMICAL PROPULSION
Ach h of P hnolog
506-21-12 W78-70217
Planetary P and A d C
506-21-45 W79.70220
Electric Proputsion for Auxihisry Control of Large Space
Systems
790-40-12 W79-70256
Low-Thrust Ch | P ' for Earth
Orbiting Missions
790-40-22 W79 70259
CHEMICAL REACTIONS
M for A q o
506-16-23 W79 70175
Hetaroge ch y for A !
198-20-01 W79-70465
CMEMILUMINESCE NCE
I S for M of Trace Gas
C n the
188-10-04 W79-70458
CHEMISORPTION
Fatigue Damage i Stests and Composites
505-01-21 W?78-70002
Surface Physics and & Ch
508-18-11 W79-70172

CIRCUIT DIAGRAMS
Power Msnsgement snd Low Cost Power Systems
5086-23 52 W798-70236
CIRCUIT REUABILITY
High-Density Cucut Technology - Computer Aided
Design and Testng

506-20-69 w78 70216
CIRCUITS

High Density Cicun Technology Electromc Devices

508-20-60 W78-70215

High-Density Circurt Technology - Computer Awded
Desgn and Testing

506-20-89 W78-70216
Adh d Technological D ) Segnal
and Data Processing Electronics Solid State Detectors
188-78-51 W79-70418
CIVIL AVIATION
Fhight Management
506-09-33 W78-70079
Short Haul Asr Transport Conceptusi Design Studhes
781-40-11 W78-70106

Long-Haul Ar Transportation System and Concept
Studies

791-40-13 W79-70107
Rotorcraft System Studies
791-40-31 W78-70110
A 1 Technology | and Benefi
791-40-43 W79-70112
CLEAR AIR TURBULENCE
In-Flight Cat and Wind Shear Detection
506-08-11 W79-70081
Cear Arr Turbulence Studies with Passive Microwave
Radsometers
505-08 15 W75-70064
Aviation Ssfety Technology- Applied Laser Technology
605-08-29 W79-70073
CUMATE
Magnetosphenc Physics - Particie and Particle/Feld
Interaction
170-36-55 W79-70378
Upper A here R -30M 9
198-30-02 WT79-70474
Upper h (UARS) O«
Phase Study
188-30-04 W79-70477
CUNICAL MEDICINE
Qimicsl Uses of Space snd Ciimcal Applicstion of Space
Technalogy
199-25-00 W79-70480
Clirical Medical Craws Support
199-27-00 W78-70491
CLOCKS
Relatity
188-41-54 W79-70403

Network Timing snd Synchronzstion Technology

310-20-27 W78-70509
CLOSURES
192-55-69 W79.70435"
CLOUD PHYSICS
D of Techmq for Gas and
Cloud Particte Composition i High Pressure Atmospherss
154-90-53 W79-70371
CLOUDS
Physics Dynamxs and Asronomy of Planetsry
Atmaspheres
154-10-60 W78 70353
Couds Particuistes and ices
154-30-10 W78-70356

Raduative Transfar in Planetary Atmospheres
154-40-10 W79-70357
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COAL GASIFICATION SUBJECT INDEX
COAL GASIFICATION COMMAND GUIDANCE COMPRESSORS
Coal Utdization Systems Prectmon  Pomting  snd  Control Advanced Fan Comp and Turbane
778-42-05 W79 70305 Spacecraft/Expenment Systems 505-04 22 W79 70025
COAL LUQUEFACTION 506 19 13 W79-70195 COMPUTATION
Coal Utilizstion Systems COMMAND MODULES Pianetary Powe: Systems R & T
778-42 05 W79 70305 Planetary Power Systems R & T 506 23 5§ W79 70237
OOA: uﬂ’t‘lunon 506 23 55 W79 70237 COMPUTER GRAPHICS
uels Ressarch CRAFT Apphed Mathematics
505-04-52 w79-70028 co-:;f::,:';\:c':ﬂ Structures 505-15 33 W79-70104
Casl Utdzation Systems 505 02 13 W79 70007 COMPUTER NETWORKS
778-42-05 w79 70305 < Tach Evol of O D C g Sy
COCKPIT SIMULATORS 4 N 310-40-26 W79 70520
Cockprt Avionics  Genenc 51158 03 w78 70128 Automstic Dsia Handiing
505-07 23 W79 70057 Broad Fuels T oY 310-40-36 W78-70521
cocuriTs 5115902 W73 70122 cOMPUTER PROGRAMMING
Cockprt Aviomcs  Automated R/C and V/STOL Laminar Flow Controt Technology System Technology Studies Simut Methods for the
Avionics 514 55 03 W79 701414 Valdation of Digrta! Flsght Control Systems
505-07 21 W79-70056 Short Medium Range Advanced Transport Arrcraft 51350 1 W79 70133
Cockpit Avonics  Ganenc Technology COMPUTER PROGRAMS
505-07-23 W78-70057 516 50-01 W79 70144 inlet and Nozzie Resesrch
General Aviation  Single Pilot IFR Systems C C T g 505 04-12 W78-70023
505-09-53 W79-70082 734 0113 W79-70161 Aurfod Analysis and Design
CODERS comm 505-06 33 W78 70043
Advanced Video Systems R..‘::::Y‘“O- grated Control and V/STOL
650-60-10 W79-70324 433 41 64 W79 70403 505 07-3) W79-70058
cooina COMMUNICATION NETWORKS Intograted Control - Genenc
Space Structural Design Methods Systems N 1k Analyss 505-07 33 W79 70059
506-17-23 W79-70180 650 20-18 W79-70319 Integrsted Controls Fhight Resesrch
N nal P g G 505-07-34 W78 70060
c:;:]%)g: W79-70519 COMMUNICATION SATELLITES 502"(%.'2‘7‘". Safety and Testing W79 70071
Space Apphcstons CCIR/WARC Suppont
Fhght Management Systems 643 10-01 W79-70309 fight Mansgement
505-09 31 W79-70078 N - 505-09 33 w78 70079
COMBUSTION T c and Support Studies Simulstion Technology for A
Basic Combustion and Pollution Ressarch 643-10-01 w79 70310 505-09 41 W79 70080
505 03-23 W79-70021 C Satelite A S Studies Applhied Mathematics
Aviation Safety Technology Apphed Fluxd Mechanics 643-10-02 W79-70312 505 15 33 W79 70104
505-08-25 W79 70070 Comr [ A Sy Studies Surface Physics and Computationsl Chemistry
Oefintion of Physics and Chemistry Expenments 1n Space 843 10-02 W79-70313 508 16-11 W78 70172
(Comb and Flud M ] Dats C Systemn Devel A Naviga for U d S h
750-01 52 W79-70271  g50.10-13 W79 70314  506-19-25 w79 70198
ab 0-G Combustion Facility Global Disaster Communications Adaptive Dats Handling Digital Dats System
750.03 25 W79.70284  gsq 1020 W79.70318  506-20-15 W79-70204
Combustion Technology 30/20 GHz Wideband System Project Definmon Plume Charecterzation and Laser Heated Proputsion
778 81-02 W79 70306  gg0.20-16 W78 70317 508 21-49 W79 70221
COMBUSTION CHAMBERS N System F Studres Computational and Experimental Aerothermodynamics
Gas Turtine Engine Pollution Reduction Technology 650-20-17 W79 70318 506-26 11 W78 70249
505-03 25 W79 70022 < N & Acah @ v Bt \ Space Shuttle Configurstions and
C and Aug Tech g ‘ M Aesrothermodynamics
505-04 3 W79-70026 °5§,f,‘:,,',f Network Analyss WI8 70320 gog.26-31 W79-70253
Brosd Specifs Fusts Technology 850-20-18 W79 70321 Image Analy
511 59 02 W79 70129 Systems Network Anslysis (Large Orbiting Platforms) 188 41-53 W79 70400
Combustion Technology 650-20-18 W78 70322 Gravitational Expenments m Space
778-81 02 W79-70306 Wideband 30/20 GHz Systems Technology 188-78-60 W79-70421
COMBUSTION EFFICIENCY 650-60-18 W79 70326 Global Atmosphenic Sampling Program (GASP)
Engine Dy & Distorvon R h Widebend 30/20 GHz Systems Technology 198 10-06 W79 70462
so:.os zi . . W1370033  g50-60-18 o W79 70327 Qinical Medical Craws Support
611-54-02 w79-70121 Technology ‘s::';,w?i‘ and O s T “.ns 70‘?;
COMBUSTION PHYSICS 650-60-19 W79 70328 Fiight Dynamics Problems b bt
502 03 Azz Follution Red " W79-70020 Fatigue or:.::‘.‘s‘:.u and Composites 310-10-23 W78-70508
- ) min; high
COMBUSTION PRODUCTS SOE 01 2% B ot Ach W78-70002 ‘slan(t;:lwn Tel al Systems for Fhght Dynamics i the
sresor o w79-70122  $05-01 33 w13-70008  31010-28 w79 70502
COMET TAILS Advanced Asrcraft Structures Sltk)-nlmom Analysis W79 70503
Ground Based Observations of the Sun S o zbuiey and Durabulty W79 70007 h s o
170-38-52 W79-70390  ga5.02-43 W79-70013  310-20 31 W79-70510
Imaging Studes of Comets SCR M and Fiight R h Imsge Processing Facility Performance Evaluation
196-41-52 W79-70441 517-53 14 W79-70153  Methods
COMETS - 73: o Technology wisgorey | 310:40-3 W78-70523
153-09.70 W79.70349 Bohavior of A C n Awrcraft Accid 3 ‘:‘;m Control and Dats Processing m“;‘g‘s‘z“;
Clouds Particulates and Ices 734-01 23 W79-70162 COMPUTER SYSTEMS DESIGN
164-30-10 W78-70356 Advanced Materals M. 9 and Lub Automatic Dste Handiing
Expenmental Studies in Aeronomy Chemistry Processes 310-40-36 W78-70821
154 75-10 W79-70362 506-16 22 W79-70174
Advanced Space Structures Poccnet  Payload Operatons  Control  Center
Comets and Interstelar Matter 506.17-13 W79.70179  Computstions! System of the 1980s
154-75 50 '_w79-7038:1 Spece Structurs! Design Methods 310-40-40 W79-70524
Spectrascopy and Photochemstry of P yand  goe1723 W79-70180 COMPUTER SYSTEMS PROGRAMS
Cometary Molecules Casts C for Adh T Ad Dauws H. g S Support System Tools
16476 51 W79-70364 yoid and Technology
Extended Atmospheres and Solsr Planetary Interactions 524.71-03 W79-70267 508-20-13 W79-70203
154 80-10 W79-70367 Large Space Systems Technology Poctnet  Paylosd  Operators  Comtrol  Center
Instrument Developmenm for Neutral Gas Composition 624-72-03 W79-70268 Computational System of the 1980s
and Dersity Messurements m  Planetary Atmosph Grapt A Vehicle Structures 310-40-40 W79 70524
154 90-52 W79 70370 778-33-05 W78-70303  COMPUTER TECHNIQUES
Comatary instrumentation COMPOSITE STRUCTURES Technology for A
154 90-71 w79 70377 S t G Adh 506-09-41 W79 70080
Planetary Environments-Organic Chemistiry 505-01 33 W78-70006 raft Aerodynsm:
199 55-62 W79.70431 Advanced Awcrsht Structures o,?,::.;" Avation Aircra ero cs and Fhght
Cometary Observation and Theory 508-02-13 W79-70007  §0s.10-13 W78 70084
196-41 30 w79 70437 * Oesm COMPUTERIZED DESIGN
f of 605-02-33 W79-70011 a H Mathads
maging Studies of Comets Redistainty snd Dursbelity
186-41 52 W79-70441 505.02-43 W78-70013 505-02-33 W79-70011
Comets and Asterouds COMPRESSION TESTS High-Density Gireunt Technotogy - Computsr Aded
186-41 78 W79-70449 Reliatrity and Durablity Desnign and Testng
Ground-Based Optics! Planetary Astronomy 505-02-43 W79-70013 506 20-69 W79-70216
196-41.80 W79-70451 COMPRESSON BLADES COMPUTERIZED SIMULATION
COMMAND ARD CONTROL Fan Comprassor and Turbme Rassarch Anstytical Flud Dynamcs
. Stanon and Network Monitor snd Control Technology ~ 505-04-22 W79-70025  506-06-11 W79-70038
Development A J of Turbene Engs Genersl Aviation Asr Traffic Flow Dynamics
310-30-68 W79-70517 510-55-02 w79-70118 506-10-18 W79 70086
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SUBJECT INDEX CRYOGENIC EQUIPMENT
Hybnd Rotor/ Awship Flight Controls and Aerodynamic  CONTROLLERS Sohd Stete Device  Technology Advanced
Performance A > Components
505 10 51 W79 70089 31020 N W79 70510 506 20-33 W79 70209
Oblique Wing Ae: namics CONVECTION High Speed Dsia Transfer X/S Band Components
505 1'?"11 ng Asrody W79 70080 Geophysicat Flurd Flow Expenments on Spacelab 5063045 / w79 70211
i and t Ansly 750 03-26 W79-70285 Solar Cycle snd Oynamics Mission {SCADM} Scrence
505 15 31 w79 70103 Planetary Intenors Study for A Solar Satelite Masion
Highty Reiisble Sersor Technology Predictable Long Uifs . to0-03-81 W79-70338 47078 81 W79 70396
CONVECTIVE MEAT TRANSFER
LS} Microcireusts T Asronsutical Structures GSTDN System Opumizaton
506 16 45 w79 70194 w’;{g’;_;;""““" ron v w7s.70014  210-20-47 w79 70512
Robotics/Machine 9 Antsficial Intelhg Planetary Mission Suppart X Band Uplink Development
Concepts 506-26-23 W79 70252 310-20-64 w79 70513
606 19 30 W78 70201 cooiams Network Control snd Dsta Processing Development
R h i Support of S Detactor Array Deveiopment 310-40-72 w79 70527
Expanments for Planetary Probes 506-18 15 W79-70188 N P R
154 80-60 w79 70375 Cryogenics for Space Flight 3104073 w79 70528
inteiligent Terminal Systems for Fiight Dynamics m the 506-25 26 W79-70241  COST ESTIMATES
1980's cooune Solar  Probe A d T
310-10-25 W79 70502 N y Nozzie Aerody Development
Evo of Opx Support C g Sy 505 11 22 W79 70093 170-78-60 W79 70395
310 40-26 W79 70520 COOUNG SYSTEMS COST REDUCTION
COMPUTERS High Temperature Aeronautical Structures High Density Circun Technology - Computer Aided
Adaptive Data Handiing Software Support System Tools 50?'02 53 < - . . W78-70014 Design and Testing
#nd Technology F oY 506-20-69 W79 70216
506 20-13 w79-70203 5062117 wrs-70218 Multi KW Low Cost Earth Orbral Systems
CONCENTRATION (COMPOSITION) m:ﬁ:mm Reserch 506 23 59 W79 70238
‘sg‘:';'og‘mmm Sampling Program (GA\?;)Q-?OAM c:::(‘? s W79 70019 SYS::::\ Applications of the Globsl Posmoning Satellte
PI:GI::‘m. Plaform Support for i T Cataract Surgica! Toot Devalop S for Kresge 659-‘0-17 Distnbuted Ci T, ‘L~7? 70315
198 10-10 w79.70463  Eve instnute ) ond ® g for
CONDUCTIVE HEAT TRANSFER 199-00-00 W79 70478 Flight Oynamics Problems
Magnetosphernic Physics Pancles snd Particie/Field CORONAGRAPHS 310 10-23 W79 70501
interactions h of Exp and for Solar Advanced Laser Ranging Systems Development
176 36-55 W78-70381 Physics Research 310-10-43 W79 70505
CONFERENCES 170 38 51 W79 70388 Impact of Spacecraft Timing Systems on Data
General Operations Ground Based Observations Processing .
153 10-80 W79-70351 170 38 52 W7970391  310-40-42 W78 70825
Suppont Actvities CORONAS R L COUPLERS
192 55 68 W79-70434 F.:m Study - X-Ray Migh Capacity Dats Storage and Display  Fiber Optics
CONSTRUCTION . Dats Links
Space Applicatons of Non-Terrestnal Resources 188 78-60 W78-70422 508-20 55 W78 70213
790-40-37 W79.70264 CORROSION A d S ducting |
CONSTRUCTION MATERIALS Surface Physics and Computational Chemstry 508 25 29 W79 70243
Graphite Composite Automotive Vehicle Structures 506 16 11 W79 70172 COUPUNG
778 33-05 W78-70303 Matornials Technology Mot ™ b of
778 83 02 W79 70307 < Mut " p
CONBULTING CORROSION PREVENTION v
Technical Consuttation and Suppon Studies Physics and Chemstry of Solids 506 18-35 o . o W79 70192
643 10-01 W79.70310 506 16-12 W78 70173 Upper sph - 3D 9
Technical Consuftation and Support Studies CORROSION RESISTANCE 188 30-02 o W79 70474
643 10-01 W79-70311 Structurs! Composttes and Adhesives Upper A b S {UARS) Defi
CONTAMINANTS 505 01 33 W79 70008 Phase Study
Devel of an I a C COSMIC RAYS 188 30-04 W79 70477
Monitor (IECM) Ongin and Composition of Meteontes COVALENT BONDS
750-03-02 w79 70275 152 03-80 W79 70338 A d E end M s
Biolog: Adap! 1t E € Comets and Interstellar Matter 506 15-23 W79 70169
192-55 64 w79.70428  154-75-50 _ W79-70363  covamanNCE
CONTAMINATION Particie Astrophysics and Shuttie Exp ] n Space
Definition of Physics and Chemistry Expenments (PACE) 188-46-56 W79-70408  gg 78 60 W73 70421
n Space Particle Astrophysics COVERINGS
760-01 59 w78 70272 188 48-56 W79-70409 Solsr Cefl Technology
Ongin and Evolution of Life Particle Astrophysics 506 23-12 W79.70227
192-55 67 W79 70433  188-46-56 . WIB-70410 caagues
Planetary Protectson Low Gravity Superflid Helium Qy A } S ) Design Method:
193-58 70 W79 70436 Development 605 02-33 W78 70011
CONTINUOUS WAVE RADAR 188 78-51 W79-70419 Arrcraft Propulsion System Safety Technology
Avistion Sefety Technology - Wmd Shesr Technology Jont US/USSR Brological Satellte Project {COSMOS 505 08-22 W78 70068
505-08-28 W78 70072 80) CRATERING
CONTROL DATA (COMPUTERS) 1989 91-00 W79 70500 Impact Cratermg Studies
NASA End-to-End Dsta Systems Modutar Data  COSMOLOGY 153-08-80 W79 70347
Systems Cosmochemistry CREEP RUPTURE STRENGTH
620-73-05 W79 70266 153.01.80 W79-70337 E | E Effects m C
CONTROL EQUIPMENT Theorstical Astrophysics 506-02-41 w78 70012
so;r%%u':zon Controls Research W79 70031 188-41-55 W79-70404 “O:v. r/l,owm Awrodyn
- rophysical Cosmol ing, amics
TJermmal Configured Vehicle Program w:',g‘he_ie';rw Ast g W79-70416 505-06-53 W79 70048
513-52 13 W78 70135 (008 SATELLITES CRUDE OIL
CONTROL STABILITY S/USSR B ) Sateliite (COSMOS Fuels Resesrch
Space  Shutde Configuratons  and g o™ Y /U ologics Project 505-04 52 W79 70028
Aerothermadynamics ind 1 Anah
506-26 31 wr9.70263 _ 199-91-00 W79-70500  ;4.44 05 W78-70301
CONTROL THEORY COST ANALYSIS CRUISE MISSILES
Propuision Controls Resesrch General Avistion System Studies Future Military Aviation System Studies
505 05-12 w79.70031  181-40-53 W18-70114  91.40-23 W79 70109
| gency and Ind ) A and Testing High T Sosce CAUVISING FLIGNT
505 11-41 W79-70097 506-17 43 W79.70185 V/STOL Propulsion Resesrch Technology
CONTROLLABILITY T log: Req of integrated 505-05-32 W79-70034
Adh Flight Oy R h Earth-t0-G Space T Cruise E Red
505-06-63 W78-70051 790-40-33 W79.70262 511-55-02 W78 70122
Arcraft Hgndling Qualiies A of Non-Ti R A T p Fight R
505-08 6.4‘ R o V{79L70‘052 790-40-37 W79.70264 ”5‘:;75.7 04 W79 70127
505-10-11 W79-70083 ; R Panetary Geologic Studes
Genersl Aviation Awcraft Aerodynamics and Flight c:",‘o.:'o;;ac'm"“ W79-70528 151-01-80 W79 70331
Dynamxcs Rotorcraft A o, Ba and Planetary intenors
505 10-13 W79-70084 Handing Ousities o Y 153-03-81 W79 70339
R h A Perto Oynams and 505 \gn W79-70087 Planetsry Magnetism
Handiing Ouaimes > 104 | _ 153.04-81 W75 70340
§05-10-21 W79-70087 for Turbine Engines (MATE} CRYOQENIC EQUIPMENT
Medium and Long- Haut Crutse Aircraft Aerodynamics and 510-53-02 W79-70115 Prop of M for Ek Apol
Flight Dynamics T Y T g 508 15 25 W79 70170
$05-11-13 W79.7009)  511-58-02 W79-70128 Cryogemic Technology tor Cooling Detectors Below 10
) [ t A and T“flng G 1] A d A Sy Kehn
505-11-41 W79-70097 512-52-01 W79-70131 506-25 21 W79.70239




CRYOGENIC FLUID STORAGE

SUBJECT INDEX

Applied M end dh Cryop DATA BASES DATA PROCESSING TERMINALS
Technology for Spacefight Noase Reduction Technology intethgent Terminal Systems for Fhgm Dynamxs i the
506 25-25 W79 70240 505-03-12 W78-70017 1880s
Adsorption Pumpeng Cryogenic Refngeration Avistion Safety Technology 310-10-25 W79 70502
506-25-27 W79 70242 505-08-23 w79-70069 DATA REDUCTION
L lab 1| Superfluxd Helium & Oata Analyss - Planstary Cartography
750-03 13 w79-70280 502“:’;?;;‘""""‘“ W79.70104  151-04-80 W79 70334
Infrared Imagery of Shuttie P Vehicke Aeroth ond G Ground-Based Optics! Planetary Astronomy
750-04-05 wW79-70294 Toc! v 196-41-80 W79 70451
Low Gravity Superft Helium Adv d Y 506 206‘-:I°3 W79-70250 Ground-Based Rsdio snd Radar Planetary Astronomy
Development 196-41-82 W78 70452
188 78 51 W79-70419 Orbrung Standards Study DATA RETRIEVAL
Uppet A S (UARS) Defin 650-20-20 wW79-70323 Knowledg P
Phese Study RFL Systems Technology 505-08-19 W79 70066
198-30-04 W79-70477 310-30-69 W79-70518 High Capacrty Data Storage and Display - Archival Data
Recio Systems Development DATA COLLECTION PLATFORMS Storage Technology
310-20-66 W78-70515 T h R of a Global Info Service 506-20-59 W79 70214
RFi Systems Technology System DATA STORAGE
310-30-69 W79-70518 790-40-13 W79-70257 Sohd State Device Technology Advanced
CAYOGENIC FLUID STORAQE Data C System Dy Components
dv Transport Asrcraft Technolog: 650-10-13 W79 70314 506-20-33 W79 70209
516 50-23 W79-70145 <, N Ansh f y Platform) High Capacity Data Storage and Display  Archwval Data
Cryogenx: Fluxd Mansgement . v - Storage Technology
750-03-18 W78 70282 652-20- ‘f RS P WI9’70320 506-20-59 w79 70214
CRYOGENIC FLUIDS Tech infrared imagery of Shuttle
Cryogenic Fiuud Mansgement 650-60—0“159' . W79.70328 750-04-05 W79-70294
750-03-18 wW798-70282 Ady d T Deve Signal
CRYOQENIC GYRODSCOPES DATA COMPRESSION end Dsta Processing Electronics Solid State Detectors
Rolstrvity and Celestis) Mechanics Advanced Video Systems 188-78-51 W78 70418
188.41 54 w798 70802  850-80-10 W79-70324 Network Sgnal Processing Concepts
Relatrvity DATA UNKS 310-30-70 W79 70519
188-4) 54 w78 70403 Digital Operations  Genenic DATA SYSTEMS
CRYOGENICS 505 07-13 W79 70054 Fhght R h D
T Test Technques and | High Speed Cate Transter S/K-Band Components and 505-06-44 W78 70046
505-06 43 W79-70045 Techmiques Fight Test of the Tift Rotor Research Asrcrsft
Cryogenics for Space Flight 506 20-46 wW79-70212 744-01-04 W78 70165
506-25 26 wW79-70241 High Cai Data Storsge and D Eiber ey Adaptive Data Handling Digital Data System
A S di g ! Dﬂaql'.'mksmm e olay Opt 506 20-15 W79 70204
606-25-29 W78-70243 506-20-55 W79-70213 Ad: Data Handling R Effactive Dsta System
Cryogenic Flud Management 57028 N & S T " O (REDS) Defimition
750-03-18 W79-70282 i . 506 20-16 W79 70205
Reistrvity s 3‘3‘ 20 ."f ) Py G W78-70511 Solid Staste Device Technology Advanced
188-41-54 W78-70403 v R Componernts
Infrared Astronomy o:.;f :‘::0‘“.!,“ WIS 70519 60620 33 W79.70209
188-41-55 W79-70407 Apphed Mathematics High Capacity Dats Storage and Display  Archival Data
CAYOPUMPING 505-15-33 W79-70104 Storage Technology
Adsorption Pumping Cryogenic Refngeration DATA PROCESSING 506 20-59 W79 70214
606-25-27 W78 70242 A Tech . O Probl and NASA End-to-End Data Systems Moduiar Data
Cryogenic Flurd Management Surenabibty R Systems
750-03-18 W78 70282 g0 0g.21 W79.70067  520-73-05 W79 70266
CRYOSTATS Apphed Mathematics Planetary Synthesis
Cryogenic Technology for Cooling Detectors Below 10 505-15-33 W79-70104 153-06-80 W79-70343
Ketvin 1 D, Far IR S GSTDN System Optimzavon
506-25-21 W79 70239 gog 1g.11 W79.70186  310-20-47 W78 70512
£ Il Sy rflurd Helum E of Op Supp C St
760-03 13 WI9-70280  (pipatveDela Handing Resource Effectvs Data System 3164026 W79 70520
CRVYSTAL DEFECTS 508 20-16 W79-70205 3 Au;znawélc Data Handiing W79.7052
Eloctronic Crystals Growth and Perfection . 10-40- - 1
506 15-33 wrszo171 pOnBoerd Dot Processing  Multispecual Data o Ly s waaissiON
oot Growth and Perfect 08 2023 e Device WIB70208 e R flecie Data Systern
lactronic Crystals ond Pe on nrtion
506-15-33 WIST0171 et B Technology Advanced 506 20.16 W78 70205
Ssmwonductor  Matensls Growth In low G 506-20-33 W79-70209 soiehgh Speed Data Transter X%/S Band ‘(':vo.,n;poS;m:
Emaronment : 20-45 7021
750-03-30 WIB-T0288 (ol Sood Data Transter S/K-Band Components and High Capacity Data Storege snd Dispiay Fiber Optics
CAYSTALS 506-20-46 w79-70212  Data Links
Semwconductor Matenals Growth In tow G P b 1 Superfiurd Hehum 506-20-55 W79 70213
Environment 750-03-13 w79-70280 Radio Systems Development
750-03-30 W78-70288 Dets Analyss - Py C " 310-20-66 W78 70515
CYCUC LOADS 151-04-80 VTN W798-70334 DECAMETRIC WAVES
Fatgue life Pradichion Methods and Fracture Control X-Ray Astronomy Laboratory Simulation
505-01-22 W73-70003 g5 48 50 w79.70415  153-08 70 W79 70342
Adh d Tech D t Signal Radw and Radar Planetary Studies
and Dats Processing Electromics Solxd State Detectors 196-41 51 W79 70440
D 188-78-51 W79-70418 DECISION MAKING
Earth Based Lunar Observations Fhight Management Systems
196-41-78 w79-70450 _ 505-09 31 w79-70078
D uNEs U R ™ s DECONDITIONING
Ground-Based Opticat Astronomy 1 983”0&)0 - v:‘;g‘?ono Card, D
196-41 71 W78 70845 8 . outa bt 189-01 00 W79-70479
DATA ACQUISITION Anelyss Studwes s DEEP SPACE
Fhoht 4 b 198 30-02 W79-70475 Space Based Pianetary Detoction Systems
£05-06-44 W79-70048 Upper A here R Satefinte (UARS) D 780-40-11 W78 70255
General Avistion Arr Traffic Flow Dynamxcs 0.70086 Phase Study o DEEP SPACE NETWORK
§05-10-18 w79- R Relatvity
L D iR S '9'3- 3008 b y Devel W79-70477 188-41-54 Pla s W79-70401
§06-18 13 w79-70187 310-20-67 " W79 70516 Radio snd Radar Planetary Studies
Adap Handing R Effective Data System trpact of Spacscraft Timmp Systems on Data 1964173 W79 70447
(REDS) Defintion Processing Radioc  Metnc  Anslyss  Demonstration  and
506-20-16 - W78-70208 310-40-42 W79 70625 f o
Soace Vetncle A end Confi (] image Data Processmg Techniques and 310-10-60 W79 70506
Tachnology Systern Development VLBI Development #nd Analys:s
506-26-13 W79-70250 310-40-43 W79-70528 310-10-61 W79 70507
Network Comtrol and Data P Q D A S Devel
75000 gy Expenments) Proect Suppont 670200 310-40-72 W79.70527  310.20.65 W76-70514
Shuttle E Ay Dats S (SEADS) DATA PROCESSING EQUIPMENT M y Devel
A d Ek and 2 W79-70516
750-04-02 W79-70291 §06-15-23 W79.70169 310-20-67 schnology
ACIP msc Indentificatron ) RF| Systems T
Emnm'(;uwvm Cosficient Package On-Bosrd Dats  Processing Multispectral  Data 310-30-68 W79-70518
750-04-03 W78-70292 606 20-23 W79-70206 N rk Signal P 9 C
Racho  Metnc  Anslysis  Demonstristion and On-Bosrd Data  Processors Parsllsl Processing 310-30-70 W79-70519
s o Technology Network Control and Data Processing Development
310-10-60 W79-70506 506-20-26 W79.70208 310-40-72 W78 70527
N rk Pr g C infrared Imagery of Shutte Network Productwity Research
310-30-70 w78-70519 760-04-05 W79-70294 310-40-73 W79-70528
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SUBJECT INDEX

DEFECTS
Advanced Awcraft Structures
505-02-13
DEFLECTORS
V/STOL Proput! Technol
505-05-32
DEGASSING
JPL Planetology
151 01-70
DEMOODULATORS
Mutt Telematry D

W79-70007

W79-70034

W78-70330

310-20-67
DENSITOMETERS
Cometary Observation snd Theory
196 41-30
DENSITY MEASUREMENT
Instrument Development for Neutsal Gas Composimon
and Density Measurements in Planetary Atmospheres

W78-70518

W78-70437

184 90-52 W79-70370
DEPOSITION
Aeronomy Theory and Analysrs
154 60-10 W79 70360
Experimental Studies in Aeronomy Energy Deposition
154 70-10 W79 70361
DESENSITIZING
RFI Systems Technology
310 30-69 W78-70518
DESIGN ANALYSIS
T Test Tech and | nation
505-06-43 W79-70045
VTOL Systems Studies
791-40-21 W79-70108
C [ T logy
734 01-13 W79-70161
Freguency and Timing Research
310-10-62 W79-70508
DEBULFURIZING
Coal Utilization Systems
778-42-05 W79-70305
DETECTORS

Cryogenic Technology for Cooling Detectors Below 10
Kelvin
506-25-21
DEVELOPING NATIONS
Small Dispersad Solsr System Apphcations

W78-70239

7176-91-02 W798-70298
DHC & AIRCRAFT
Quiet Propulsive Lift T Q! QSRA Prop!
Support
769 02-02 W79-70167
DIAGNOSIS
Preflight Detection of Disease
199 11-00 W78-70484
Chical Medica! Crews Suppont
199 27-00 W79-70491
DIFFERENTIAL EQUATIONS
Applied Mathematics
505-15-33 W79-70104
Definmion of Physics and Chemistry Experiments {PACE}
in Space
750-01-59 W79-70272
DIFFUSION
Structural Composites and Adhesives
505-01-33 W79-70006
DIGITAL COMPUTERS
| A | Image Analy
188-41-53 W79-70400
RFI Systems Technology
310-30-69 W79-70618
Network Signal Processing Concepts
310-30-70 W79-70619
DIGITAL DATA
Digital Operations Genenc
505-07-13 W79-70054

Adaptive Data Hendling Digital Data System
506-20-15 W79-70204
DIGITAL INTEGRATORS
CTOL Systems Tech Studies
513-60-13
DIGITAL SYSTEMS
Oignal Operations Genenc
505-07-13
Digrtal Operations
505-07-18 W78-70055
Integrated Control Rotorcraft and V/STOL

W79-70134

W78-70054

505-07-31 W79-70058
Integrated Controls Flight Research

505-07-34 W79-70060
High Speed Aircraft Aerodynsmics

505-11-24 W79-70095
Integrated Electncal/Electroric Control Systems Study

791-40-47 W79-70113
Dignta! Fly-By Wire Flight Expenment

512-51-04 W79-70130
Ad: Data + g Soft S System Tools

and Technology

506-20-13 wW78-70203
On Board Data Processing Mutuspectrat  Data

Processor

506-20-23 W78-70206

On 8oard Data Processing Synthetic Aperture Radar
{SAR) imags Processor

506-20-25 W79-70207

instrument Development for Neutral Gas Composition
and Density Measurements i Planstary Atmospheres

154 90-52 W78 70370
OI100E8
High Resolution Lasers Electro-Optical  Sensor
Technology
506 18 23 W79 70189
DIRECTIONAL CONTROL
A ot Fiight S T logy
505-09 43 W78 70081
DIRECTIVITY
Ci S A S Studies
643 10-02 W79 70313
DISASTERS
Global Disester Communications
850 10-20 W79-70316
DISEASES
Clirical Uses of Space and Clinical Application of Space
Technology
199-25 00 W79 70490

OISPLAY DEVICES

Cockpit  Avionics Automated R/C and V/STOL

Avionics
505 07 21 W78 70056
Cockprt Avionics  Genenc
505 07 23 W798-70057
Flight Management
605 09 33 W79 70079
G § M. ity Safety and
Parformance improvements
505 10 14 W78 70085
612 52 03 W79-70132
Termina! Configured Vehicie Program
613 52 13 W78 701356
Rotasy Wing VTOL O g Sy Exp
513 54 13 W79 70137
Quiet Proput Uft T gy €
516 58 01 w79 70149
DISSOCIATION
Expenments! Studies in A y Energy D
154 70-10 W79 70361
DISTOATION
Engine Dynamics & Distortion Research
505 05 22 W79-70033
! image Analy
188 41 63 W79-70400
DOPPLER RADAR
Relativity
188 41 54 W79-70401
DOSIMETERS
Joint US/USSR Biological Satellite Project (COSMOS
)
199 81 00 W79 70500
DOWNWASH
Tilt Rotor Research Aircraft
744 01 01 W79 70164
DRAG REDUCTION
Turbulent Orag and Noise Reduction
505 06 23 W78 70041
General Aviation Awcraft Aerodynamics and Flight
Dynamics
505 10-13 W79 70084
Lamsnar Flow Control Technology
514 55 03 W79 70141
Lasminar Flow Control Fhght Research
514 55 04 W79 70142
DROP TESTS
Ressarch 1in  Support of Atmosphere Structure
Experiments for Planetary Probes
154 90-60 W79 70375
DROPS (LIQUIDS)

Definition of Physics and Chemistry Expenments in Space
{Combuston and Fluid Mechanics}
750 01 52 W78-70271
Development of a Shuttle FLght Expennment Drop
Oynamics Module

750 03-01 W79-70274
DRUGS
Card [} ™
199-01-00 W79 70479
DUCTS
505-05-43 W79-70035
DURABILITY
Retiabdity and Durabdity
505-02-43 W79-70013
OUST
X-ray F Elemental ysis of Comets
154 80-57 W78-70374
OYNAMIC CHARACTERISTICS
Proputsion Controls Resesrch
505 05 12 W79-70031
Fhght Dynamics
505-08-61 W79-70050
A Fhght Dy R
505-08-63 W79 70051
Space Vehicle Dynamics
506 17 33 W79-70181
Oy of Planetary
154 20-10 W79-70354
Ciouds Particulates and ices
154-30-10 W79 70356

ELECTRIC CURRENT

DYNAMIC LOADS
Rotorcraft Aerodynamic Performance Dynamics and
Handling Qualities

505-10 21 W79 70087
DYNAMIC MODELS
P Poliution R R
505-03 22 W79 70020
A Navig: for L Spacecraft
506 19 25 W79 70198

DYNAMIC PRESSURE
Absotute Pressure Molecular and Atomx Beam
C Toch for Mass S

154-90 51 w78 70369
DYRAMIC STABILITY
Rotorcraft Aerodynamic Performance Dynamics and

Handling Qualites

505-10 21 w78 70087
Tit Rotor Research Armrcraft
744-01-01 W79 70164
DYNAMIC STRUCTURAL ANALYSIS
R ft A y and S 81 Dy
505-02 21 W79 70008
Loads A and S ! D
§05-02 23 W79 70009
Rotor System Tech gy Integ \ e
518 51-01 W79 70157
Space Vehicle Dynamics Methodology
506-17 35 w79 70182
Space Vehicle Acoustics and Dynamics
508-17-39 W79 70184
DYNAMIC TESTS
Payload Environments and Dynamics
506-17 36 W79 70183
EARTH (PLANET)
Ongin snd Evolution of Ufe
192 55 67 W79-70432
EARTH ATMOSPHERE
High Resolution Lasers Laser Ranging
506 18 28 W79 70190
Tunable Molecular Lasers
506 25 43 W79 70248
A " € b, "
154-90-10 W79-70368
EARTH OABITAL RENDEZVOUS
Precision  Pointing and  Contro! Advanced
< ) Sy
506 19-13 W79.70185
EARTH OABITS

Low Thrust Chemical Proputsion Systems for Earth
Orbrting Missions

790 40-22 W79 70259
Definition of Physics and Chemustry Expenments (PACE)

i Space

750-01-69 W79 70272
Space Applications CCIR/WARC Support

643-10-01 W78 70309

EARTH RESOURCES
Space Applicstions of Non-Terrestnal Resources
790-40-37 W79-70264
EARTH SATELLITES
On-Board Data Processors
Technology
506-20 28
NASA End-to-End Dats Systems
Systems
520-73 05
EARTH SURFACE

Parsllel Processing

W79-70208
Modutar Data

W78 70266

506-18 33 W79-70191
ECOLOGY
Ecology/ Environmental Effects
199-43-01
ECOSYSTEMS
Buological and Brochemical Aspects of Ecosystems

W78-70493

192-55-69 W79-70435
EFFLUENTS
Combustion Technology
778-81-02 W79 70306
EJECTION
impact Cratenng Studies
153-08-80 W79 70347
ELASTOMERS
Asrcraft Systems Operational Safety and Efficiency
Iimprovement
505-08 31 W78-70074
Fue! Tank Sealants
517-53 11 W79-70151
ELECTRIC BATTERIES
Physics snd Chemustry of Solds
506 16 12 W79-70173
ELECTRIC CONTACTS
A El and S
506-15-23 W79-70169
Soler Cell Technology
508-23-12 W78-70227
ELECTRIC CURRENT
Partcle and Particle/ Photon Interactions
(A i C ling)
170-36-56 W79-70383
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ELECTRIC FIELDS

ELECTRIC FIELDS

ELECTRON PRECIPITATION

Particie and Particie/ Photon Interactions Plasms and Rad: [
{ M G g) Exp: for  Appl to Large Space Power
170-36 56 W79 70383 Systems
ELECTRIC GENERATORS 506 23-47 W79 70235
Orbrtal Energy Storage and Power System T™h Studres/ enc R h
506 23 27 W79 70232 198 30-03 W79 70476
‘“:;’;’fm Concep o ELECTRON SCATTERING
lonzatton and Rate Processes in  Planetary
790-40-32 L W79 70261 Atmospheres
v Power and T 7 154 75 70 W79 70366
778 10-02 W78-70300 UV and Optxcal Astronomy
!uC;T’IC ’??.“ < Megawatt 188 41-51 W79 70398
Power Systems ELECTRON SPECTROSCOPY
790-40-32 W79-70261 fonizston  end  Rate  Processes in  Planetary
ELECTRIC POWER PLANTS Atmospheres
Multi-KW Low Cost Earth Orbral Systems 154 75-70 W78 70366
506 23 59 WwW798-70238 ELECTRONIC CONTROL
Small Dispersed Solar System Applcations Integrated /€ Control Sy Study
776-91 09 W79 70299 791 40-47 W78 70113
ELECTRIC POWER SUPPLILS ELECTRONIC EQUIPMENT
A d M fl Mega Ach q
Powes Systems 512 52-03 -~ -~ W78 70132
790-40-32 W79-70281 Sohkd State Device Technology Advanced
ELECTRIC POWER TRANSMISSION Components
Multi KW Low Cost Earth Orbrtal Systems 506 20-33 W79 70209
506 23 59 W79 70238 High De Circurt Technol Elect Dy
ELECTRIC PROPULSION 506 2060 Creut Technology TS 70215
Aunhary Electnc Proputsion Systems ELECTRONIC PACKAGING
506 22 16 W79 70223 High Density Circut Technolo Computer Aded
MPD Thruster System Technology 0 oy P
Design and Testing
506 22 35 W19 70226 46 20-69 W79 70216
Thermoelectnc Thermionic Energy Conversion
Technology ELECTRONS
508 23 35 W79 70233 Particle Astrophysics and Shuttle Expenment Defintion
Planetary Power Systems R & T 188 48-56 W79 70408
506 23 55 W79 70237 ELECTROREFINING
Electnc Propulsion for Auxhary Control of Large Space Refining of Nonterrestrial Matenals
Systems 506 16-27 W79 70176
790-40-12 W79 70256 ELECTROSTATICS
ELECTRIC SPARKS In-Orbrt  Calibraton of MESA Low G Accelerometer
E Devel L y and Th 750 03-29 W79 70287
Solar Physics Cometary Instrumentation
170-38 53 W79 70392 154 90-71 W79 70377
ELECTRICAL FAULTS ELUIPTIC FUNCTIONS
Integrated Control Generic Math and N
505 07 33 W79 70059 505 15-31 W79 70103
Adsptive Oats Handling Digital Dats System ELLIPTICAL ORBITS
506 20-15 W79 70204 GSTDN System Optimazstion
ELECTRICAL RESISTIVITY 310 20-47 W79 70512
Laboratory Simutation E..S.p'.aome M
153-08 70 W79-70342
!I.ICI'IS Oﬁo.me. 9703 199 41 00 W79 70492
High Resoluton  Lasers Electro Optical  Sensor so.:ocm US/USSR Buwlogical Satellite Project (COSMOS
Technology
506-18-23 w79 70189 199 91-00 W79 70500
EMERGENCIES
Soid  State Device T gy A C s A < Studhes
Components 643 10-02 " w79 70312
506 20-33 W79 70209 EMISSION
ELECTROCHEMISTRY X Ray Astronomy
£} Energy C and Storag 188-46-59 W79 70415
506-23-22 W79-70230 EMISSION SPECTRA
ELECTROLYSIS Muttrth L] D of
g of N “ < ath C
506 16 27 W79-70176 506 18-35 W79 70192
ELECTROLYTIC CELLS Gamma Ray Astronomy
Orbxtsl Energy Storage and Power System 188 46.-57 W79 70412
506 23-27 W79-70232 EMT 'Mll.‘ Amphfior T
CTROMAGNETIC INTERACTION! crowave Am, r Technology
e Turbulence and Modeling s 506 20-42 W79 70210
505 06 21 W78 70040 ENERGETIC PARTICLES
Plasma end R Ei |

ELECTROMAGNETIC INTERFERENCE
High Cepacity Data Storage snd Display Fiber Optics
Data Unks

Expenments for Apphcation to Large Space Power
Systams

506-20-55 w79.70213 08 2347 W79 70235
ELECTROMAGNETIC RADIATION Ongin of Plasmas in the Earth Newghborhood (OPEN)
Photon Matter Interactions 170-78-80 W79 70394
506-25-33 W79-70245 ENERGY CONSERVATION
ELECTROMAGNETIC SPECTRA Low Speed Propelier Technology
Infrared Astronomy $05-04-72 W78 70030
188-41 55 W79 70407 Adh d G t A [ h
R S G of Planetary Surt 505-05-62 W79 70037
196-41-40 W79-70438 Engine Component improvement Tec!
ELECTROMECHANICAL DEVICES 611 54-02 w78 70121
Station and Network Momitor and Control Technology Lammnar Flow Control Technology
Devslopment 514 55-03 W79 70141
310-30-868 W79-70517 Aircraft Energy Effictent Project (ACEE) Assistance and
Testing
sscmon bowmaowewy I wis o146
506-22 12 WT79-70222 Energy Efficnt Transport
ELECTRON EMISSION $18 53-03 W79-70147
v, Energy Efficient Engme Technology
Amplifor o 716.01-02 w79 70158
506-20-42 wW79-70210 ENERGY CONVERSION
ELECTRON ENERGY Planetary Solar Array Resssrch & Technology
UV and Optical Astronomy 506 23-15 W79 70228
188-41-51 W79-70399 £ Energy G
ELECTRON QURS 506 23-22 W79 70230
M ol g Thermwonic  Energy  Conversion
506-20-42 W79-70210 Technology
ELECTRON IMPACT 506 23-35 W79 70233
3 n A vy Energy D R Energy C
154-70-10 W79-70361 506-25-31 W79 70244
1-12

SUBJECT INDEX

Laser Energy Conversion and Apphcations

5086 25 41 W78 70247
A ed M C ep < Mega

Power Systems

790-40-32 W78 70261
Ind, | C Anah

778-14-05 W79 70301
Coal Unhzation Systems

778 42-05 W79 70305
Matenals Technology

778 83-02 W79 70307
Energy R&T Planning

778 90-05 W79 70308

ENERGY DISSIPATION
Ongin of Plasmas in the Earth Neighborhood (OPEN)
170-78-60 W79 70394
ENERGY DISTRIBUTION
Small Disparsed Solar System Apphications
776 91-09
ENERGY POUICY
Small Dispersed Solar Systern Apphicstons

W79 70299

776-91-09 W79 70299
ENERQY REQUIREMENTS
Supporting Biomedical Research
199-21-00 W79 70488

ENERQY SPECTRA
Particle Astrophysics and Shuttle Expenment Definition

188-46 56 W78 70408
Gamma Ray Astronomy

188-46 57 w79 70411

ENERQY STORAGE

MPD Thruster System Technology

506-22 35 W79 70226
El h | Energy C and Storag

506-23 22 W78 70230

Orbital Energy Storage and Powse: System

506-23 27 W79 70232
Power Managemeant and Low Cost Power Systems
506-23 52 W79 70236
Ach d M Concep S Megawatt
Power Systems
790-40 32 W79 70261
Ongin of Plasmas in the Earth Neighborhood (OPEN)
170-78-60 W79 70394
ENERQY TECHNOLOGY
Radiant Energy Conversion
506-25 31 W79 70244

Small Dispersed Solar System Applications

776-91-09 w79 70299
S y Power R h and T gy
778-10 02 W79 70300
Surting Engine Technology
778 16-02 W79 70302
Coal Utilization Systems
778-42-05 W79 70305
ENERGY TRANSFER
MPD Thruster System Technology
506-22 35 W79 70226
| y Studies of sphenc Py n Planetary
Atmospheres
154 75-61 W79 70365
Ongin of Plasmas in the Earth Neighborhood (OPEN)
170-78-60 W79 70394
Gamma Ray Observatory (GRO)
188 78-60 W78 70420
ENGINE CONTROL
Propuision Controls Research
505-05-12 W78 70031
ENGINE COOLANTS
Propul Poliution Red: R,
505-03 22 W78 70020
Fan Compressor snd Turtwne Research
505-04 22 W79 70026
G Aerody P Technology
505-10-11 W79 70083
General Aviation Awcraft Aerodynamics end Flight
Dynamcs
505-10-13 W79 70084
ENGINE DESIGN
505-05-43 W78 70035
A i System Ci
505-05-52 W78 70036
506-05-62 W78 70037
for A Turtxne E (MATE)
510-53-02 w78 70115
of Turbme Eng:
5§10-55-02 W79 70116
P System/ Aurfra i Technolog
517-563-62 W79 70155
Energy Efficient Engine Technology
716-01-02 W79 70158

Quiet Qean Short Hau! Expenmental Engme

738-01-02 w79 70183
Ch P T g

506-21-12 w78-70217

$06-21-17 i w79 70218

Electnc Proputsion for Auxilisry Control of Large Spsce
Systems
790-40-12

W79-70256

Low Thrust Oh P L Sy for Earth
Orbrting Missions

790-40-22 W79 70259
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SUBJECT INDEX FIBER OPTICS
Strling Laboratory Research Engine w« Crume E Red EXTRAVEMICULAR ACTIVITY
778 35-08 W79 70204 511 55 02 W79-70122 A € tar Sy
ENGINE INLETS EXHAUST NOZZLES 199 71-00 W78.70498
V/STOL Propulsion R h Technology Propuision System Integ: EXTRAVENICULAR MOSILITY UNITS
505 05 32 W79 70034 505 04 13 Systomy Aur W73-70024 Adh S
Propulsmon term/Awframe  Integration Technol SCR Proputsion em/Aurtrame interactions 188 71-00 W79-70438
s eer e/ o 0.70158 517 5383 W79 70156
ENGINE NOISE EXMAUST SYSTEMS F
F System
Nose Reduction Technotogy b
! 505 03 12 w7g 70017 ~ 5050413 Nozzle Aeroch W79-70024
! Quiet Clean General Aviation Turbotan (QCGAT) 505 11 22 W79 70093 F 18 AIRCRAFT
511 53 02 W79-70120 Arcraft A Y and Flight Dy Propu: 9 Controt T gy
ch Turboprop T qY 505 11 33 W79 70096 505 05-14 W79 70032
511 57 02 W79 70125 gxo810LO0GY High Speed Aircratt Aerodynamics
Quiet Prop uh T QSRA ¥ to € E 505 11-24 W79 70095
Support 192 55-84 W79 70428 5.g AIRCRAFT
769 02-02 wW79-70167 Planetary - Bwlogicat C Integrated Controls Fiight Research
ENGINE PARTS 192 55-66 W79-70430 505-07 34 W79 70060
i Fan Compressor and Turbine Research Space Biotogy FABRICATION
605-04-22 W79-70025 199 41-00 W79 70492 Structural Composites and Adhesives
Power Transfer Research untmunn::“ OESIGN 't 505 01-33 W78-70006
04 4 R
50‘5““' “i‘wch wreTeon 505 06-43 W79-20048 so:o'z':; f;" Tecnnology W79 70227
" - Shurtle Pa d Defintion Space Fhght Technology g
1 505 04-52 W79-70028 Exmomeonts yloa FAILURE ANALYS!S
505-04 62 w79 70029 750 01 22 W79 70270 v IS‘gs'am Y'uc[;movo'gzl :‘?:Jdg:n S-m;lanon Methods for the
Long Duraton Exposure Facility Project ahdation of Digita t trol Systems
55"3%2“”'"' Improvement Tuhw%s.mm 750 02 01 W79 70273 513-50-11 W79 70133
Vanable Cycie Engme Components Davelopment of 8 Shuttle FLght Expeniment Drop CTOL Systems Tech Studies
51158 02 w79 70123 Dynamics Module 513 50-13 wW79-70134
Energy Efficient Engine Technology 750-03-01 W79 70274  FAILURE MODES
716 01 02 W78 70158 Festure Ident:fication and Location Expenment (FILE) Reliabdity and Duratulity
Queet P | LRt Technok QSRA Pr | 750 03-14 W79 70281 505-02-43 W79-70013
Support h Geophysical Flud Flow Expenments on Spacelab FANS .
769 02 02 w79 70167  750-03 26 W79 70285 Fan Compressor and Turbine Ressarch
ENGINE TESTS 535:‘ ‘g'b"" Expenments) Project Support wrs 70200 5050422 W78.70025 :
Noise Reduction Technology for Short Hau) Awrcraft Y -01 FAR INFRARED RADIATION
505 03 11 W79 70018 Shuntle Technology Payloads Program Support u Y For IR .
Proput ' R 750 05 O1 W79-70296 546 18 14 W79 70186
JE c
505 04 62 | A Prooul W1970029  is30970 w79 70343 FARADAY ERFECT
F E D Radio Science Space Plasma Physics
505 05 62 W78 70037 o w79 70376 170-36-57 W79.70386
Engine C 1 T 154 90-70
5115402 - W79 70121 Development of Expenments and Hardware for Solar FATIGUE (MATERIALS)
Propulsion  System/Airtrame  Integration Technology Physics Research Fatigue Damage in Steels and Composites
517 53 62 w79 70155 17038 51 w79-70388  505-01-21 W79 70002
ENGINTERING DRAWINGS 2% Es";m Astrophysical Cosmotogy W78 70418 50; 02-41 £ Eftocts in C W79 70012
Fhight Test of an lon Auxiliary Propulsion System 188-48- e 1
(,Ap'g,h v Tropy Biomstrumentation SCR-Matenats and Structures
750-06-01 W79 70297 192 55-65 W79-70429 517-53 13 W78 70152
ENVIRONMENT EFFECTS Space Biology Physics snd Chemistry of Solids
Advanced Arrcraft Structures 199-41 00 W79-70492 506 16 12 w78-70173
505 02 13 W79 70007 EXPERIMENTATION Space Structural Design Methods
Relisbiity snd Durability Airbome Expenment Platforms 506-17-23 W79-70180
505 02-43 W79-70013 791-40-38 W79-70111 FATIGUE UFE
Devek of ant ¢ E C OEX Thermal Protection Expenments Fatigue Ufe Prediction Methods and Fracture Controf
Monrtos (IECM) 750-04-06 W79-70295  505.01 22 W79-70003
750-03-02 W78 70276 ‘sgig'z";";m’ Studhes w79.7001 TATIGUE TESTS
Ecology/Environmentsl Effects - Reliability and Durabiity
199 43-01 W79 70433 EXTRAGALACTIC RADIO SOURCES 505-02 43 w78 70013
ENVIRONMENTAL LABORATORIES Infrared and Racho Astronomy FEASIBILITY ANALYSIS
Msatenals Technology 188 41 55 W79-70405 Gas Turbine Engine Pollution Reducton Technology
778-83-02 W79 70307 Earth Based Lunar Observatons 505-03-25 W79.70022
ENVIRONMENTAL MONITORING 196-41 78 W79-70450 Ach Turboprop Aerody
Ut D RS w z'nu:;.mm 511 57 01 W79 70124
506 18-13 W79-70187 8 v Extrasolar Prop of M for € A
ENVIRONMENTAL TESTS 196-41-68 W79 70444 506 15 25 W78 70170
TPS Matensls for Space Transportation Systems EXTRATERRESTRIAL ENVIRONMENTS High Speed Data Transfer X/S Band Components
506-16-43 W79-70178 Chermcal Evolution 506 20-45 W79 70211
Advanced Spsce Structures 192-55-61 W79-70424 Definttion of Physics and Chemistry Expenments (PACE)
506-17-13 W78-70179 Planetary Sod Microbrology n Space
ERROR ANALYSIS 192 55-63 W79 70427  750-01 59 W79.70272
Relstvity 8 to Extreme E N System F y Studies
188-41-54 W78-70403 192-55-64 W79-70428  650-20-17 W78.70318
ETIOLOGY B i and B } Aspects of E Cometary Instrumentation
‘95900‘9 e olgonon Swckness W79.7048 192 §5-69 W79 70435 ‘5;;?0‘7‘ W79-70377
-05-! - 1 atrvity
Blood Aherations EXTRATERRESTRIAL LIFE 188-41.54 W79-70401
Ptanetary Geologsc Studies ™
199-09-00 W79-70483 151.01-80 W79-70331 gabrt Telemetry D
EUTECTICS e 310-20-67 W79.70516
Ady P - Hot Section °""6“"' ventation W79 70429 Staton and Network Momtor snd Control Technology
505-01-12 wr9.70001 192 55-65 o Development
EVALUATION P Y Organc Y 310-30-68 W78-70517
Support Actvities 192-55-66 W75-70431  gggp SYSTEMS
192 55-68 W79-70434 Ongin and Evolution of Life Long Ufs A Py S for Pianetary
EXCITATION 182-55-67 W79 70433 Spacecrsh
Stucses i A ch v EXTRATERRESTRIAL MATTER 508-21-25 W79.70219
154-75-10 W79 70382 Nor-Temestnal F g and Manufs g of Large FEEDBACK CONTROL
Spect py snd P h y of F ¥ and Space Systems Imeg Control R end V/STOL
Cometary Molecuies 790-40-39 W79-70265 §05-07-31 W78 70058
154-75-51 w79 70364 Expenmentsl Stuthes A of Flight Stmulation T g
A nb:;:m and Rste Processes i Planetary 153-02-80 W79-70338 "slg:‘-gs.-u W78-70081
\{ Tes
15475 70 o Jo-70388 (earaame Geochemstry wisoaze low e Soscs S : $ '
-rey F El t Angly Comets schnology
154 90-57 W73.70374 EXTRATERRESTRIAL RADIATION 525-71-05 W79 70269
EXMAUST GASES Planstary Sotar Aray Research & TechnologY o702 FERTIUZERS
Proputsion Pollution R: h 50_6_'23"5 " Ecology/ Emronmentat Effects
605-03-22 W79 70020 Effects and P 199-43-01 W79 70493
Gos Turbie Engine Poliution Reduction Technology  199-45-01 W79-70494  giggm orTics
505-03-25 W79-70022 EXTRATERRESTRIAL RESOURCES High Cspacrty Data Storage and Display  Fiber Optics
Comb nd Aug Technology 9 of M Dats Links
505-04-32 W78-70026 506-16-27 W78-70176 508-20-55 W78 70213
Ads Proy Space A of Non-Ti R Fraquency snd Timing Research
505-05-62 W79-70037 790-40-37 W79-70264  310-10-62 W78 70508
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FIBER STRENGTH

FIBER STRENGTH Knowledge of the Atmospi - A M
Physics and Chemstry of Solxis Techmiques
506-16-12 W79 70173 505 08 18 W79-70065
FIELD STRENGTH FLIGHT CONTROL
Planetasry Magnetism Loads A and S Oy
153-04-81 W79-70340 505 02 23 W79-70009
FIGHTER AIRCRAFT P Controt T
High  Performance  Aircraft  Aurframe-Propulsion 505 05 14 T W78-70032
integration Fiight Dy R
505-11-21 Nazzlo Asrods W7970092 555 08 63 W79-70051
505-11-22 W79-70093 integrated Controls Flight Research
Combat Vehicie and Missile Aerodynamics and Flight 505 07 34 W78-70060
Dynamics Flight Management
505-11-23 W79 70094 506 09 33 W79-70079
interagency Assistance and Testing Genersl Avistion - Single Pilot IFR Systems
505-11-44 W79 70100 505 09 53 W79-70082
Aircraft Operstional Suppornt High Speed Aircraft Aerodynamics
605-11-64 W78-70102 505 11 24 W79-70095
Highly g Asrcraft T y I 4 El 1/EL < t
723-01-03 T WI970188 5914047 ) o S Te 70115
FILLERS
Avaton Safety Technok . Applied Flusd Mechanics s‘ggr:zlo:ly-sy Wire Fiight Expenment W79.70130
505-08-25 W79-70070 - . N
FILLETS Quiet Prop Left T )
Fuet Tank Seslants 516 58 01 - W78-70149
$17-53-11 W79-70151 Rotor System Tech, oY
FINITE DIFFERENCE THEORY 51851 01 W78-70157
A d Turboprop ¥ FLIGHT CREWS
$11-67-01 W79 70124 Flight Management Systems
FIRE EXTINGUISHERS 505 09 31 W79 70078
A Satety T Qv - O P and Flight Management
;gn;bgr:y W79-70067 505 09 33 W78-70079
-U6- - Human Factors in Aviation Safety
FiRg "'""“0‘" s Sefoty Toch 51651 11 W79.70143
Sonca T Sy Y ek o 70065 FUGHT INSTRUMENTS
Avistion Sefety Technology Appited Fiuxd Mechanics 50.;'%‘:.:2”" Controls Research W79.70031
505-08-25 W79-70070 Fugnt Research 1 Devel ’
FIREBEE 2 TARGET DRONE AIRCRAFT
A Pigted R Aircraft T g 605 06-44 W79 70046
505-11-54 W79-70101 Instrument Definition
153 09 80 w79 70350
hnology - Op: I P and Abaol Pressure Molecular and Atomic Beam
Survivebility G T for Mass S
505-08-21 W79-70067 154 90-51 W79 70369
Fireamen - Fire Resistant Matenals FLIGNY MECHANICS
510-56-01 W79-70117 Genera! Avistion Air Traffic Flow Dynamics
FiRts 505 10-18 W78-70086
Aurcraft Fire Safety and Testing Hybnd Rotor/ Awship Fl Controls and Aerodynamic
605-08-27 W79-70071 Performance / o

Firamen Fire Modeling and Scaling Methods

510-56-05 wW79-70118
Beh. of G n Aucraft A
734-01-23 W79-20162
FISSION

Development of a Shuttle Fught Expenment Drop
Dynamics Module

750-03-01 W79-70274
FLAME PROPAQATION -
Satety T O P and
Survivablity .
505-08-21 W79-70087
FLAME RETARDANTS
Asrcraft Fire Ssfety and Testing
505-08-27 W78-70071

FLAMSE TEMPERATURE
Gas Turtene Engme Pollution Reducuon Technology

505-03-25 W79-70022
FLAMMABIUTY

Fire Resistant Mastenals

505-01 31 W79-70004
Aviation Safety Technology Applied Fluxd Mechanics

505-08-25 W78-70070
Asrcraft Fire Sstety and Testing

505-08-27 W79-70071

Fire Systems and Full Scale Test (FIREMEN)}

610-56-07 W79-70119
FLAPS (CONTROL SURFACES)
Turbulence and Modeiing
505-08-21 W79-70040
FUGNT CHARACTERISTICS
R( Test Tech and |
506-08-43 W78-70045
Asrcraft Handling Qualities
$05-06-64 W79-70052
avistion M. ity Safety and
Performance improvements
605-10-14 W79-70085
Intersgency Assistance and Testing
505-11-44 W78-70100
ATS-6 Solsr Cell Rad Oamage E and 3
Compeiation of Solar Array Testing and Flight Performance
Resuits
606-23-16 W79-70229
Space Shuttle Development Support
506-26-33 W79-70254
ACIP {Aerodynamuc Coefficient Indentificaton Package)
Expenment
750-04-03 W79 70292
FLIGNT CONDITIONS
Digrtat
505-07-18 W79-70055
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505 10-51 W79-70089
Oblique Wing Aerodynamics
605 11 11 W79-70080

Medium and Long- Haul Cruise Awrcraft Asrodynamics and
Fhght Dynamics

SUBJECT INDEX

System T gy Studies Simul for the

Vahdation of Digstal Flight Controf Systems

513 50-11 W79-70133
Terminal Configured Vehicle Program

513-52 13 W79-70135
Humaen Factors ;n Aviation Safety

515 51-11 W79 70143

FUGHT SIMULATORS

S ), Tech h for A

505-09-41 W79 70080
Appl: of Fight S )

505-09 43 w79 70081

Intersgency snd Industrisl Assistance and Testing

505 11 43 W78 70097
.. and A R o 9
Experiments
513 54 11 W79 70136
FUGHT TRSTS

Loads Asroetssticity and Structural Dynamecs

505-02 23 W78-70009
Noise Reducton Technology for Short Haut Aurcrat

505-03 11 W78-70016
Propul Control T

506-05 14 W79-70032
Ad Fiight Dy R h

505-06 63 wW79-70051
Cockpit Avioncs  Generic

505-07 23 W79 70057
in Fhght Cat and Wind Shear Detection

505 08-11 W79 70061
Knowledge of High Alttude Atmosphernc Processes

506 08 14 W79 70063

A Asrody P T gy
505 10-11 W79-70083

General Aviaton Aircraft Aerodynamics and Fhght
Dynamics

505-10-13 W79 70084
Adh A and A

505 10 23 W79-70088
High Speed Aircraft Aerodynamics

505-11 24 W79 70095
Interagency Assistance and Testing

505 11-44 W79 70100
Aircraft Operstonal Support

505 11-64 W79 70102
Digital Fly By-Wire Flight Expeniment

512 51-04 W79 70130

512 52-01 W79-70131

Quist Propulse-Lift Technology Expenments

516 58-01 W78-70149
Fuel Tank Sealants

517 53 11 W78-70151
SCR M, Is and S! Fhght h

517 53 14 W79 70153

Highly Maneuverable Aircraft  Technology Flight
Rosearch

506 11 13 W79-71 1
N Y i Nozzle A 8-7003 7230104 W79-70160
505 11 22 W79-70093 Tit Rotor Research Aircraft
Combat Vemcle and Missile Aerodynamics snd Flight 744 01-01 w78 70164
Dynamics Fight Tast of the Tilt Rotor Research Arcraft
505 11 23 W79-70094 744-01 04 W79-70165
Hy Arcraft A and Fhight Dynamics Quiet Short Haul Research Aircraft (QSRA)
505 11 33 4 W79-70096 769 02-01 W79-70166
Space Shuttie Development Support Shuttle Operatonal Flight Test of the Solar Electnc
506 26 33 W79 70254 Propulsion Solar Array
and Distnib c Technology for  750-03-04 w79 70277
Fhight Dynamics Problems e hd OEX Thermal Protection Expenments
310-10-23 W79-70501 750-04-06 W79 70285
Terminal Sy for Flight Dy w the FUGHT TRAINNG
e 502’“02‘ ;‘l“wm Systems W79-70078
310-10-25 W79-70502 -09-31 -
FLUIGNHT OPERATION: FLOW CHARACTERISTICS
Quiet Prop: uh T E Propulsion  Contamination  Effects  Module PCEM
516 58-01 W79 70149 Seecefigit Expenment
FUGNHT OPTIMIZATION 750-03-12 W79-70279
2 Sy /Airtrame | T . M 3 Physics Particies snd Partccle/Fraid
517 5§3-62 155 Interactions
FUGHT PATHS w19 70 170-36-55 W79 70381
intersgency and fnd A and Testng FLOW DISTRIBUTION
505 11-41 W79-70097 Propulsion Norse Research
FUGHT SAFETY 508003-13 W79-70018
General Avistion System Studies mputstional Aerodynamics
Et wore BE T v o
FLIGNT SIMULATION u o 8 ing
A Flight Dy R 505-06-21 W79-70040
505-08-63 W79-70051 Aerodh Theory/E v
Fiight Management Systems 505-08 51 W78-70047
505 09-31 W79-70078 High  Performance  Awcraft  Airframe Propuision
Simul, T oy for A Integration
505 08-41 W738-70080 505 11 2% W79-70092
A of Firght S T gy Ak N
soz °94|3A Single Pt IFR § W79-7008  511.67-01 W79-70124
eral Avigtion - ystems Wake Vortex Allevistion Analysis
S O A o o 7570082 514.52.03 W79.70139
“.n:, o :Qualmes v 4 . Plume Characteruzstion snd Laser Hested Propulsion
505 1021 wro.70087  508-21-49 W79.70221
! gency and Ind A and Testing pace Vehicls A o and Config
505 11-43 W79-70099  Technology
Short Haut A Transport Conceptusl Design Studies 506 26-13 W79-70250
781-40-11 W79.70105 Space Shuttle Configurations snd
511 57-01 W79-70124 506 26 31 W79-70253
A Ack Shuttle Leeside T S g (SILTS)
$12-52-01 W79-70131 750-04-04 W79-70293
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SUBJECT INDEX

FLOW MEASUREMENT
Iinjet and Nozzie Resesrch

505-04-12 W79-70023
FLOW VISUALIZATION
Nose Reduction Technology for Short Haul Awcraft
505 03 11 W79 70016
Basic Noise Research
§05-03-15 W79 700189
Laser Energy Conversion and Applications
506 25-41 W79 70247
FLOWMETERS
Firght R Devek
505 06-44 W79 70048
FLUID DYNAMICS
Turbulent Orag snd Nowse Reduction
505 06-23 W79 70041
1 and N v
505 15-31 W79-70103
Space Vehicle Acoustics and Dynamcs
506-17 39 W79-70184
& o ! Prop Technolog
506 21 12 w78-70217
Computanonal and Expenmental Asrothermodynamics
506 26 11 W79-70249

Definition of Physics and Chamistry Expenments in Space

FOSSIL FUELS
Brosd S Fuets Tech qY
511 59-02 W79 70129
FOURIER TRANSFORMATION
RFl Systems Technology
310-30-89 W79-70518

FRACTURE MECHANICS
Fatigue Damage in Steeis and Composites

5$05-01-21 W79-70002
Fatigue Lfe Prediction Methods and Fracture Control
505-01 22 W79-70003
Space Structurs! Design Methods
506-17 23 W79-70180
FRACTURE STRENQTH
SCR-Matensis and Structures
517-53 13 W79-70152
FREE FLOW
Turbutent Drag and Noise Reduction
505-08 23 W79 70041

FREE MOLECULAR FLOW
Resssrch m Suppont  of Atmosphere  Structure
Expenmaents for Planetary Probes
154-90-60
FREE RADICALS
Spectroscopy and Photochemistry of Plsnetary and
Cometary Molecules

W79-70375

(Combustion and Fluld Mechanics) 154 75-61 W79 70364
750-0t 52 w79-70271 FREE WANG AIRCRAFT
Shuttle Entry Air Data System (SEADS) Performance Improvements Y Satety end
750-04 (33 o W79-70281 otormane WS 70085
154 80-70 W79-7037¢ FREON , L o s
FLUID FLOW Lesar Sp
Msthematcal and Numencal Analyss 750-03-03 W79 70278
505 15-31 W79 70103
FLUID MECHANICS FREQUENCY mcugﬂ;w c
Anglytical Fluid Dynamics Space Applcations CCIR/WARC Support
50506 11 w79 70038 543 10-01 - W79 70309
A Fight £ T < and Suppon Studies
505 06 54 - W79 70049 643 10-01 R W79-70310
Avistion Safety Technology - Apphed Flud Mech T C and Support Studies
605 08 25 W79 70070 643 10-01 W79-70311
Shuttle Paylosd Defintion Space Fhight Technology FREQUENCY DISTRIBUTION
Expanments Frequency snd Timing Research
750 01 22 w79 70270 _ 310-10-62 W79 70508

Definition of Physscs and Chemustry Expanments {PACE)
m Space

FREGUENCY MODULATION
In-Orbrt  Calibravon of MESA Low-G Accelerometer

750.01 59 w78 70272 750-03-29 . . “’7957&2,97
Geophysical Flurd Flow Expeniments on Spacelab hes
750-03 28 W79-70285 643-10-02 W79 70313
FLUIDICS RF| Systems Technology
General A A A 3 310-30-69 W79-70518
s125201 Wrs-7013)  FAEGUINCY REwpoNsE .
§12.52-03 w79-70132 _ 506-18 33 w79 70191
FLUIDIZED 82D PROCESSORS FREGUENCY '::."rm R
Combustion Technology Freq T
778.81-02 W79-70308 310-10-62 W79-70508
FLUORESCENCE IIIOU!ICYSI‘I’A.DASRI::V
High Resolution Ls: Electro- | Se: Orbring Standards St
Toroiogy - uon  Lasers ro-Optcsl Semo' 650.20-20 ) W79.70323
506 18-23 W79-70189 P Time and Frequency
FLUORINE courouum 310-10-42 W78 70504
Long Life - S for Planetary Frequency and Timing Research
Spacecraft 310-10-82 W79 70508
506-21-25 w79 70218 ""E’“W R n Zoro Gravity
tong ULfe Spacs Storabla P s X
Tochmaiogy ° 750-03-27 W79 70286
526 71-05 W79.70269 FRICTION DRAG
FLUTTER o Turbulent Drag and Notse Reduction
losds A and Oy 505-08-23 W79-70041
505 02 23 w79-70009 FUEL CELLS
Flight Loads and Asroeiastcity £} h Energy G and Storage
505-02 24 W79 70010 508-23-22 W79-70230
Fan Compressor and Turbine Research FU!I. COMBUSTION
605-04 22 W78 70025 ision Pollution Ry
| y end | A and Testing 505-03-22 W79-70020
505-11-43 W79 70099 Engine Dy aD R
Energy Efficiant Transport Fiight Research 505-05-22 W79-70033
516-53-04 W78 70148 A 4 Ch \ P Tech
SCR-Matenals and Structures " .
FAISS g W19-10152 ruslo:;o::unmu wieroar
FLUTTER ANALVSIS Resanrch jaion Pollution R
) 505.03-22 W79-70020
505-04-62 W78-70029
A i of Turtane Eng Low Speed Prapefler Technology
510-55-02 w79.70116  505-0472 ~ W79-70030
FLUX (RATE) Engme Dy &b
JPL P gy | O 505-05-22 W78-70033
153-09-70 W79-70348 A G | Py R: h
FLUX DENSITY 505 05-62 W79-20037
Advanced Nickel Cadmwm snd Probe Battenes Engine C p Technology
506-23-25 W79 70221 511 54.02 W798-70121
a Ad s T
192-55.64 WIS70428 5145503 - W79-70141
Ly .' WARR CONTROL
Pooted Asrcraft T Arcraft Energy Efficient Project (ACEE) Assstance and
' Testing
505-11 54 wW79-70101
Dmm, Fly By-Wirs Fiight Expenment 516 53-01 W78-70146
512 51 04 W75-70130 Energy Efficient Transport
Short Medwum Range Advanced Transport Awcraft 618-53-03 w79-70147
Technology Energy Efficent Engimne Technology
518-50-01 W7 70144 718-01-02 W79-70158
06 FUEL INJECTION
Ki edge A Py P Pollution Red:
505-08 19 W78-700868 505-03-22 W78-70020

GAS ANALYSIS

C and  Aug! S Technology
505-04-32 w79 70026
505-05-43 wW78-70035

FURL SYSTEMS

Broad Specif; Fuetls T )

511-59-02 wW79-70129
FUEL TANKS

Acvanced Transport Aucraft Tachnology
518-50-23 W79 70145

Fue! Tank Sesiants
517-53 11 W79 70151

FUELS

Industns! Cogeneration Analysis

778-14-05 W79 70301
FULL SCALE TESTS

G 1] Agrody Performance Technology
505-10-11 W78 70083

Fire Systerns and Full Scale Test (FIREMEN)
510-56-07 W79-70119

Engine Compx i T g
511 54 02 W79-70121

FUNCTIONAL INTEGRATION
Appled M snd A Cryogenic
Technology for Spacefiight
506 25 25 W79 70240
FUSELAGES

P System
505-04 13 W79 70024

Fhight Oynamics
505-06 81 W79-70050

Asrcrsft Fire Safety and Testing
5056-08 27 w79 70071

FUSION

Development of s Shuttle Flught Expernment Drop
Dynamics Module

750-03-01 W79 70274
G
GALACTIC EVOLUTION
Theoretical Astrophysics
188-41-55 W79-70404
Gamma-Ray Astronomy
168-46-57 W79-70413
GAMCTIC RADIATION
y Studies of A L Py m Pianetary
Atmosphcvcs
154-75 61 W79-70365
Parucie Astrophysics
186-46-56 W79 70410
X-Rsy Astronomy
188-46-59 W79-70415
GALAXIES
Infrared Astronomy
188-41-85 W79-70407
Gamma Ray Astronomy
188 48-57 W79 70412
Gamma Ray Observstory (GRO)
188 78-80 W79-70420
Advanced Mission Study Adh X-Ray P
Facility
188-78-60 W78 70422
Chemucat Evolution
192 55-61 W79-70425
GALUUM ARSENIDES
and
506-15-23 wW79.70169
Properties of M ts for El
506-15-25 w78-70170
Solar Cell Technology
506-23-12 W79 70227
GAMMA RAY ASTRONOMY
Gamma Ray Astronomy
188-46 57 W29-70411
Gamma Ray Astronomy
188-46-57 W79 70412
Gamma-Ray Astronomy
188-46-57 W79 70413
Gamma Rsy Observatory (GRO)
188-78-60 W79 70420
GAMMA RAY TELESCOPES
Gamma Ray Astronomy
188-48-57 W79 70411
Gamma-Rey Astronomy
188-48-57 W78 70413
GAMMA RAYS
Ach € C
153-09-70 W79 70349
Ground Based Observations of the Sun
170-38-52 W79 70390
Perticle Astrophysics
188 48 58 W79 70409
Remote Sensing of Planetsry Surfsces
196-41-40 W79-70438
OAS AIM.YI!I
L. Tech for Gas and
Goud Partcle Composition m High Pvcuum Atmospheres
154 90-53 W78 70371
Innmmem Syslcrm lw Messurement of Trace Gas
mthe S
IU—IW W78-70458
1-186




GAS COMPOSITION

o of New I for D

of Trace C nthe S 30

198-10-08 W79-70460
High Resol infr N of

Trace Gases

198-20-03 W79-70489

tnstrumem Developmem for Neutral Gas Composnon
snd Density Messurements i Planetary Atmospheres

154-90-52 W79-70370
GAS DERSITY
od A snd L
Astrophysics
186-41-54 W79-70442
GAS DYNAMICS
Laser Energy Conversion and Appiications
606-25-41 W79 70247
Planetary Mission Support
506-26-23 W79-70252
Absolute Pressure Molecular and Atomic Beam
Cal T for Mass S eters
154-90-51 W79-70369
Theoretical Astrophysics
188-41-55 W78-70404
GAS FLOW N
505-04-62 W78-70028
GAS MASERS
Precision Time and Frequency Sources
310-10-42 W78-70504
Fraquency and Timing Research
310-10-62 W78-70508
GAS TEMPERATURE
Propulsion instrumentstion Research
605-04-62 W79-70029
GAS TURBINE ENGINES
Propuision Pollution Red [ h
505-03-22 W79-70020
Gas Turbme Engme Pollution Reduction Technology
605-03-25 W79-70022
. and Aug Sy 1. g
505-04-32 W79 70026
Fuels Resserch
505-04-52 W79 70028
P henc Crurse R
511-55-02 W79-70122
Broad h Fuets T Y
511-59-02 W79-70128
GAS TUASINES
A d Proput " - Hot Section
505-01-12 W79-70001

GAS-LIQUIP INTERACTIONS
Definrion of Physics and Chemistry Expenments (PACE)
n Spece
750-01-59 W79 70272
GAS-METAL INTERACTIONS
Fatigue Damage in Steels and Composites

505-01-21 W78-70002
H T S Technology
511-58-02 w78-70128
Power Transfer Research
505-04-42 w79 70027
511 58-02 W79 70128
GENERAL AVIATION AIRCRAFT
$05-02 33 W79-70011
Propulsson Noiss Research
605-03-13 W78 70018
Propt Pollution R h
' 505-03-22 W79 70020
Low Speed Propeiler Technology
605-04-72 W79 70030
505 05-62 W79-70037
Avionics  Genenc
505-07 23 W78-70057
Asrcraft Propulsion System Ssfety Technology
$05-08-22 W79-70068
Aviation Ssfety Technology
505-08 23 W78-70069
Asrcratt intsnor Nowse Reducton
805-09-23 W79 70077

Generat Avistion Single Pot IFR Systems

605-09 53 W78-70082
505-10-11 W79-70083
A Arcraft A Y and Fhght
Dynamics
505 10-13 W79-70084
" Safety end
Performance Improvements
505 10-14 W78 70085
Generat Avistion Arr Traffic Flow Dynamics
505-10-18 W78 70088
General Avishion System Stuches
791-40-53 W78-70114
Quiet Cesn General Aviation Turbofan (QCGAT)
511-63-02 wW78-70120
612 52-01 W79-70131
612.52-03 W78-70132

1-16

System T gy Studies S for the
Validstion of Dignial Fight Controt Systems
5613-50-11 w79 70133
GENETIC COOE
Ongin and Evolution of Ufe
192-55-67 W79 70432
Ongin and Evolunon of Life
192 55-67 W79 70433

GROCHEMISTRY
Planetary Magnetusm

153-04 81 W79 70340
Planwtary Synthess
153-06 80 W79-70343
tnstrument Definition
153-09 80 W79 70350
Genera! Operations
153 10-80 W79 70351
Chemica! Evolution
192 55-61 W79-70424
Orgenxc Geochemustry
192 55-62 W79 70426
GREODESY
Data Analysis  Planetary Cartography
151 04 80 W79-70334
QEOLOGY
Planetary Geologic Studies
151-01 80 W79-70331
Planetary Synthes:s
153-06-80 W79 70343
Chemca! Evolution
192 55-61 W79 70424
GEOMAGNETIOM

Space Plssmas Physics Partcles sand Particie/Fretd
Interactions

170-38 55 W79-70380
QROPHYSICS
Geophysical Flud Flow Expenments on Spacelats
750-03 26 W79 70285
Expenmental Studies
153-02 80 W79 70338
Planetary Magnetism
153-04-81 W79 70340
Plsnetary Synthesis
153-06 80 W78-70343
tnstrument Definition
153-09 80 w79 70350
Geners! Operations
153-10-80 W79 70351
GEOS BATELUITES (ESA)
Particle A Facility M, and Oy

of a Cslibrsuon Faciity for Magnetosphenc and
Solsr terrestnal Expenrments

170-38 57 W79-70385
GECSYNCHRONOUS ORBITS
T gy R of 8 Global tnf Sernice
System
790-40-13 W79 70257
Orbrting Standards Study
650-20-20 W79 70323
Effects and P
199-45-01 W79-70494
GSTDN System Optimzation
310-20-47 W79-70612
GERMANIUM
Gamma-Ray Astronomy
188-48-57 W79-70413
A Techr i D o G | Segnal
and Data Processing Electronics Sold State Detectors
188-78-51 W79 70418

505-07-13 W79-70054
On-Board Navigstion  Near Earth Seteliites
506-19-26 wW79-70199

Civii Applicstions of the Globs! Postionmng Satelite

SUBJECT INDEX

GRAPNITE-EPOXY COMPOSITE MATERIALS
Fangue Damage in Steels and Composrtes

505-01-21 W79 70002
Fire Resistant Matenals
505-01 31 W78-70004
{3 E Effects in C.
505-02 41 W79 70012
GRATINGS (BPECTRA)
Deves of Expx and H for Solar
Resesrch
170-38-51 w79 70388
GRAVITATION

Cryogenic Technology for Cooling Detectors Below 10
Ketvin

506-25 21 w79 70239
Planetary Intenors
153-03-81 w78 70339
Relstrvity and Celestis! Mechanics
188-41 54 W79-70402
Gravitational Expenments n Space
188-78-860 W79-70421
Space Brology
199-41-00 W79 70492
X-Band Uptink Development
310-20-84 W78 70513
GRAVITATIONAL CONSTANT
Gravitstionsl Expenments ; Space
188-78-60 W79 70421
GRAVITATIONAL EFFECTS

Definition of Physics snd Chemustry Expenments in Space
{Combustion and Fluid Mechanics)
750-01-52 wW78-70271
Jont US/USSR Buwlogicat Sateliite Project (COSMOS
80)

199-91-00 w78 70500
GRAVITATIONAL FIELDS
Relatvity
188-41 54 W79 70401

GRAVITY WAVES
High Speed Data Transfer X/S Band Components

508-20 45 W79 70211
Partcle and Particle/ Photon interactions

A henc Mag Couphing)

170-36 56 W79-70383

GRAZING INCIDENCE
Development of Experiments and Hardware for Solar
Physics Resesrch
170-38 51 W78 70388
GROUND BASED CONTROL
Short Haul Air Trensport Conceptusl Demign Studies
791-40-11 W79-70106
GROUND SPEED
Avistion Ssfety Technology - Wind Shear Technology

505-08 28 W78-70072
GROUND STATIONS
Dats C Systemn Dy
650-10-13 W79 70314

Civil Appications of the Global Positioning Sateline
System

650-10-17 W78 70315
Globa! Disester Communications

850-10-20 W79-70316
Widebend 30/20 GHz Systems Technology

650-680-18 W79-70327
Ground-Based Observations

170-38-52 W78-70381
GSTDN System Optimization

310-20-47 W79 70512

GROUND AIR-GROUND COMMUNICATIONS
Digrtal Operstions
506-07 18 W79 70055
QUIDANCE (MOTION)
Digital Operations  Rotorceaft and V/STOL
505-07 11 W79-70063
GUST ALLEVIATORS
Energy Efficrent Transport Flight Resesrch

:(n“;%" WI5.70315 516-53-04 W79.-70148
- GUST LOADS
GRAIN BOUNDARISS Tit Rotor Research Arcraft
Electromic Crystais Growth snd Perfection 744-01-01 W79.70164
506-15-33 W79-70171
GRAND TOURS QYROSCOPES
aa Vo 0. On-Bosrd Newgation - Leser Gyro System
Pump for Noble Gas 40 1929 W79-70200
and Hydrogen Pumping on Atmosphenc Entry Probes on
Outer Planet Missions
164.90-54 W79.70372 H
VLBI Development and Anslys:s
310-10-61 W79-70607
F snd Timng R: MALOCARBONS
310-10-62 W75-70608 Devel of New s for D
Y C St
310-20-85 WI8.70514  Toarrca m the W79-70480
Radio Systems Development Ecology/Ervironments! Effects
310-20-86 W79-70615
GRANULAR MATERIALS 199-43-01 W79-70483
Defintion of Physics and Chemstry Expenments (P, HARDWARE
 Spece * " (PACE) Precmon Pomtng  snd  Comtrol Advanced
750-01-59 W79.70272  Sescecrsit/Expenment Systems
GRAPWITE 508-19-13 W79-70195
[ of A d C n Arcraht Acedents  MARMOMIC GENERATIONS
734-01-23 W79-70162 Ack d R h A and
Casts-C for Spece Transpo 506-10-23 W79-70088
Systems MEAD-UP DISPLAYS
524-71-03 W79-70267 Satety T - Op P and
0 . N Veincle St Pakduirer
778-33-05 W78.70303  506-08-21 W79 70067
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SUBJECT INDEX
Flhight Mansgement Systems
505-09-31 W79-70078
HEALTH
The Monrtonng and Maintenance of Crew Health
199-15-00 W79-70485
Ecology/ Environmental Effects
199-43 O1 W79-70493
HEART DISEASES
¢ lar Dy 9
199 01-00 W79-70479
MEAT FLUX
C and Aug Sy Tec
505 04-32 W79-70026
NEAT PIPES
Advanced Matenals i g ond i
Processes
506 16 22 W79-70174
Thermoelectric Thermionic Energy  Conversion
Technology
506-23 35 W79-70233
Thermal Canister Expenment
750-03-07 w79-70278
HEAT RADIATORS
Thermoetectric Thermtonic Energy Conversion
Technology
506-23-35 W79-70233
Therma! Canister Expenment
750-03 07 W78-70278
HEAT RESISTANT ALLOYS
A d F L] s Hot Section
505-01 12 W79-70001
Physics and Chemustry of Solids
506-16 12 W79-70173
A M s  Manufi mg and Lubrication
Processes
506-18-22 w79-70174
REAT SHIELDING
TPS M a Y E
506-16-41 W79-70177

TPS Matenasis for Space Transportation Systems

506 168-43 W79-70178
MEAT SOURCES
Comb and  Aug Sy Technology
505 04 32 W79 70028
HEAT TRANSFER
Fan Compressor snd Turbine Research
505-04-22 W79 70025
Computational Asrodynamics
505-08-13 W79-70039
Nozzie Aerody
505-11 22 W79-70093

Advanced Chemicsl Propuision Technology

506 21-12 W79 70217
Space Vehicle A and Config

Technology

506 26 13 W79 70250
Shuttle Payload Defimtion Space Fhght Technology

Expenments

750-01 22 W79-70270
Shuttle |, Leeside T S g (SILTS)

750-04-04 W79-70293
Ind | Co Anah

778 14-05 W79 70301
TING
OEX Thermal Protection Expenments

750-04-06 W78 70295

HEAVY UFT MELICOPTERS

Rotorcraft System Studwes

791 40-31 w79 70110

HEAVY UFT LAUNCH VENICLES

Ecology/ Environments! Effects

199 43-01 W79 70493

MHEUCOPTER CONTROL
Rotorcraft Aerodynamic Performance Dynamics and
Handling Quatrties
506 10-21
NEUCOPTER DESIGN
Rotorcraft Aerodynamic Performsnce Dynsmics and
Handling Quaiities

W79 70087

505 10-21 W79-70087
A d R PPN t and T

Assessment Studies

514 50-01 W79-70138
HELICOPTER PERFORMANCE

A Perf Dy and

Handhing Qualities

505-10-21 W78 70087
MNELICOPTER WAKES

Rotorcraft Aerodynamic Performance Dynamics and
Handiing Quairties

505 10-21 W78 70087
A A A

505-10-23 W78 70088

NEUCOPTERS

Advanced Aircraft Structures

505-02-13 W798-70007
Propulsion Nose Research

505-03-13 W79-70018
Dignal Operstons  Rotoreraft snd V/STOL

505-07-11 W79-70053
Cockprt  Avionics Automated R/C end V/STOL

Awvionics

505-07-21 W79-70058
Aircraft Intanor Notse Reduction

505-09-23 W78-70077

HYPOKINESIA
Awrcrstt Operstional Support HUMAN REACTIONS
505 11 64 Ww79-70102 Human Response 10 Nomse
H T y logy 505-09-13 W79 70076
511 58-02 wW79-70128 Auwrcraft Intenor Nose Reduction
H Advanced R ft 9 S 505-09 23 W79-70077
Expenments HUMAN TOLERAN
513 54 11 W75-70136 Advanced Tumo;uro:ylmenm Notse
Rotary Wing VTOL Oy J E 511-57-03 W79.70126
513 54-13 WwW79-70137 HUMIDITY
Rotor System Technology Integrstion Validation &, Ad 0 E €
usdg.m.o‘ W79-70157 192 55-84 W79 70428
fotsry Wing VTOL Op S Expe m..'P "“.'u‘".! o Tech
513 54 13 W78-70137 4
MELUM 508-21 17 w78 70218
Apphed Mathemstics and Advanced Cryogenic NYDRAZINES
Technotogy for Spacefiight Long Life Ad d Proput S for Planetary
506-25 25 W79-70240 Spacecraft
Spacetab |l Superfiurd Helium Expenment 506 21-25 W79 70219
750-03 13 W79 70280 kong Ufe Spsce S ) F S
M \ Pump D for Noble Gas Technology
and Hydrogen Pumping on Atmosphenc Entry Probes on 525 71 05 W78 70269
QOuter Planst Missions HYDROCARSON COMBUSTION
154 90-54 W79-70372 P Crusse E Rod:
Low Gravity Superflud Helium Advenced Technology 511 55-02 W79-70122
Development HYOROCARBON
188-78 51 W79-70418 Fuols ,.,m,;"“"
HELMETS 505-04 52 W78-70028
199 71-00 ’ W78-70498 Hy P
HETERCOYNING 505-05-43 W78 70035
Losat H Sp for Broad Spects Fuels Technolog
750 03-03 w79.70276 ~ 511-59-02 . Wrs 70128
HIGN ENERGY INTERACTIONS Ch | Proputsion T 7
Photon-Matter interactions 508-21 12 w79 70217
506 25 33 wW79-70245 A S ft Propul g
HIGH PRESSURE 508-21-17 w79 70218
G and A S Ti h tong Ufe A d Propul 3 for Planetary
505 04-32 W798-70026 Spacecraft
HIGN RESOLUTION 508-21-25 w78 70219
; H'W'G Resol o arad of Y RBONS
race Gases N Vi 5 for
198 20-03 W79-70469 Pume " r foble Gas

HIGH STRENGTH ALLOYS
Fatigue. Lite Prediction Methods and Fracture Control

505 01-22 W79 70003
HIGH TEMPERATURE
High T A s
505 02 53 W79-70014
Fiight Research Devel
505 06-44 W79-70046
High Tq Space S
506 17-43 W79-70185
Biological Ad 0
192 55-64 W79-70428
HIGH TEMPERATURE ENVIRONMENTS
Power Transfer Research
505 04-42 W79 70027

HIGH TEMPERATURE RESEARCH
TPS Matenais for Space Transportation Systems

506 16-43 W79-70178
MHIGH TEMPERATURE TESTS
Hyp Arrcraft S
505-02-54 wW79-70015

HIGN YOLTAGES
Soacecraft Charging and High Voltage Plasma Effects

506 23-42 W79 70234
Plasma and E i

E for A to Large Space Power

Systems

506-23-47 W78-70235

Mutt-KW Low Cost Esrth Orbital Systemns
506 23-59
HOLOGRAPHY
A y Test Methods and
505-06-41
HORMONES
Supporting Biomedics! Research
199-21-00
HUMAN BEHAVIOR
Human Behavior and Performance
199-17-00
HUMAN FACTORS ENGINEERING
Human Response to Nowse
505-09-13
Flight Menggement
505-09-33 W79-70079
Geners! Avistion - Single Pilot IFR Systems

W79-70238

W78-70044

W79-70488

W78-70488

W79-70076

505-09-53 W79-70082
Human Factors in Avistion Safety
515-51-11 W79-70143

Man-Machne Enginesring Requirements for Data
Functonal Intertaces

199-53-00 W79-70497
HUMAN PERFORMANCE

Human Factors in Aviation Ssfety

515-51-11 W79-70143
Human Behavior end Performance

199-17-00 W79-70486
A Tak 1, Devel

199-51-04 W79-70496

Man-Machne Engineerng Requirements for Data
Functional interfaces

199-53-00 W79-70497

and Hydrogen Pumping on Atmosphenc Entry Probes on
Outer Planet Missions

154 90-54 W79-70372
HYDROGEN
Fatrgue Damage in Steels and Composites
§05-01-21 W79-70002
Plume Charactenzstion snd Laser Hested Propulsion
506-21-48 W79-70221
M Vi Pump Devel for Noble Gas

and Hydrogen Pumping on Atmosphenc Entry Probes on
Outer Planet Missions

154-90-54 W78 70372
UV and Optical Astronomy

188-41-51 W79-70398
Precision Time snd Frequency Sources

310-10-42 W79-70504

HYDROGEN EMBRITTLEMENT
Surface Physics and Computstionsi Chemustry

508 18-11 W79 70172
HYDROGEN ENQINES
Ach Transport Asrcraft T
516-50-23 W79-70145

MYDROGEN FUELS
Gas Turbine Engmne Polluton Reduchon Technology

506-03-25 W78-70022
Advanced Transport Aircratt Technology
516-50-23 W78-70145
HYDROGEN OXYQEN ENGINES
Adh h Proputsion T -
506-21-12 W79-70217

Low Thrust Chemical Propulsion Systems for Esrth

790-40-22 W79-70259
HYDAROXYL RADICALS
Devok of New S for D.
of Trace C i the St
198-10-08 W79-70460
HYPERSOMIC AIRCRAFY
High St
506-02-53 W79-70014
Hypersonic Awcraft Structures Technology
506-02-54 W78-70015
505-05-43 W79-70035
Hy Arcraft Aerody and Fight Dy
505-11-33 W79-70096
HYPERSOMIC COMBUSTION
505-05-43 W79-70035
HYPERSORIC WIND TUNNELS
Turbulent Drag and Noise Reduction
506-08-23 W79-70041
HYPERVELOCITY FLOW
Planetary Mssion Support
508-26-23 W79-70252
HYPOOYNAMIA
Bone/Muscie Alterations
199-07-00 W79-70482
HNYPOKINEMA
199-21-00 W78-70488
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ICE

I
Ice
Touds Pgriculates and Ices

154-30-10 W78 70356
1CE FORMATION

505-08-13 W79 70062

o and Ind t A and Testing
505 11-42 W79 70098

ICE PREVENTION
Awcraft Propulsion System Sefsty Technology
505 08 22 W79-70068
1SNITION
Definition of Physics and Chermustry Expenments in Space
{Combustion and Flud Mechanics)

750-01 52 W79 70271
ILLIAC 4 COMPUTER
i and N Anaty
505-15 31 W79 70103
IMAGE ENMANCEMENT
UV and Optical Astronomy
188 41 51 W79-70398
imAaGE Plo/al‘llﬁ
508-19-35 W798-70202
On-Board Data P g Sy Ap Radar
{SAR) tmage Processor
506-20-25 W78-70207
On Board Dsts Processors Parallel Processing
Technology
506 20-26 W79-70208
} Image Analy
188-41-53 W79-70400
Imasging Studies of Comets
196-41-52 W798-7044%

Imsge Processing Fecihity Performance Evelustion
Methods
310-40-39 W79-70523
Mcrowave Imsge Data Processing Techniques and
System Development

310-40-43 W79-70526
IMAGING TECHNIQUES
Gsmma Ray Astronomy
188-48-57 W79-70411
X ray Astronomy
188 46-59 W78 70414

Microwsve image Data Processing Techniques and
System Devslopment
310-40-43 -
IMPACT RESISTANCE
Physics and Chemsstry of Soixds
506 16 12
INDUSTRIAL :um

W79 70528

W79 70173

778 14-05
INERTIAL NAVIGATION
Integrated Control  Genenc
505-07-33
INFECTIOUS DISEASES
Prefught Detection of Disease
199-11-00
INFORMATION DISSEMINATION
High Speed Data Transfer X/S Band Components
506-20-45 wW79-70211
INFORMATION MANAGEMENT
Adaptive Dsta Handiing Resource Effective Data System
{REDS) Defintion

W79 70301

W79 70059

W79-70484

506-20-16 wW79-70208
Solxd Suste Device Technology Advanced
Components
508-20-33 W79-70209
INFORMATION SYSTEMS
Precsion Pointing and  Control Advanced
s iyl <
/ Y
506-19-13 W79-70195
Adap Dates M g R Effective Dats System
(REDS) Definttion
506-20-16 W78 70205
Technology Req of & Giobat Inf Service
System
780-40-13 W79-70257

INFRARED ABSORPTION
Infrared Festures of Planets Satellites snd Asteroids

1563-07-60 W78 70345
INFRARED ASTRONOMY
Theoretcal Astrophysics
188-41-55 W78 70404
infrared and Radid A
188-41 55 W79 70405
Infrared Astronomy
188-41-55 W79 70407
tow Gravity Superfiud Helium A Technology
ent
188-78-51 W79-70419
Ground-Bssed Infrared Astronomy
196-41 50 W79-70439
A A y and Y
Ast
196-41-54 W79-70442
{NFRARED DETECTORS
in-Fight Cat and Wind Shear Detection
505-08-11 W79-70061

Properties of Matenals for Electromc Applicstions
606-15-25 wW79-70170

1-18

Eisctronic Crystals Growth and Perfection

506 15-33 W79-70171
Ultrasensitive Detectors Far IR Sensors

506 18 11 W79 70186
Uh D. iR S

506-18 13 W79-70187
Int o, Array Devel

508-18-15 W78.70188

Adsorption Pumping Cryogenic Refrigeration
506-25 27 W79-70242

Space-Based Planetary Detection Systams

790-40-11 W78-70255
INFRARED IMAGERY
infrared imagery of Shuttle
750-04-05 W79-70294
Remote Sensing
153-07-80 W79 70346
Earth Based tunar Observations
196-41-78 W79-70450
INFRARED INSTRUMENTS
A € D,
154-90-70 " W79 70376
Infrared Astronomy
188 41-55 W79 70407

{NFRARED INTERFEROMETERS
Space Based Planetsry Detection Systems

780-40-11 W79 70255
A ce M C System Studies
790-40-31 W79 70260
P y y and Sup g lab y
Research
198-41-67 W79-70443
INFRARED LASERS
Tunsbie Molecula: Lasers
506-25-43 W79 70248
INFRARED SCARNERS
Shuttle Loesde T S {SILTS)
750-04-04 w79 70293

INFRARED SPECTRA
infrared Festures of Pianets Setellites and Asterods

SUBJECT INDEX

INTERFACIAL TENSION
[V

and A
505-01 33
INTRRAFERENCE DRAG
Rotorcraft Asrodynamic Performance Dynamics and
Handhing Quaites

W79 70006

505-10-21 W78 70087
INTERFEROMETERS
Redio Astronomy
188-41 55 W79 70406
Infrared Astronomy
188-41 55 W79 70407
Q S oy of Minor C
of the Earth s Stratosphere
188 20-03 W79 20487
INTERFEROMETRY
Space-Besed Planetary Detection Systems
790-40-11 W79 70255
Search for Extrasolar Planets
196-41-68 W79 70444
INTERGALACTIC MEDIA
Relativity
188-41-54 W79-70401
INTERRATIONAL COOPERATION
Space Applicstions CCIR/WARC Support
643 10-01 W79 70309
Jomnt US/USSR Biologics! Ssteline Project (COSMOS
80
199-91-00 W79-70500
INTERNATIONAL SUN AND EARTH EXPLORERS
Particle Acced Facilty A and Op

of 8 Cshibraton Fascility for Magnetosphenc and
Sotar terrestnal Expenments

170-38 57 W79 70385
INTERPLANETARY DUST
Clouds Particulstes and ices
154-30-10 W78 70356
Cometary Instrumentstion
154 80-71 W79-70377
INTERPLANETARY GAS
Sl Wave Laser R N
506-25 38 W79 70246

153-07 60 W79 70345 Laboratory Supporting Studies (Astronomy)
Comets and Asterods 196-41-84 W79-70453
196-41-76 W79 70449 INTERPLANSTARY MAGNETIC FIELDS
High R Ik M herc Space Plasma Physics - Particles and Partccie/Field
Ti G tnteractions
186.20.09 W79 70469 170-36.65 w79 70380
INFRARED SPECTROMETERS INTERPLARETARY MEDIUM
Planeta Ast Laborat Planetery Geologic Studies
Resoareh y ronomy end Supporting ratory 151-01.80 W79 70331
196-41-67 W79-70443 Particles and Perticie/Field Intersctions
Ground Based Intrared Astranarmy 170-38-55 W79-70379
196-41-72 W79-70446 Radio Science Space Plssma Physics
INFRARED SPECTROSCOPY 170-36 57 W79 70386
Infrared Festures of Planets Satelites and Astercds |WTERPLANETARY SPACE
153-07-60 W79 70344 Onigin and Composition of Meteorites
Ground Based Infrared Astronomy 152-03-80 W78 70336
196 41-50 W79.70439 INTERPLANETARY SPACECRAFT
Ground-Based Infrared Astronomy On Bosrd Data Processors Paraflel  Processing
196 41-72 W79 70448  Technology
Y for M, ° ot Trace Gas 506 20-26 N W7;Bu-70208
C n the S Long I;n:o Advanced P y for P y
188 10-04 9-704 Spacecra
88 A Freld M w1 ,.m,f:, 506 21-25 W79-70219
188 10-06 W78-70481 NASA End-to-End Dats Systems Modular Dsta
s Sp py of Minor C Y
of the Earth s Stratosphere 523‘7"5:‘05 Protect W79 70266
188 20-03 W79-70487 anetary on
INFRARED TELESCOPES 183 58-70 W79-70436
Spsce-Based Planetary Detection Systems lmrmun G:'l Laser R N
790-40-11 W79-70255 ave
Ground-Basad Large Infrared Telescope Support 506-25 38 W79-70246
196 41 75 W79-70448 UV and Optical Astronomy
INPUT/OUTPUT ROUTINES 188-41-51 W78 70398
Cockprt Aviomics  Genenc INTERSTELLAR MATTER
505-07 23 W79-70057 Comets and Interstellar Matter
INSTRUMENT FLUGNT RULES 164-75 50 W79-70363
Geners! Aviation - Single Pilot IFR Systems UV and Opucsl Astronomy
506-09 53 W79-70082 188-41 51 W79 70397
INSTRUMENT PACKAGES UV and Optical Astronomy
ACIP (A Coefficrent . Package) 188-41 51 W79-70398
nrent infrared Astronomy
750-04-03 W79-70282 188-41-65 W79 70407
INSULATORS Particla Astrophysics
Thermoelectric  Thermionic  Energy  Conversion 188-46-56 W79-70410
Technology Gamma Ray Astronomy
508-23-35 W79-70233 188-48-57 W79 70412
INTAKE SYSTEMS Chemical Evolution
Infet and Nozzte Research 192 55 81 W79-70424
sogoc—:z o W75-70023 Chemical Evolution
192 55-61 W79-70425
505 05-43 W79-70035
INTERTROPICAL CONVERQGENT ZONES
\ High Performance  Awcraft  Aurframe-Propulsion gy Aercsol Ch y and Physical Siate
505-11-21 W78-70092 188-10-05 W78-70459
INTEGRATED CIRCUITS , Arbome Platform Suppornt for Stratosphenc Samping
A S rogram
612 52-01 W78-70131 198-10-10 W75.70463
Muitih 8 INTRAOCULAR PRESSURE
506 18-33 w79 70191 Cataract Surgical Tool D - S for Kresge
On-Bosrd Dats  Procsssing Multispectrsl  Dats Eye Institute
Processor 199-00-00 W78-70478
608-20-23 W79 70206  INVISCID FLOW
Network ! P 9 C Inlet and Nozzle Research
310-30-70 W79-70519 505-04-12 W78-70023
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SUBJECT INDEX LIFE (DURABIUTY)
Computational Astodynsmics 1SOTOMC LABELING Rotary Wing VTOL Operating Systsms Expenments
505-06-13 W78-70039 Ongin and Composition of Meteorites 513-54-13 W79-70137
10 152-03-80 W79-70336 LANDING GEAR
Lsboratory Simulation Turbulence snd Modeting
153-06-70 W79-70342 J 505-06-21 W78-70040
Radio and Radar Planetary Studies Asrcratt Landing Efficiency Imp
196-41-51 W79-70440 505-08-33 W79-70075
Ground-Based Optical Astronomy JET AIRCRAFT SCR Matonais and Structures
196-41-71 W79-70445 sogos;ogskvm Generc W79.70057 617 53-13 W78-70152
104 BEAMS - - LANDING LOADS
lon Thruster Resaarch and lon Beam Applications In-Fisght Cat and Wind Shear Detection 9 and A and Testing
506-22-32 W79-70225 502'03' 3 W79-70061  505.11-43 W79-70099
Ad d Technug for the M of lon v et - b LANDMARKS
Composition and Dnft B 02 cstion Fusts Toch W75-70121 Onboard Navigation  Landmark T
154-90-55 W78-70373 611 §9.02 b W78-70128 508-19-23 W78-70197
108 CURRENTS JET AIRCRAFT NOISE Feature Identfication and Locstion Expenment (FILE)
Instrument Development for Neutral Gas Composition Nose Reduction Technology for Short-Haul Aircraft 750-03-14 W78-70281
and Density Meassurements in  Planetary Atmospheres 505-03-11 W79-70018 LANGUAGE PROGRAMMING
154-90-52 W79-70370 Nodase Reduction Technology Nstursi Humasn-to-Machine Interface
10N ENGINES 505-03-12 W79-70017 310-40-37 W79-70522
Auxihary Electnc Proputsion Systems Basic Nouse Research LARGE SCALE INTEQRATION
506-22 16 w78-70223 505 03-15 W79 70019 Highty Reft Sensor T Predictable Long- Ufe
ton Thrust Subsystem Technology for Solar Electrc  JEV ENGINE FUELS LSI Mcrocircuits
Proputsion (SEP) Basic Combustion and Pollution Research 506-18-45 W79-70194
506-22-22 W79-70224 505-03-23 W79-70021 Adaptive Datas Handling Digrtsl Dsta System
10N PROPULBION . B! S Fuets Tech ) 508-20-15 W78-70204
Auxilary fon Thrustar System Technology 511 59-02 W79-70128 On Board Dsta Processing Synthetic Aperture Redar
506-22 12 W78 70222 JET LUPT {SAR)} imege Processor
ion Thruster Ressarch and lon Beam Applications Combst Vehicle and Mssile Aerodynamics and Flight 506-20-25 W79-70207
506-22-32 W79-70225 Dynamics High-Density Circunt Technology - Computer Aded
1ONIC REACTIONS 505-11-23 W79-70094 Design and Testng
Magnetosphenc Physcs Particles snd Particle/Field  JET PROPULSION 506-20-69 w78 70216
Interactions Notse Reduction Technology LARGE SPACE STRUCTURES
170-38 55 W79-70381 505-03-12 W79-70017 Precsion Ponting and Control Technology (PPACT)
Calbration Spectra inlet and Nozzie Research Development
198 20-03 W78-70468 505-04-12 W78-70023 506-19-15 W78-70186
Studies/ h R JOSEPHSON JUNCTIONS Electnc Proputsion for Auxdiary Control of Large Spece
198 30-03 W79-70476 A d S -] Systems
IONIZATION 508-25-29 W79-70243 790-40-12 W78-70256
L ¥ Studies of henc P wn Planetary JUMTER (PLANET) LASER APPLICATIONS
Atmospheres Laborstory Simuistion Comb and A Sy Technolog:
154 75 81 W79-70385 163-08-70 W79-70342 505-04-32 W79-70026
Advanced Techniques for the Measurement of lon Physics Dynarmics and  Aesronomy of Planetary Aviation Ssfsty Technology -Applied Laser Technology
Composition snd Dnft Atmospheres 505-08 29 W78 70073
154-90-55 W79 70373 154-10-60 W79-70353 On-Board Nawvigation - Laser Gyro System
IONIZATION CHAMBERS Dynamics of Planetary Atmospheres 506-19 29 W79 70200
X-ray Astronomy 154-20-50 W79-70355 Laser Energy Conversion and Applications
188-48 59 W78 70414 Th Studies  Pla Y 506-25-41 W79-70247
IONIZATION CROSS SECTIONS 154-50-70 W78 70359 Upper A R L y Studies
Photon-Mstter imeractions Radio and Radsar Planetary Studies 188-20-00 W78-70484
506-25 33 W79 70245 196-41-51 W79-70440 LASER NEATING
1ONOSPHERE Ground-Based Optical Astronomy Plume Charscterzation snd Laser-Hested Propuision
Physcs Dynamics and Aeronomy of  Planetary 196-41-71 W79-70445 506-21-49 W79-70221
Atmospheres JUPITER ATMOSPHERE LASER OUTPUTS
154 10-60 W78-70353 Resesrch i Support of by S Adh Ed and Matenals Research
L y Studies of A P n Pl '/ E for Planetary Probes 506-15-21 W78-701688
Atmospheres 154-90-60 W79-70375 LASER RANGE FINDERS
154-75-61 W79-70365 High Resolution Lasers Laser Ranging
lonzation and Rate Processes n  Plsnetary 508-18-26 W79 70190
Atmospheres K Advanced Laser Ranging Systems Development
154 75-70 W79 70366 310-10-43 W79 70505
Ad Tech for the M ion LASERS
Composttion and Dnft ‘"‘&:‘: EQUATIONS and A Cryogemc Aerody Test M and |
154 90-55 W79-70373  fochaciogy for Spacefight 505-06-41 W79-70044
Magnetosphenc Physics Particles and Particie/ Feld 508-25 25 W79-70240 High Resoiution Lasers Electro-Optical  Sensor
Interactions KINESTHESIA Toch
170-38-55 W79/ 70381 a of Firght . 508-18-23 W79 70189
Space Plasma Physics - Psrticles and Partcie/Photon hd High Resolution Lasers Laser Ranging
tmeractions 505-09-43 W79-70081  g06.18.26 W79.70190
170-36-56 W79-70384 Submil W Laser R h
IONOCSPHERIC CURRENTS L 506-25-36 W79 70246
Particle and Partcle/ Photon Interactions Sp opy and Pty hemstry of Planetary and
{A by [0 C Y Cometary Molecules
170-38-56 W79 70383 | AgORATORIES 154.75-51 W79 70364
{ONOSPHERIC DRIFT Specelab 0-G Combustion Facility Adh d A L Y
Advanced Tech for the M of lon 750-03 25 W79-70284 Astrophysics
Composition and Dnft General 196-41.564 W78-70442
154-90-65 W79-70373 1831 0800"""”‘" W79-70351 St Field M Program
oNS 188-10-06 W79 7048
Cometary instrumentation I.AII‘IAI m:‘m LAYER High Resol M of A by
154 50-T W79-70377 Trace Gases
IRRADIATION 505-06 54 W78-70049 198.20-03 W79.70469
Laboratory Simulation Lamunar Flow Control Technology LATITUDE
163-06-70 W78 70342 614-55-03 W79-70141 Shuttle On-Bosrd SAR  Processing  Expenment
Comets and Interstellar Matter Laminar Flow Control Flight Research Definition
154-75-50 W79-70363 5§14 55-04 W78-70142 760-03-31 W78 70289
Vertical Profiles of Ozone and Total Chionne in the Upper L AMINAR FLOW LEARNING
e Short Medium Range Advanced Transport Awrcraft Robotics/Machmne | Atificial
198-10-02 W79-70457 Technology Concepts
1SOLATORS 516 50-01 W79-70144 506;19 30 W78 70201
integrated Controi  Genenc reraft Energy Project Assista LEVITATION
505-07-33 W78-70059 T.:',m & Effcient (ACER) nea and Development of s Shuttle FLght Experiment Drop
ety oo 516-83-01 wre-T018  E w79.70274
ry Intenors - -
153-03-81 wr970329 g Eneey Effcent Transpont Flght Research - o vag  MFE (DURABILTY)
{ n6 Fan Compressor and Turbmne Research
S(u&oAs of th;::;:mon of Elements and Mmneral “Modwm and Haut Cruise N o 502 0422 —d A V:I'79A70_025
162-03-60 w79-70335  Fhofit Dynamucs 505-04-32 W79 70026
Particie Astrophysics sand Shuttle Expenment Defintion 505 11-13 W79-70091 Power Transfer Resesrch
188-48-568 W79-70408 A and Testing 505-04-42 W79-70027
Particle Astrophysics 605 11-41 W79-70097 Advanced Nickel-Cadmium and Probe Battanes
188-48-56 W78-70410 LANDING AIDS 508-23-25 W79 70231
Ground Based infrered Astronomy Terminal Configured Vehxle Program Advanced Life Support Systems
196-41-72 W79-70448 §13-52-13 W798-70135 198-73-00 W78-704989
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UFE CYCLE COSTS

UFE CYCLE COSTS LONG TERM EFFECTS
A d P - Hot Section Long Duration Exposure Facility Progect
505-01-12 W78 70001 760-02-01 W79-70273
Aviocs  Genenc LOUVISIANA
505-07-23 W79 70057 [y A S Studies
Ad;gr:'; Dats Handimg  Digrts! Dams ‘:\79 70208 643-10-02 W78-70312
Matenals Technology A 4 A <
778-83-02 W79 70307 §12.52-01 W78-70131
Station and Network Monitor end Control Technology System Studses S N for the
Development Vshdation of Diwgitsl Fhght Control Systems
310-30-65 n W798-70517  g43.50-11 W78-70133
. ol : . Prop Technolog
u:( nmu nces w78-70528 so;dztg‘ e w79-70218
Planetary Soi Microbiology ar nology
182-55-83 w79 70427 606-23-12 w78-70227
LUFE SUPPORT SYSTEMS Power Management and Low Cost Power Systems
Biologica! and Biochemical Aspects of Ecosystems 506-23-52 W79-70236
192-55-89 W78-70435 Long Duration Exposure Faciity Project
A S S 760-02-01 W79-70273
199-73-00 W79-70499  Low SPEED
T . Low Speed Propelier Technology
505,04 sm W79-7002 605-04-72 W79-70030
s T . -70024 | ow TEMPERATURE
Progy " R v 0 E
$16 58-01 W79 70149
Quiet Short-Haut Ressarch Asrcraft (QSRA) 192-55-64 W75-70428
769-02-01 W79 70166  LOW THRUST PROPULSION
Electnc Proputsion for Auxsiary Control of Large Spece
V.24 D!V;ul Systems
Wing/Body Asrodynamics
£05.08 53 W70 70048 790-40-12 W79-70256
Medium and Long-Haul Crurse Asrcraft Aerodynamics and Low-Thrust Chemical Proputsion Systems for Earth
Fight Dynamics Orbrting Missions
505-11-13 W79-70091 790-40-22 W79-70259
Laminar Flow Control Fiight Research LOW VISIDIUTY
514-55-04 W79 70142 A Safety gy - Op 1 P and
UFT FANS Survivabity
V/STOL Proput ) 505-08-21 W79-70087
505-05 32 W79 70034 Semul Technology for A
LUIFTING BODKS 505-09-41 W79-70080
Lammar Flow Control Fight Ressarch and A O s
514 55-04 W7970142  gyanments o
UGHT (MSIBLE RADIATION) 513-54-11 W79-70138
Tunable Molocutar Lasers
506 25-43 W79 70248 Wl:im Expenments m Zero Gravity
Remote Sensing 750-03-27 w79-70286
153-07-80 W79-70346
UGHTINNG L\.III'CA‘HOIT N .
505-08.13 v w79 70062 51 T1-5&1-02 | e W79-70128
Avistion Sefety Technology nbolog:cal Expenments i ravity
505-08-23 W79 70069 750-03-27 W79-70286
UNE SPECTRA LUBRICATION SYSTEMS
Exp ] - Lab y and Th Power Transfer Research
Solar Physics 505-04-42 W798-70027
170-38-53 W79 70392 LUMINAIRES
Infrared sand Racho Astronomy D of Exp and } for Solar
188-41-55 W79-70405 Physics
Gsmma Ray Astronomy 170-38-51 W79-70388
188-46-57 W78 70413 | ynaAR COMPOSITION
Ady d  Infrered A snd L Y Earth Based Lunar Observstions
?;‘em'ﬁ W75.70442 196-41-78 W78-70450
B o of Minor Congt LUNAR OBSERVATORIES
Earth Based Lunar Observations
of the Earth ¢ Stratosphers 196-41.78 W79-70450
198-20-03 W78 70487
UNEAR AMPUFIERS LUNAR SOIL
'\ Aol Esrth Based Lunar Observations
506-20-42 - w79 70210  196-41-78 W79-70450
LINNGS
Fire Systems and Full Scale Test (FIREMEN)
$10-58.07 W79 70119 M
LIQUID COOLING
Advanced MACH NUMBER
199-71-00 W78 70488 Wing /.O: Aerodynamics
UQUID axvazN - _ 505-06-53 W79-70048
! A MACHINE ORIE D LANGUAGES
508-21-17 wrs-70218 MAGTIL umen o Macie Inariscs
UOUID PROPELLANT ROCKET ENGINES 310-40-37 W78-70622
Long Life A P S Pt Y MAGMA
Spacscraft Planetary intenors
508-21-28 W78 70219 163-03-81 WwW78-70339
LIOUID ROCKET PROPELLANTS MAGNETIC FIELD CORFIGURATIONS
Long Lfe A Propuls: for P Y ! and Th Solar Physics
Spscecraf 170-38-53 W79-70393
606-21-25 W79-70219 MAGNETIC FELDS
long Uje Spsce Se Prapul S Mag Physics - Pertxcie and Particle/Freid
Technology interaction
525-71-06 W78-70289 170-38-55 W79-70378
UM Particies and Partcie/ Field intsractions
Advanced Necksl-Cedmum snd Probs 170-38-55 W79-70379
506-23-26 W79-70231 ‘_Pamdo nmd Pune:.-/mmp intersctions
UTHOSPHERE 170-38-56 " wre-70383
Planetsry Geologec Studies
imagmng Stuckes of Comets
151-01-80 W78-70331 196-41-52 W79-70441
LOAD DISTRISUTION (FORCES) MAGNETIC MEASU
Waks Vortsx Allevishion Ansiysss a Py REMENT M
514-52-03 W79-70139 508-25-29 i - W79-70243
LOADS (FORCER MAGRETIC SIGRATURES
SCR-Matensts snd Structures Ground- Based
617-53-13 W78-70152 170-38-52 wW79-70391
LONG DURATION EXPOSURE FACIUTY MAGNETIC SUSPERION
Paylosd Ermironments and Dynamcs Ti Test Tech: and &
506-17-36 W78-70183 W79-70045

i-20

SUBJECT INDEX

MAGNETIC TAPES
High Capacity Dats Storage snd Display Archuval Data

Storage Technology
508-20-59 W79 70214
MAGNETONYDROD YNAMICS
MPD Thruster System Technology
506-22 35 W79 70228
Magnetosphenc Physics  Particle snd Partcie/Field
interaction
170-38-85 W798-70378
Particis Astrophysics and Shuttie Expsnment Defintion
188-48-56 W78-70408
MAGNETOMETERS
Particies and Particle/ Freid Interactions
170-36 55 W78-70379

Magnetospheanc Physcs Particies and Particie/Field
Interactions
170-36 55

MAGNETOPAUSE

Space Plasma Physics - Perticies and Particle/Field
Interactions
170-38-55

MAGNETORENSTIVITY

Planstary Magnetism

153-04-81

W79 70381

W79-70380

W78-70340

W79 70342
Magnetosphenc Physics Particle snd Particte/Feid
interaction

170-38-55 W78 70378
Particies and Particie/ Fieid Interactions
170-36-55 W79-70379

Magnetosphenc Physics Perticles and Particle/Freld
Interactions

170-36 55 W79 70381
Particie and Particle Fieid Interactions
170-36 55 W79-70382

Space Plasms Physics  Particles and Particle/Photon
Intersctions
170-36-56 W79-70384
Particle A Facility M. and Oy
of s Cahibration Faciity for Magnetosphenc and
Solar-terrestnial Expenments

170-36-57 W79-70385
Ongin of Plasmas in the Earth Newghborhood (OPEN}
170-78 60 W79-70394
Radio and Radar Planetary Studes
198-41-51 W79-70440
MAGNETS
Cometary instrumentation
154-90-71 W79-70377
MAINTAIRABILITY
A Genara! Proputs
505-05-82 W79 70037
Rotor System T log g
518-51-01 W79-70157
MAINTE
S, 1 C and A
505-01-33 W79-70006
Advanced Lifs Support Systems
199-73-00 W79 70499
310-40-73 W79-70528
MAN MACHINE SYSTEMS
A of Fiight Simut QY
505-09-43 W79-70081
Human Factors m Avistion Safety
515-61-11 W79-70143
199-51-04 W79-70485
A d T 1, Devel
199 51-04 W79 70496

Man-Machine Engineering Requirements for Data
Functions! Interfaces

198-53-00 W78-70497
Natursl Human-to-Machine interface
310-40-37 W79-70522
MARAGEMENT SYSTEMS
Rght Mansgement Systems
505-09 31 W79-70078
Aight Management
505-09-33 W78-70079
Poccnet Psyload Operatons  Control  Center
Computational System of the 1980s
310-40-40 W78-70524
MANEUVERABILUTY
606-11-22 W78-70093

Combet Vetucle and Missie Asrodynamcs end Faght
Dynamxs

506-11-23 W79-70094
Highty N Asrcraft Technolog
723-01-03 W79-70159
Hghly M ble  Awcraft T gy Fight
Ressarch
723.01-04 W79.70160
MAmPULATORS
506-19-35 v W79.70202
a . . e
199-51-04 v W79-70496

MARNED SPACE FUGHT
G O i

199-01-00 W79-70479
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SUBJECT INDEX MICROORGANISMS
Bone/Muscle Alterstions Aircrsh Handimg Quatties Upper h - Laix Y
199-07 00 W79-70482 505-06-64 W78-70052 Messurements
Blood Alterstions Knowledge of High Aftude Atmosphernc Processes 198-20-01 W79 70486
199-09-00 W78-70483 505-08-14 W79-70063 Upper R ™ Studies
py of P Des Requ Human Rasponse to Norse 188-30-01 W79 70472
199 19 00 W78-70487 50§ 09-13 o - W78 70076 Stratosphenc Resssrch
Supporting Biomedical Research " . 198-30-02 W78 70473
199 21-00 win.jags 5050043 , 7870081 mETABOLIEM
Supporting R Handing Quaimes Ongin and Evolution of Life
199-23 00 W79.70489 505 10-21 W79.70087 192.55-67 W78.70432
A d E Sy Math i and N Analy Supporting Biomedical Resesrch
199 71-00 W79-70498 505-15 31 W78-70103 199-21-00 W78 70488
Advanced Life Support Systems Firemen Fuo Modeling and Scaling Methods Cimical Uses of Space snd Chimcs! Apphcation of Space
199-73-00 W78.70499 510-56-05 W78-70118 T
MANUALS Paylosd Environments and Dynamics 189-25-00 W78 70490
Flight Maragement Systems 506 17-36 W79-70183 Space B
505-09 31 W79-70078 Space Vehcle Acoustics snd Dynamics 199-41-00 W78-70492
MANUFACTURING 506-17 39 N N WT79-70184 ETAL BONDING
Fue! Tank Seatarts Planetary P and A Concep High Capacity Dats Storage and Display - Archrval Data
517 53 11 W79-70151 506-21-45 W79-70220  Storage Technology
SCR Matensls and Structures “';":"m' Consuttation and Support SM-MQ r0a11 506-20-59 W78-70214
511 §3-13 Fechnology W79-70152 ) St of " METAL um':gurm:
734 01 13 W79-70161 161-02-80 W79-70332  g08.01-32 W78-70005
Casts-C for A Space T Physics end Chemustry of Solids
Systems 183-01-80 W7870337 o NETS v w79 70173
524 71-03 W79-70267 Planatary intsnors N for A Soace §
MARKEY RESEARCH R A WIBTO38 06 16.23 ) W78 70176
Strling Laborstory Research Engme Planetary Dynamics
778.35 05 W79.70304 153-05-80 W79-70341 METAL OXIDE !__mcououcmn .
MARKETING tmpact Cratenng Studes Propertes of
A T ond Benefit 153-08-80 W79-70347  508-15-25 W79 70170
791 40-43 b W79-70112 Composmion and Structure of Planetary Atmospheres Highly Reliable Sensor Tech gy P Long-Life
MARS (PLANET) 164-10-10 W79-70352 LS! Microcircurts
Planetary Surface Processes Extended Atmospheres anc Solsr Planetary Interactions 506-18-45 W78 70194
151-01-20 w79.70329  '54-80-10 W79-70367 Advanced T General ]
JPL Planetology Relatvity snd Dsts Processing El.ctmmcl Solid Stste Detectors
15101 70 wig.70330 1884154 W79-70401  188.78.61 W78 70418
Instrument Devslopment n and Evoiution of Life METAL SURFACES
151 02-80 w79 70333 1825567 _ W79-70433 Surface Physics and Computstions! Chem
Infrared_Features of Planets A and Aspects of 506 18-11 "Wr9.70172
153-07-60 w79.70345  192:65-69 W79-70435  paevals
JPL P i D " Globe! Atmasphernc Sampling Program (GASP) SCR is and S: Firght R "
163-09 70 wio-r03 88 e O emcuITE) WI9-T0462  £y7.53-14 W78 70153
A Ca
1830870 W79.70349 On-Board Dsta Processing  Mutmpecwsl Osta Refining of Nonterrestrial Matenals W78.70176
192':::;‘5‘"“ o W79-70429 506-20-23 W79-70206 METEORITES
Planetary Protaction N S hnology D Studws of the Distnbution of Elements and Mineral
193-58-70 W79-70438 310-20-33 W79-70511 Phases Among Metsortes
MARS SURFACE SAMPLES MATRICES (MATHEMATICS) 182-03-60 W79-70335
Biownstrumentation Computationsl Asrodynamics Ongin end Composstion of Meteontes
192-65-45 W79-70423 506-06-13 W79-70039 152-03-80 W78-70336
gicsl Ad to E E MEASURING INSTRUMENTS Cosmachemstry
192 55-64 W79-70428 Proputsion t R 153-01-80 W79.70337
Planetary Environments-Orgamc Chemistry 506-04-82 W79-70029 Chemicat Evolution
192 55-86 W79-70431 [ and E I A 192-55-61 W79-70424
MASERS 506 26-11 W79 70249 Planetary Organic Ch Y
Racho Systems Development Deves of an £ P 192-65-88 W79-70431
310-20-66 W79-70515 Monitor (IECM) METEORITIC DAMAGE
RFl Systems Technology 750-03-02 W79-70275 tmpact Cratenng Studies
310-30-69 W78-70518 L0 camCAL DRIVES 153-08-80 W79-70347
MASS DISTRIBUTION b Traresfer Ressarch METEOROLOGICAL INSTRUMENTS
Planatary Intenors 505-04-42 w79-70027 Knowledge of the Atmosphere -- A M
163-03-81 W79-70339 > - Techniques
MASS DRIVERS (PAYLOAD DELIVERY) Prop 606-08-18 W79-70085
ton Thruster Research and lon Beamn Applications 605-04-82 W79-70028 K ige of A .pi F
506-22 32 W79-70225 H AL $ T 505-08-18 W79-70066
MASS SPECTROMETERS 511-58-02 W79-70128  METEOROLOGICAL PARAMETERS
fonzsthon and Rsts Processas i Planstary MECMANICAL PROPERTHES Gilobal Atmosphenc Sampling Program (GASP)
Atmospheres Rehabrity snd Dursbiiity 188-10-08 W79-70462
154-75-70 W79-70368 505-02-43 W79-70013 Patiorm S for [ <
Ab‘olma Pvmure Molecuisr and Atomic  Besm Fuel Tank Sestants Program
[ for Mass Sp $17-53-11 W78-70151 188-10-10 W78-70483
154-90-51 W78.70369 Advanced A A and Lubrcation METEOROLOGICAL RADAR
Instrument Development for Neutrsl Gas Composition Processes e Digrtat Genenc
snd Density Messurements mn Planetary Atmospheres 506-16-22 W79 70174 506-07-13 W78-70054
154.90-52 W79-70370 Pt Procciuon R and A e METEOROLOGICAL SATELLITES
o of M T for Ges and ¢ T W79-70220 Awrborne Platorm S for s
Cloud Parncle Composition in High Pressure Atmospheres - . m - Program
154-80-53 W78-70371 " Sup Hebum 196-10-10 W79-70463
M \ Pump D for Noble Gas  750-03-13 W78-70280  aagTEOROLOGY
and Hydrogen Pumping on Atmosphenc Entry Probes on MEMBRANES A g
Outer Planet Missions El ! Energy Co 0 506-08-13 W79-70062
154-90-54 W79-70372 508 23-22 W79 70230  asETHMANG
Cometary instrumentation Ongn and Evolution of Lits Cos! Utizstion Systems
154-90-71 W78-70377 192-65-67 W79-70432 778-42-05 W79-70305
Particia and Particle Field Interactions Ongen and Evolution of Lite MICHELSON INTERFEROMETERS
170-36-55 W79-70382 192-55-87 W79-70433 Ground-Bssed infrared Astronomy S
MATERIAL ABSORPTION LA 198-41.50 70439
Infrared Festures of Planets Satelites and A MERCURY (P s MICROMIOLOSY
153-07-60 W78.70345 Planetary Sow Microbsology
MATERIALS SCIENCE .‘:g:"’ :um W78-70349 25583 W78-70427
Matenais Technology . 4 o AAT MICRODENSITOMETIRS
778-83-02 W78-70307 50623»5? W79-70237 image Processing Faciiny Parformance Evstuation
MATERIALS TRSTS sthods
Fire Systems and Full Scale Test (FIREMEN) MERCURY ION ENGINES 310-40-39 W79-70623
§10-56-07 W78-70119 Auxilary lon Thruster System Technology MICROELECTRONICS
MATHEMATICAL MODELS 606-22-12 W78-70222 Y P o
R ft and Structurst € Fight Test of en lon Auxilmry Propulsion System 512-62-01 W78-70131
§05-02-21 W78-70008 (IAPS) Pr for E3
Asrodynamics 750-08-01 W79-70297 508-15-25 W79-70170
505-06-13 W78-70039 MESOSPHERE " s
Fhght Dynsmics Upper h R . M Ad to £ E
505-06-61 W7$-70050 198-10-01 W79-70458 192-55-84 W75-70428
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MICROPROCESSORS

SUBJECT INDEX

MICROPROCESSORS MINICOMPUTERS Labaratory Supporting Studes {Astronomy)
A S A A S | Design M ds 196-41 84 W79 70453
§05-02-33 W79-70011 505-02 33 W79 70011 UWCUI.AI mucn.mt
Cockpt Aviomcs  Genernc A 98 for L d S and Adh
50::;7-23 W79 70057 506-19-25 W79 70198 ~$ -01 33 W78-70006
ied Msthematics buted Cz T CULES
505-15-33 WIS 70106 o Ormames i d oy for s Wave Loser i
Adaptive Data Handling Digral Data System 310-10-23 W79-70501 506 25-36 W79.70246
503-20—15 W79-70204 MISSILE CONTROL Atomic and Molecutar Properties
Wh-Density Circun Technology Computer Awed 154-50-10 W79 70358
Design and Testing Combat Vehicle snd Missile Asrodynamics and Fiight Comets and Interstellar Matter
506-20-89 w79 70218 DYOaTNR, wr9.70004  154-75-50 W78-70363
NASA Endto End Data Systems Modular Dsta . Spectroscopy and Photochemistry of Planetary and
Systems MISSILE "”' L . Cometary Molecules
520 73.05 W79.70266 and Testing 154.75.51 w79 70364
Ady Tec Devek General Signsi 505-11 " W79 70097 Radio Astronomy
and Osta Pmeessmg “Electronics Solid State D. Interagency and Ind: ! A and Tesung 188 41 55 W79 70406
188-78 51 W79-70418 505-11-43 w79 70099 Organic Geochemistry
Antenns Systems Development MISSILE SYSTEMS 192 55 62 W79 70426
310-20-31 W79-70510 Nozzie A Y Planetary Soil Microbrology
MICROSTRUCTURE 505 11 22 W79 70093 182 55-63 W79-70427
Fatigus Lifs Prediction Mathods and Fracture Controt Combst Vehucle snd Missile Aerodynamics and Fhght Ongin and Evolution of Life
505-01-22 W79-70003 Dynamics 192 55 67 W78 70432
so; for Adv d Space Sy 505 11 23 W78 70094 sOngm and Evolution of Ufe
16-23 WIS.70175  piss10M PLANNING 192 55.67 W79.70433
IIWAVC wu'll!' General Avistion System Studies High Infrared M of A
Amplifier h gy 791 40-53 W79-70114 Trace Gases
506-20-42 W79-70210 an Dsta R Eftectve Data System 198 20-03 W79 70469
MICROWAVE ANTENNAS (REDS; D lnmon’ hd Molecular Properties of Stratosphenc Constituents
by M R 506 20-16 w79 70205 1383001 WT9 70471
506 18 33 W79-70191 . s " N MOMENTUM TRANSFER
MICROWAVE CIRCUITS Megawatt Dynamics of Planetary Atmospheres
Munrh dband Power Systems 154 20-50 W78-70355
506-18 33 w79.70191  790-40-32 W79-70261  paomrORS
MICROWAVE EQUIPMENT R of Integrated Planetary Power Systems R & T
Antenna Systems Development Earth-to- Goosvnchronous Space Transportation Systems 506-23 55 W79 70237
310-20-65 W79.70514 790 40-33 W79 70262 Frequency and Timing Research
Racho Systems Development Advance M:ssion Concepts 310-10-62 W79 70508
310-20-66 W79 70515 790-40 36 W79 70263 MONOMERS
MICROWAVE FREQUENCIES Space Calibration of Solar Ceils Ongin and Evolution of Life
s Zrﬂqumcy and Timing Research 750 03 20 W79-70283 192 55 67 W79 70433
10-10-62 W79-70508 Program Sui oon
MICROWAVE IMAGERY oo Jechnology Payloads Program Supper o 70296 Space A of Non T,
Munt M Rad Pranetary Surfoce Processes 790 40 37 W79-70264
506-18 33 W79 70191 151 01 20 W79 70329 Expenmental Studies
Al of 3 Global Inf Service A " E Devel 153-02-80 W78 70338
System 7¢ v Advanced Expenment Concepts
790-40-13 W79 70257 15;‘,,9370,,0,,. W 1530870 W79 70349
Remote Sensing Development MORPHOLOGY
153-07 80 W79-70346 170 78-60 W79 70395 Impact Craterning Studies
Microwsve Image Dats Processing Techniques and Solar Cycle and Dy M (SCADM) S 153 08 80 W79-70347
System Development Study for A Solar Satellite Mission Comets and Asterowds
310-40-43 W79 70526  170.78.61 W79.70306  196-41.78 W79-70449
MICROWAVE LANDING SYSTEMS Relatvity Space Biology
System T, tudies Mothods for the 188 41-54 W79 70401 199-41 00 W79 70492
Validstion of Drgtal Fight Control Systems Gravitational Expeniments in Space MOTION SiCKNESS
513-50-11 W7870133  ,90'78.60 W79.70421 Space Moton Sickness
MICROWAVE RADIOMETERS ™ ) Data Imerp and M 199-05 00 w79 70481
Qear Ar Turbulence Studies with Passive Microwave Analysis Studres MULTIMISSION MODULAR SPACECRAFT
Radwameters 198 30-02 W79 70475 Pocenet Payload Operstions Control  Center
505-08-15 W79 70064 Upper A R h (UARS) D C ! System of the 19808
Mutut, Broadband Rad Phase Study 310-40-40 W79.70524
506 18 33 W79 70191 198 30-04 W79-70477 MULTIPLEXING
gztdn and Radar Planetary Studies A Fo) tnfrared Detector Array Development
196-41 73 W79 70447 N . 506-18-15 W798-70188
MICROWAVE SENSORS 31:,:(:85;'"‘5 Development W79-70514 MULTIPROCESSING (COMPUTERS)
soheﬂunavmnctm Microwaves 310 20-86 W79 70515 On Board Dasta Processing Muttspectral  Data
18 36 W79 70193 Con . Processor
MICROWAVES o ol e of v 10808 ol Cemel 5020 23 W79 70206
[ Technology g N x Sianal P g C
506-20-42 WI970210  prpeiatire: WI970824 3103070 w79 70519
St R Freld M, Program C A Sy Studies MUSCULAR STRENGTH
198 10-06 W78 70461 643 10-02 W79-70312 Bone/Muscle Alterstions
31;-'“""“ Systems Development mMisT 199-07-00 W79 70482
20- W79 70510 Satety nology - MUSCULOSKELETAL SYSTEM
MIUTARY AIRCRAFT w:fggns Tech Applied Fl“&v’;;c 7".“?'-;:; Bone/Muscle Aherstions
Aurcratt Operational Support MDING CIRCUITS 199 07 00 W79 70482
505 11-64 w79 70102 Muttifancion Microwaves
Long-Haul Air Transportation System and Concept 506-18-36 W79-70193 N
Studes MODULATION
791-40-13 W79 70107 infrared Astronomy
9410k Srtems Studies 188-41-65 W79 70407 NACELLES
eodo-21 W7970108  popULATION TRANSFER FUNCTION Ady prop - A
791m"“ Minary Avistion System Studses image Processing Facility Performance Evatuston 511 57-01 W79 70124
-40-23 W78 70109 Mathods SCR Propulsion System/Auframe Intersctions
Rotorcra System Studies 310-40-39 W79-70523 517 53 63 W79 70156
791-40-31 W78 70110  mMOISTURE Quist Clean Short Haul Expenimental Engine
MIUTARY TECHNOLOGY S [¥ and A 738 01 02 W78 70163
Interagency Assistance snd Testing 505-01-33 W79-70006 NATURAL SATELUTES
505-11-44 W79 70100 Relatxiity and Durabiity JPL Planetology
MILLIMETER WAVES 505-02-43 W79 70013 151-01 70 W78 70330
Wideband 30/20 GHz Systems Tachnology MOLECULAR INTERACTIONS Planetary Goologic Studies
650-860-18 W79 70328 Tunable Molecular Lasers 151-01-80 W79 70331
Radio Astronomy 506-25-43 W79-70248 Th i Studies of P} y Bodses
188-41-55 W78 70406 . Magnetosphenc Physics Particles and Partcle/Field 151-02-80 W79 70332
MINERALOGY nteractions Infrared Features of Planets Sstelites and Asterowds
Studes of the Dstnbution of Elements and Mumerat  MTOSSES L W79-70381 153 07 60 W79 70344
Phases Among Meteontes Laboratory and Theorstical Solar Physics Infrared Features of Planets Satelites and Asterowds
152-03-60 W79 70335 170-38- 53" W79.70393 153 07-60 W78 70345
Ong:n snd Composition of Meteorntes .OIICUI-A. mA“OI Remote Sensing
152-03-80 W79-70336 of St C 153.07-80 W79 70346
Expenmentsl Studes 198-30-01 W79 70471 JPLP o L
153-02-80 W79.70338  MOLECULAR SPECTRA 153-09 70 W79 70348
Chemical Evolution Atomi: and Molecular Properties Oy P y A
192-55-61 W79-70424 154-50-10 W79-70358 154 20-50 W79 70355
1-22

R TR

v,

g R



SUBJECT INDEX

Aeronomy Theory and Anatys:s

154-60-10 W79 70360
E d spt and Solar Pl v
154 80-10 W79 70387
Ground-Based Optical Pianetary Astronomy
196-41 80 W79 70451
Ground-Besed Radio and Radar Planetary Astronomy
196-41 82 W79 70452
NAVIER-STOKES EQUATION
P U Systam
505-04-13 W78-70024
NAVIGATION
Cvil Applicstions of the Giobal Posnwning Satelite
System
650 10-17 W79-70315
Retatvity
188-41 54 W79-70403

NAVIGATION AIDS
Digital Operstions  Rotorcrah and V/STOL

505-07 11 W79-70053
Fhiight Management Systems
505-09 31 W78-70078

General Aviation - Single Pilot IFR Systems

505-09 53 W79.70082

512-52 03 W79-70132
Rotary Wing VTOL Op ¢ Sy E

51354 13 wW79-70137
Onbosrd Nswigatrlon  Landmark Trackérs

506-19 23 W79-70197

NAVIGATION INSTRUMENTS
Quiet Proputsive Lift Technology Expenments

Instrument Systems for Measurement of Trace Gas
Ps

m the
188 10-04 W79-70458
Strstosphenc  Aeroso! Chemustry and  Physics) State
198 10-05 W79 70459
Arbr Pistform Supp for S i
Program
198-10-10 W79 70463
H'ﬂh Ri M SN
Trace Gases
198-20-03 W79 70469
Propertes of
198-30-01 W79-70471
NITROSYLS
Stratosphenc Asrosol Chermistry and  Physical State
198-10-05 W79 70459
NOIBE INTERSITY
Advanced Turboprop Intenor Noise
$11-67-03 W79-70126
NOISE MEASUREMENT
Propulsion Noise Research
505-03 13 w79 70018
Ady d Turboprop - Fhght R h
§1157-04 W798.70127
NOIsE POLLUTION
Notse Reduction Technology
505 03 12 W79-70017
NOISE PROPAGATION
Notse Reduction Technology
$05 03 12 wW78.70017
Advanced Turboprop intenor Nose
511 57-03 w79 70126

NOISE REDUCTION

516 58 01 W79 70149 Notss Reduction Technology for Short Haul Awcraft
Onbosrd Navigation Landmark Trackers 505 03 11 W79 70016
506 19-23 w79 70197 Notse Reduction Technology
NAVSTAR SATELLITES 505 03-'12 Nor - W79.70017
Digita! Operations Genenc Proputsion Norse Resea
505 07 13 W79 70054 505 03-13 W79 70018
NEBULAE Basic Nose Resesrch
Stud of the Distnib of El and Minersl 503;:3 15 p tar Tochnology W79-70019
Phases Among Meteorites Speed Propelier
152 03-80 W78 70335 50?-%—;2 ot Model W78-70030
UV and Optical Astronomy uf nce sl Ing
188 41 51 W79 70397 505-08 21 W79.70040
Chemsca! Evolution Turbulent Drag and Noise Reduction
LAl W79 70425 50:—06;'2‘11 teno: Norse Reduction w78 70041
NEPTUNE (PLANET) sscrsft Intenor
Ground-Based Optical Astronomy 505-09-23 W78-70077
196 41-71 W78 70445 Quiet Cloan General Avistion Jurbofsn (QCGAT)
NETWORK ANALYSIS 511-53-02 W79-70120
Systemns Network Anatyss Advanced Turboprop-intenor Nose
850-20-18 W79 70319 511-57-03 W79 70126
Sy N & Analy ( v F \ QPLT Expenmaents
850-20-18 W78 70320 51:;35-%1;“ . . W79.70150
s Network Al 1S or em ) 9
85?;‘5-”;8 nolys W79 703214 518-51-01 W79-70157
Systems Network Analysis (Large Orbiting Platforms) Energy Efficent Engine Technology
650-20-18 W79-70322 mn 8-0'1‘-02 RATURE W79 70158
NEUROLOGY NOISE TEMPE
Space Motion Sickness Radio Systems Development
199 05-00 W78-70481 310-20-66 W79 70515
NEUTRAL GASES NONCONBSERVATIVE FORCES
Instrument Developmert for Neutral Gas Composition Appled sthematics  and A Cryogenic
and Densty Messurements 1n  Planetary A h oY
154 90-52 W78-70370 506 25-25 W79 70240
NEUTRAL PARTICLES HMWIU:IIUU RADIATION
Photon-Mattsr Intersctions
r Ab‘du uleT F:mu‘ re h’f:‘l::h: and Atomic Beam 506 25.33 W79 70245
154 90-51 W79-70369 NM"WL! -ATIIIAL.IF -
Instrument Development for Neutral Gas Cos N I Satety T P and
and Density Measurements n Planetary A h Y
154 90-52 W79-70370 50?-@»21 fre B it Mt W79 70067
UTR! wemen - Fire Ressta orials
e ,.,f,",;',:::,v §10-56-01 W79-70117
188-46-59 W79-70414 NONLINEAR OPTICS
NEUTRONS Laser Energy Conversion and Applications
Vartical Profiles of Ozone ant Total Chionne m the Upper §06-25-41 W79-70247
Stratosphere NOIH,AAI SYSTEMS
198-10-02 W79-70457 - 1 n e D of
NEW MEXICO
Imaging Studres of Comets 506 18 35 " W79.70192
196-41 52 W79-70441 Applied M and  Ady d  Cryogenic
KEWTON THEORY Technalogy for Spaceflight
Gravitations! Expenments in Space 506-25-25 W79 70240
188 78-60 W79 70421  NOSE FiNS
NICKEL CADMIUM BATTERIES High  Performance  Awcraft  Aiframe-Propulsion
Advanced Nickel-Cadmmum snd Probe Battenes integration
506 23-25 W79 70231 505-11-21 W79-70092
NITRIC ACID . N NOVAS
Lasar Heterodyne So for lab UV and Optical Astronomy
m;:‘.*c“&’fm W79 70278 188.41.51 W79-70397
Bassc Combustion and Poltution Resesrch lonh'l: l::,“’e. o Research
506 03-23 W79 70021 9 osen g
505-04-12 W79-70023
NITRILES = Nozzie Aerod
Fuel Tank Sealants
$17 53-11 W78 70151 5056-11.22 W78 70093
NITROGEN Wﬁomul Vehicle and Mssile Aerodynsmics and Fhght
Ecology/ Emnronmentat Effects smics
199-43-01 W79-70493 505-11 23 W79 70094
WITROGEN OXIDES High Speed Ascraft Asrodynamics
Ges Turtene Engine Pollution Reduction Technology 505-11-24 W79-70095
505-03-25 W78-70022 NUCLEAR ENERQY
S Cruse E Red Photon-Msttar Intersctions
$11.55-02 W78-70122 506-25-33 W79-70245

ORGANIC COMPOUNDS

NUCLEAR FUSION
Gamma-Ray Astronomy
188-48-57
Gamma Rsy Observatory (GRO}
188 78-80
NUCLEAR POWER REACTORS
TPS Matenasis and Systems Evalustion
508-16-41
NUCLEAR WEAPONS
Ecology/Envionmenta! Effects
199-43 01
NUCLEATION

W79-70413

W78-70420

w79-70177

W78-70493

0 h y for A i
188-20 01
NUMERICAL ANALYSIS
Computational Aerodynamics
505 06 13
Wing/Body Aerodynamics
505 06 53
M ) and N Analy
506-15-31
Applied Mathematics
505 15 33
N hane E Deval
154 90-70
NUMERICAL FLOW VISUALIZATION
Wake Vortex Allevistion Analysis
514.52-03
MUTRITIONAL REQUIREMENTS
Supporting Biomedical Research
199-21-00

W78-70465

W78 70039

W79-70048

W78 70103

W79-70104

W78-70376
W79-70139

W79-70488

o

OBLIQUE WINGS
Oblique Wing Aerodynamics
506 11-11
R ty Pioted
506-11-54
OCEANOGRAPNY
High  Resoluton
Technology
506-18 23
ONBOARD EQUIPMENT
instrument Development for Neutrsl Gas Composition
and Density Measurements in Planetary Atmospheres

W79-70090

Arrcraft Tech Y
W79 70101

Lasers Electro-Optical  Sensor

W78 70189

154-90-52 W79 70370
A d gcal D G | Signal
and Data Processing Electromics Sohd Stste Detectors
188-78 51 W79 70418
OPERATOR PERFORMANCE
A Teok T D
199-51-04 W79 70495
OPTICAL DATA PROCESSING
Onboard Navigation Landmark Trackers
508-18 23 W79 70197
N i T4 Nogy D
310-20-33 W79 70511
OPTICAL MEASUREMENT

Space-Based Piznetary Detection Systems

790-40-11 W79 70255
OPTICAL PROPERTIES
Basic Combustion and Pollution Research
505-03-23 W78 70021
Laborstory Stmulation
153-06-70 W78 70342

OPTIMAL CONTROL
Digrtat Operstons  Rotorersft and V/STOL

505-07 11 W79-70063
OPTIMIZATION
Airfod and Wing Development
506-08-31 W79-70042
ORBIT CALCULATION
of Op Support G g Sy
310-40-28 W798-70520
ORBITAL LAUNCHING
Shuttte Configurations and
Asrothermodynamecs
506-26-31 W79-70253
ORBITAL POSITION ESTIMATION
Attitude-Orbet Anslys:s
310-10-26 W79-70503

ORBITER PROJECT
OEX {Ortster Expeniments) Project Support

750-04-01 W79-70290
Infrared tmagery of Shutiie

750-04-05 W79 70294
OEX Thermsi Protection Expenments

750-04-06 W79 70295

ORGANIC CHEMISTRY

Chemucal Evolution

192 55-61 W79-70424
Organc Geochemustry

192 55-62 W79 70428
Planetsry Soud Microbwotogy

192 55 83 W79 70427
Planetary £ - Bwlogesl C

192-55-66 W79 70430
Planetary Organic Ch Y

192 55-68 W79 70431

ORGANIC COMPOUNDS

Chemical Evolution

192-55-81 W79 70425
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ORGANISMS SUBJECT INDEX
ORGANISMS PARTICLE BEAMS A d Systemn Concap!
Ciiracs! Uses of Space and Clinscal Apphcation of Space Particie Acced Fecity M snd Op 506-05-52 W79 70036
Technology of a Calbration Facity for Msagnetosphenc  and T Test Tech and
199 25 00 W75-70490 Solar-terrestnsl 506-06-43 W79 70045
ORTHOSTATIC TOLERANCE 170-38-57 W78 70385 Aght Mansgement Systems
Card o 9 PARTICLE DENSITY (CONCENTRATION) 505-09-31 W79 70078
199 01-00 W79-70479 Arbome Platform Support for Stratosphenc Sempl Highty Sensor T oy P io Long-Lite
OSCILLATORS Program ™SI Microcrcuns
rh Devel of 198-10-10 W79-70463 506 18-45 W79 70184
S il gth Comp ARTH 21881 re TESTS
506-18 35 wrsso192 ANt M‘g:, R v h
Muttrfunction Microwsves 505—0'3-22 W79 70020 506-05-43 W78 70035
506-18 36 W78-70193 Coemb and A o Tarhnok L for Adv Turtene Eng: {(MATE)
Wave Lasor h he 510-53-02 w78 70115
506-25 36 W79-70246 505-04-32 w79 70028 py T
A d A vy ed L y PARTICLE ENERGY 7340113 w78 70161
Astrophysics faucie end  Pemcle/Photon  interactions Quiet Clean Short-Haul Expenmentsi Engine
196-41-54 W79 70442 738-01-02 W79 70183
Frequency snd Timing Ressarch 170-36-56 W79-70383 lon Thrust Subsystem Technology for Solsr Electnc
310-10-82 W79-70508 Partcie Accel Facilty and Oy Proputsion (SEP}
o770 CYCLE of s Calibraton Fecity for Magnetosphenc snd m 22 22 W79 70224
[2 Pollution R R Solar-terrestnal Expenments Surting Laborstory Resssrch Engine
505.03-22 W78-70020 170-38-57 wW79-70385 778-35-06 W78 70304
ouTE NETS LORE PARTICLE INTERACTIONS Frequency and Timing Research
.. PLA &xp ':'., IS Magnetosphenc Physics Psrtcle snd Particle/Freid 310-10-62 W79 70508
- s R Imteraction X-Band Uplink Dewslopment
505. 18-25 A Tach W79-70198 170-36-55 W79-70378 310-20-04 W79 70513
6 26-21 2t Particles snd Parucle/ Freld interactions PERTURBATION
a:'g';:a 2 W78 70251 170-36-55 W79-70379 s.:r;:n for Extrasolsr Plsnets W75 7
Refining of Nonterrestnal Mstarials lms:a:-ml”lm Physics - Partcies and Particle/Fuld "93;”'“ ouph N b - Freld M 0444
506 18 27 wW78-70176 170.36.55 W79 70380 188-10-0% W79-70458
Mo,,'_a” o o _A o Magnetosphenc Physics Parncles snd Particle/Fieid Upper Atmosp Th ! Studhes
¥ Yy F and Intersctions 198 30-00 W78 70470
506 21-45 w79 70220 U asphere R ™ Studes
170-38 55 W79 70381
oxveen Partcle snd Particie Fuid Interactions 188-30-01 W78 70472
Ongmn and Evolution of Life 170-36 55 W79 70382 Stratosphenc Research
192-55 67 W79 70433 Particte and Parxcle/ Photon Interscbons 188 30-02 W78-70473
OzZONE (Atmosphanc M wsphenc Coupling) PETROLOGY
taser ¢ yoe S for Spacst 17036 66 W79-70383 Cherucal Evokstion
750-03 03 W79-70278 Space Plasma Physics - Perticles snd Particle/ Photon "2'5::"" W79-70424
Upper 3 R L) Frid M b PHASE
198-10-00 W79 70455  170-36-56 W79.70384 Large Muttiple Beam Antenna Design Stucies
Vi PARTICLE MOTION 650-80-17 W78-70325
'erteal Profiles of Czone and Total Chionne in the Upper
Stratosphere tmpact Cratenng Studies Radio Science - Spsce Plasma Physics
153-08.80 W78 70347 _ 170-36-57 W79-70386
108-10-02 W78 70457 PHABE TRANSEORMATIONS
Instrument Sysiems for Measurement of Trace Gas PARTICLE SIZE DISTRIBUTION A
o N < A ;O y end Physical State Mstenals for Advanced Spece Systems
m the 188 10.05 W79.70459 506 16-23 w78-70175
198-10-04 WISTOM5E o amices TRAJECTORIES PHOTOASSORPTION
h R rch Fiold M Program and of M y and Ph h y of Planstary and
198-10-06 W79-70481 1502103'“ 0 Composion of Meteorrtes W79-70336 Cometary Molecules
Giobal Atmosphenc Sempling Program (GASP) PARTICLES 154-75-51 W79-70384
198-10-08 W79-70462 Clouds Particuistes and ices Innunnon and Rste Processes i Planetary
Aisborne Platform Support for Stratosphenc Sampi 154-30-1 6 res
Program " 53010 of M T m%:ﬁid 154 75 70 W79-70386
188 10-10 W79-70483 Cloud Particle Composition ; High Prassure Atmospheres PHOTOCHEMICAL REACTIONS
Upper phenc R hoL y Studies 154-80-53 w79.70371 Firo Resstant Matenals
188 20-00 W79 70464 Particle Astrophysics 506-01-31 R N W78-70004
Ei Ervironmentat E s 188-48-56 W79-70410 ! y Studhes of P n Planstary
cology/ foct! Atmospherss
199-43-01 W79-70493 PARTICULATE SAMPLING 75-6 W79-70385
Globel Atmosphenc Samphing Program (GASP) 1547560 W79-7038
188-10-08 w79.70482  Upper > Bt
Airbome Ptatform -10-00 .
P Program Support for Sratosphenc Sempling Vertica! Profilss of Czone snd Tota! Chionne i the Upper
198 10-10 W79.70463  Strstosphers
PANELS PATTERN A2COGNITION 196-10-02 W16-70457
Advanced Arrcraft Structures / Machme a Sy Giobal Atmosphenc Sampling Program (GASP)
505-02 13 W79-70007  508-19-35 w79 70202  198-10:08 R wr8-70482
High Temp A 15 Stuches of the Dutnbution of Elements and Mmers! ‘u‘j"‘;"oo -t J 3‘;‘9"’;
5056-02 53 W?9-70014 Phases Among Metsorntes C;I-:nm - ~70484
Sefety Technology - Op Problems ang  152-03-60 e & w79.70335  Ca Sowct w19.2
Survvabiity 88 v S h Dsta snd Mason
505.08 21 wis.70067  183-41.63 WID 70400 s aiveis Studes v
Firemen - Fue Resistant Mstenals 188-30-02 W79-70475
5105601 wrs70117 |, Mybrd Rotor/Amshey Fught Controls and Aerodynemic Usoer Atmosphers Research S (UARS) D
PARALLEL PROCESSING (COMPUTERS) 506-10-51 W79.70089  Phsse Study
On-Board Dsts Processors Parsilel  Processing Space Vahwcle Dynamics 188-30-04 W79-70477
Technology 506-17-33 W79.70181 PMHOTODISSOCIATION
506-20-26 W79-70208 Environments and Dynamics 1 y Stubes of henc P Y Y
PARAMETERIZATION 506-17-38 W79-70183
Asrcraft Handling Qualsties Space Vehicle Acoustics and Dynamics 154-75-81 W79-70385
505-08-64 W79-70052 506-17-39 W79-70184 Mo P of S Co
PARAMETRIC FREQUENCY CONVERTERS Casts-C for Advanced Space Transp 198 30-01 W79.70471
Redio Systems Development ems PHOTOGRAMMETRY
310-20-66 W78-70515 624-71-03 wW798-70267 Oata yas - Pt ¥ Cartogs
A T AT 1500801 ) SUPRT070298 g 7
oth ! end N ty - PHOTOGRAPHMIC FILM
505 1531 wIToIE Y ee W7s.70319 Hugh Capacity Data Storsge and Drsplay - Archwval Data
PARTICLE ACCELERATION - Storsge Technology
Particle  snd  Partcle/Photon ¢ D - of Solsr Spscelab Expenment #nd  §508.20-59 W79-70214
A e M e, | Hardwi
UV snd Optical Astronomy
170-38-56 W79-70383 170-38.51 o wre-70387 N W79.70389
Particie Astrophyscs snd Shuttie Expanment Definrtion ‘” 7100 -7049: PHOTOGRAPHIC PLATES
188-48-56 W75-70408 Paylosd  Operstors  Contry - Gontes_Cometary Obeervation snd Theory
Particts Astrophysics &,,,,,,,,m,, Systsm of the 18808 196-41-30 WT9-70437
188-48 56 W79-70410 310-40-40 W79-70524 PHOTOGRAPIIC RECORDING
PARTICLE ACCELERATORS PERCEPTION image Processing Faciny Performance Evalusbon
Particie A Faciity and Op: R ./ Mach o Andical Intelhgence Mathods
of s Caiidrston Facilay fr Megetosphenc snd 310-40-39 W79-70523
Solar-tarrestnial Expsnments $508-19-30 W79-70201  PHOTOIONZATION
170-36-57 w7%-70385 REORMANCE PREDICTION onzstion  end  Rate  Processes = Manetsry
Particie Astrophysics Propulsion Controls Resssrch Atmospheres
188-48-56 WT9-70408 805-05-12 W79-70031 154-75-70 W79-70338
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X SUBJECT INDEX
Space Plssma Physics Particies and Particie/Photon
5 tnteractions
170-38-56 W79 70384
> UV and Opuical Astronomy
188-41 51 W79-70398
PHOTOLYSIS
Comets and Intersteliss Matter
] 154-75-50 W79 70383
D y and Ph hemisiry of Planetsry and
Cometary Molecules
1 154 75 51 W79-70364
Laboratory Studies of Atmosphenc Processes in Planatary
1 Atmospheres
H 154-75-81 W79-70365
| PHOTOMETERS
Earth Based Lunar Observations
‘ 196-41 78 W79-70450
' PHOTOMETRY
Y UV and Optcal Astronomy
188-41 51 wW78-70397
UV and Optical Astronomy
188 41 51 W79-70399

l PHOTON-ELECTRON INTERACTION
: Space Ptasme Physics  Pasticles and Partcle/Photon

l Interactions
170-36 56 W79-70384
PHOTONS

Cryogenc Technology for Cooling Detectors Below 10

Kelvin

506-25 21 W798-70239
Aadiant Energy Conversion

506 25-31 W79-70244
Photon Matter Intaractions

506 25 33 W79 70245
Experimental Studies 1n A w Energy D

154 70-10 W78-70361
UV and Optical Astronomy

188-41 51 W79-70398
Gamma Ray Astronomy

188-48-57 W78-70411
Gamma Ray Astronomy

188 48-57 W79 70412
Gsmma Ray Observatory (GRO)

188-78 60 W79 70420

PHOTOVOLTAIC CELLS
Pianetary Solar Array Research & Technology

506 23-15 W79 70228
Space Calibration of Sotar Cells
750-03-20 W79-70283
Small Dispersed Solar System Applications
776 91-02 W79 70298
PHOTOVOLTAIC CONVERSION

Orbrts! Energy Storage and Power System

506 23-27 W79-70232
Power Management and Low Cost Power Systems
506 23 52 W79 70236
PHYSICAL CHEMISTRY
Refining of Nonterrestnal Matenals
506 16-27 w78 70178
PHYSIOCHEMISTRY
Long Lte A d P Sy for Planetary
Spacecraft
506 21-25 W79 70219
Comets and interstellar Matter
154 75 50 W78 70363
PHYSIOLOGICAL EFFECTS
Supporting Biomedical Research
199 21-00 W78 70488
PHYBIOLOGY
Bone/Muscle Aherations
199 07-00 W79-70482
Defi Phy gwcal Desgn
1989 19-00 W79 70487
Climical Uses of Space and Chimcal Apphication of Spsce
Technology
199 25-00 W79 70490
Space Biology
199-41-00 W79 70492
PILOT PERFORMANCE
Flight Management Systems
505 09 31 w79 70078
| Simul Technology for A
505 09-41 W79 70080
Appt of Fight S b1 g
505-09-43 W79 70081
General Aviation  Single Pdot IFR Systems
505 09 53 W79 70082
General Aviation Air Traffic Flow Dynamecs
505 10-18 W79-70086
Aircratt Operanons! Support
505-11-64 W79-70102
PILOT TRAINING
Digrtal Operations
505-07 18 W79-70055

PIONEER VENUS SPACECRAFT
Resssrch in  Support of Atmosphere Structurs
Expenments for Planstary Probes
154-90-80
PITCH (INCURATION)
Arrfod and Wing Development
§05-08-31
PLANET EPHEMERIDES
X-Band Uplink Development
310-20-64

W79 70375

W78-70042

W79-70513

PLANETARY ATMOSPHERES

PLASMA PHYSICS

Planetary Ei Organkc Chy \4
Tunable Molecular Lasers 192 55-66 W79 70431
506 25-43 W79 70248 Planatary Protection
sol;nzn:t;r'v Probe A Y W'I-S 70254 193 58 70 W79-70436
Goeophysica!l Flud Flow Expenments on Spaceisb 'u:.m; ‘su,,.“ ,,?:m
7557,23;‘2?‘“ W78-70285 151-01-20 W78 70328
181 01.70 w79 70330 Planetary Geologic Studies
Planetsry Geologic Studies 151 01 80 W79 70331
151 01-80 W79 70331 Theoretica! Studres of Planetary Bodies
Planetary Magnetism 161-02-60 W79-70332
153-04-81 w79 70340 Cosmochemistry
Infrared Festures of Plsnets Satelites and Asteroids 153-01 80 W79 70337
153 07-80 W79 70344 Planetary Dynamics
Composition and Structure of Planetsry Atmospheres 153 05-80 W79 70341
154-10-10 W78 70352 Planetary Synthess
Physics Oynamics and Aeronomy of Planetary 153-06-80 W78-70343
Atmospheres )
154 10-60 W78-70353 15;-'8;“ ec? stemg Studres W79 70347
Dy of Ptanstary A ]
154.20-10 wrs 70354 TUATLTARY MAGRETC FiELDS
15:.2050 of Planetary W79.70355 153 04-81 W79-70340
e Parculates nd lces lm::::::\smm Physics Particies and Partxcle/Field
154 30-10 W79-70358 170-36 55 W79 70381
Radistive Transfer in Planetary Atmospheres Redio and Redar Planetary Studies
154.40-10 W78-70357 196 41 51 W79 70440
Atomic and Motecutar Properties PLANETARY MANTLES
154-50-10 W78-70358 Planetsry Magneusm
Theoretical Studies - Planetary Atmospheres 153-04 81 W79 70340
154 50-70 W79 70355  pLANETARY MAPPING
A y Theory and Anaty Dsta Analysis  Ptaneta
ry Cartography
154 60-10 W79 70360 4151 04.80 W78-70334
Expenmentsl Studes in A y Energy D Adh E C
154 70-10 W79-70361 153-08 70 W79 70349
Spectroscopy and Photochemsstry of Planetary and  pi s NETARY ROTATION
Cometary Molecutes Dynamics of Planstary Atmospl
heres
154-75 §1 N W79 70364 154.20-50 W78-70355
{ y Studies of F n Planetary Search for Extrasotsr Planets
Atmospheres 196-41-68 W79 70444
154 75 81 W75-70365  p| AiETARY STRUCTURE
lomzstion and Rste Processes i Planetary Theoretical Studies of Planetary Bodies
Atmospheres 151 02 680 W78 70332
154 75 70 W79 70366 Planetary Interors
Extended Atmospheres and Solar Planetary Interactions 153 03-81 W79 70339
154-80-10 - W78 70367 Planetary Synthests
153-06-80 W79 70343
154.90-10 W79 70368 i ANETARY SURFACES
Absolute Pressure Molecular and Atomic Beam Planetary Surface Processes
[+ Te for Mass S .01 9-7
154-80-51 W78-70369 'SJ‘,E nz,?\,w W78-70329
Instrument Development for Neutrsl Gas Composion 151-01 70 W79 70330
and Density Measurements in Planetary Atmospheres Planetary Geclogic Studies
154 90-52 W78-70370 151 01-80 W78 70331
Pump D for Noble Gas ™ Studies of Pi. y Bodies
gu;d H;'droqer;‘Pumpmg on Atmosphenc Entry Probes on 151-02 60 W79 70332
ter Planet Missions instrument Development
154.90-54 - W79-70372 151 02-80 W79-70333
oy = Dsta Analysis Planetary Cartography
154 W7°' ¢ WT78-70376  451.04.80 W79-70334
Chemical Evolution Remote Sensing
192.55-61 W79 70425 153-07-80 W78-70346
Planetary E Organic Ch Y Chemical Evolution
192-65-66 W79 70431 192 55-61 W78-70425
Ground Based Infrered Astronomy Planetsry E Organic Ch Y
196-41-50 N w'79:70439 192-55-66 W78 70431
R.:l.f::ll:'v vy and pporting Y R s g of Planetary Surfaces
196-41-40 W79 70438
196-41 67 W79-70443
Ground Bssed Infrared Astronomy a.:.;:::rv AstronoMy  end Supportng  Latorstory
196-41-72 W79-70446 196-41-87 W79 70443
Radio and Radar Planetary Studies RAsdic and Radar Ptgnetary Studies
196-41-73 W78 70447 196-41 73 W79 70447
™ Planetsry A TOLOG
196-41 85 W79-70454 'u:,‘n P'm:low
PLANETARY COMPOSITION 151-01-70 W798-70330
Planetary Geologic Studses Planetary Synthests
151.01-80 W79 70331 153-06-80 W79 70343
Theoretica! Studwes of Pisnetary Bodes JPL Py D
151-02-60 W78-70332 153-09 7 bt
instrument Development ’usm ° w79 70348
15;'-02-80 . W79-70333 Space-Based Planetary Detection Systems
lanetary intenors 790-40-11 W79-70255
153 03-81 W78 70333 Chemica! Evolution
Planetary Synthesas 192 55-61 W79-70425
153-08-80 W79 70343 Ground-Based Optical Planetary Astronomy
Remote Sersing 196-41 8O W79-70451
153-07-80 W79-70348 Ground-Based Radd and Radar Planetsry Astronomy
JPL Planetology instrument Development 198-41-82 W79-70452
153-09-70 W79-70348 L y Supporting Stuches (A )
Pranetary € 8 P 196-41-84 W79-70453
192 §5-668 W1870430  Theorencel f YA Y W79 70454
PLANETARY CORES .m' ANY)
Planetary Geologx: Studms PLA 8o,
151-01-80 W79 70331 Buwlogics! and Biochemical Aspects of Ecosystems
Pranetary | 192-55-89 W78-70435
153.03.81 nenons W78 70339 8o.)«-um US/USSR Bulogical Satefite Project (COSMOS
Planetary Magnetism 199-91-00 W79-70500
153-04-81 W78-70340 n::u ACCELERATORS ’
PLANETARY ENVIRONMENTS MPD Thruster System Technology
Planetary Soil Microbwology 506-22-35 W79-70228
192-55-83 W79 70427 pLASMA PHNYBICS
f y E - B ¥ b Photon-Matter intarsctions
192-55-86 W78-70430 506-25-33 W79-70245

1-25




PLASMA RESONANCE

Magnetosphenc Physs - Partcle end Particle/Fretd

intersction
170-36-55 W78 70378
Space Plasma Physics - Partcles and Particie/Freld
Interactions
170-36-55 w78 70380
Parucle and Partcie/ Photon Intsractions
A oM Count
170-38-56 W79 70383
Spacs Plssms Physics - Particies and Parbcle/Photon
Interacuons
170-38 56 W79-70384
PLASMA RESONANCE
Radio Science Space Plasma Physis
170-36 57 W79-70386
PLASMA SHEATHS
Plasma and R
E for A to Lasrge Space Power
Systemns
506-23 47 W78-70235
PLASMA WAVES
Particles and Parucie/ Freld Intersctions
170-38 55 W79-70379

PLASMA-ELECTROMAGNETIC INTERACTION
Spacecraft Charging and High Voltage-Plasms Effects

506-23-42

W79-70234

Plasma and R
E for

Systems
506-23-47

to Large Space Power

W79.70235

Radic Science Space Plasma Physics

170-38-57

W79 70386

PLASMA-PARTICLE INTERACTIONS
Spacecraft Charging and High Voltage-Plasma Effects

608-23-42 W79 70234
PLASMAS (PHYSICS)
Particles and Particle/ Fusid interactions
170-36-55 W79 70379
Particie and Perticle Freld interactions
170-38-55 W79 70382
E by Y and Th
Solar Physics
170-38-53 W79-70392
Ongin of Plasmes in the Earth Newghborhood (OPEN)
170-78-60 W79 70394
Gasmma Ray Astronomy
188-48-57 W79-70412
Imeging Studies of Comets
196-41-52 W79 70441
PLATFORNMS
Advenced Space Structures
506 17 13 w79 70179
Space Structural Design Methods
506 17 23 W79-70180
- High Temperature Spsce Structures
508-17-43 W79 70185
Arborne Pistform Support for Stratosphenc Sampling
Program
198-10-10 W79 70463
PLUMES
Beh of A C m Arrcraft A
734-01-23 W79-70162

Effects Module PCEM

Propuision  Contaminstion
Spacefight Expenment
750-03 12 W79-70279
PHEUMATIC EQUIPMENT
Aurcraft Landing S Efficiency |
505-06-33 W79-70075
POINT SOURCES
X-Ray Astronomy
188-48-59 W79 70415
POINTING CONTROL SYSTEMS
High Resolution Lasers Laser Rangmng
506-18-26 W79-70180
Precision Pounting  snd  Control Advanced
& 1E &
506 19-13 W79-70195
Prectsion Pointing and Control Technology (PPACT)
Development
606-19-15 W79 70196
Onboard Navnigaton  Landmark Trackers
506 19-23 W79-70187
A [3 D
310-20-65 W79-70514
POLARIZATION (WAVES)
iaser Energy Conversion snd Applications
506 25-41 W79-70247
POLLUTION CONTROL
Pro Pollution
506-03-22 W79-70020
505-05-62 W79-70037
Quist Clean General Avistion Turbofan (QCGAT)
611-53-02 W79-70120
P sphenc Crusse € Red
511 55-02 W79-70122
Cosl Utduzstion Systems
778-42 05 W79-70305

POLLUTION MONITORING

High Resolution Lasers

Electro-Optxcsl  Sensor

Technology

506-18-23 Ww78-70189
Mutirh N o o

< tength C

506-18-35 WwW78-70182
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SUBJECT INDEX
Devek of an | [ [ PRESSURE GRADIENTS
Monrtor (IECM) Hy P
750-03-02 Ww79-70275 505-05-43 W78 70035
Laser M yne S for S 1ad PRESSURE MEASUREMENTS
750-03-03 W79 70276 Muwﬂ h Research Lab Y
POLYESTERS sesucements
High Capacsty Osts Storsge and Displey  Aschival Osts 188 20-01 W79 70486
Storage Technology PRESSURE SERSORS
506 20-59 w78 70214 Fght o
POLYIMIDE RESINS 505-08-44 - W79-70048
Casn C for A Space T PROBLEM SOLVING
Systems )/ Artiical Inteligence
524 7103 w79 70207 Concepts
508-19-30 W79 70201
POLYMER CHEMISTRY
and Chemstry of Soixds PRODUCT DEVELOPMENT
Physics Energy Efficient Engme Technology
508 16-12 W79 70173 748.01-02 W78 70158
POLYMER MATRIX COMPOSITE MATERIALS PRODUCTION ENGINEERING
Fire Reststart Matenats Refining of Nonterrestrial Matenals
§05 01 31 W79 70004 506-16-27 W79-70176
C for P C C PRODUCTIVITY
505 01-32 W78 70005 Ne rk Pi R
POLYMERIZATION 310-40-73 W79 70528
Ongmn and Evolution of Life PROGRAMMING LANGUAGES
192 55-87 W79 70433 Applied Mathematics
POPULATION INVERSION 506 15-33 W79 70104
Photon-Matter Intersctions Adspirve Data Handling  Software Support System Tools
506 25 33 W79-70245 :;;Tz.g'ia W79 70203
PORTABLE LIFE SUPPORT SYSTEMS PROJECT MANAGEMENT
b R Ground-Based Large Infrared Telescops Support
189 71-00 W79-70498 196-41-75 W79 70448
PROJECT PLANNING
Particie Astrophysics and Shuttle Expenment Defintion Fight Test of an lon Auxihary Propulsion System
188-48-56 W79 70408 (1APS}
POSTPUGNT :I::l!ﬂl 750-06-01 W78 70297
A t R h Smal) Dispersed Solar System Appticstions
505-06 63 W79-70051 776-91 09 W79 70299
ACIP (Aerody Coefh Package} Energy R&T Planning
nment 778-80-05 W7B8-70308
750-04-03 W79 70292 PROPELLANT BINDERS
POWDER METALLURGY Long Life Ady d Propul Y for Planetary
Ach d Propuision M - Hot Section Spacecraft
505-01 12 W79 70001 508-21 25 W78-70219
POWER AMPUFIERS PROPELLANT COMBUSTION
High Speed Data Transt s C A S t F gy
5%30—45 s Transtor  X/S Band W39-70211 508 21-17 W79 70218
Ls M A Planetsry Prop: R h and Adh d C
P S Beam Antanna Design St 0.70325  506-21-45 W79.70220
Wideband 30/20 GHz Systems Technology PROPELLANT TESTS
850-80-18 W78 70327 v o)
POWER CONDITIONING o3 506-21 17 W79-70218
Mutti-KW Low Cost Earth Orbrat Systems Flot!u.n,you !
506 23-59 W79 70238 . d
Wideband 30/20 GHz Systems Technology 511-57-02 W79 70125
650-60-18 W79-70327 Advanced Turboprop-intenor Nose
POWER EFFICIENCY 511-57-03 W78-70126
Mutti-KW Low Cost Earth Orbital Systems PROPELLER EFFICIENCY
506-23-59 W79-70238 Ach d Turboprop - Fixght Resesrch
POWER TRANSMISSION 511.57-04 wW78-70127
Power Transter Research PROPELLEN SUPSTREAMS
505-04-42 W78 70027 Advanced Turboprop Installation Asrodynamics
rn?mnﬂgu (-gno!ounn $11-57-01 W79-70124
505 08-13 W79 70062 '.wi:o:uuh?o.ﬂ Nose Research
PREDICTION ANALYSIS TECHNIQUES 505-03-13 W79 70018
Nouse Reduction Technology Low P
505 03 12 W79 70017 Speed Propeller Technology
iniat and Nozzle Research 505-04.72 w76-70030
505-04-12 W79-70023 PROPORTIONAL COUNTERS
F and Turbine Rese: X ray Fi El ! Anstysts of Comets
Son ooy Prease urbine Resedrch  7e.70025 154 90-57 w78 70374
Turbulence snd Modeling PROPULBION
505-08 21 W79-70040 C =
Asrcratt Intenor Nose Reduction 505-01 32 W79-70005
505-09-23 W79-70077 PROPULSION SYSTEM CONFIGURATIONS
y Perf ¥ V/STOL P R h T
$05-10-11 W79-70083 505-05-32 W78-70034
System Tech Studses  Srmut Moethods for the A P System C
Vahdation of Digrtal Fught Control Systems 506-05-52 W78-70036
513-50-11 wW79-70133 Ach <G A P R ;
Matenals for A d Space Sy 506-05 82 wW79.70037
pl08- 1823 WISTOUS o patomanca  Awcish  Atrame:Propuisen
Basic Nose Resesrch oy W79 70092
505-03-15 W79-70019
Human Response to Notse Propuision Systerns for Smai! Transports
505-08-13 W79-7007€ 791-40-12 W78-70106
Psyload Environments and Dynamics Vanable Cycle Engine Components
506-17-36 W79-70183 511-56 02 W79-70123
Plume Charscterustion snd (aser-Hested Proputsion Energy Efficremt Transport
506-21-49 W738-70221 518-53 03 W79-70147
Upper R ™ Studies Propuimon  System/Autr 9 T g
198-30-00 W79-70470 517-53-82 W79-70155
PREFUGNT ANALYSIS i R SCR P System/Autr
v 517-53-63 W79-70158
505-06-83 w79-7 1
Prefisgivt D won of D 005 Energy Efficiant Engine Technology
189 11-00 wis.70ag4 7180102 W79-70158
PREPOLYMERS Quist Short-Haul Research Awcratt (QSRA)
L ufe A d P . for Planetary 789-02-01 wW79-70166
Spacecrah v lon Thruster Resesrch and lon Beam Applcstions
S06 21-25 W79-70219 508-22-32 W79-70225
PRESSURE DISTRIBUTION Electnc Propulsion for Auxdiary Control of Lerge Space
Systems
505-08-13 W79-70039 790-40-12 W78-702568
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PROPULSION SYSTEM PERFORMANCE Highty Reliable Sensor Tq gy P Long-Ufe
Inlet and Nozzle Resesrch LSI Microcireunts
505-04 12 W78 70023 506 18-45 W79 70194
[ System Casts Composites for Advanced Space Transportauon
505 04 13 w79 70024 Systems
Fan C and Turbine R 524 71 03 W79 70267
505-04-22 w79 70025 OQUANTUM '["E"“' » o
" \ R .
€ 506-15-23 W79.70169
50:::‘;2:!:1 Controls Research w8 70028 QUARTZ CRYSTALS
instrument Developmeant - Quartz Crystal Pyrheliometer
505 05-12 W79 70031 170 38 51 W79-70389
Propul d Control T g QUASARS
505-05 14 W78 70032 Relstrvity
Engine D 40 R 188 41 54 W79-70401
505 05 22 W79 70033 QUIET ENGINE PROGRAAM
Hyp Progpi R h Quiet Clean Genersl Avistion Turbofan (QCGAT)
§05-05-43 W79 70035 511 53-02 W79 70120
A Prop System Concep 732u(;‘ ou;an Short Haul Expenmental Engvr\ow_’9 70163
505 05-52 W78-70036 -
General Aviation Aucraft Asrodynamics and Flight Sug::r; Propulsve Lift Technology QSRA Proputsion
Dynamics
505-10 13 W79 70084 769 02 02 W79 70167
Hypersoruc Auwcrafl Aerodynamics and Flight Dynamics
505 11-33 W79-70096 R
Future Minary Avistion System Studies
79(::3-23 ons W78 70109 L nan
X Bsnd Uplink Deve!; t
516-58-02 WIS.70150 3,0 sorga t e Develonmen W79 70513
Quiet Propulsive Uft T logy QSRA Prop Nerwork ol P .
Support he
769-02-02 W79 70187 310 30 70 W18 70518

Propulston  Contamination  Effects  Module-PCEM
Spaceflight Expenment
750-03-12 W79 70279
Fhight Test of sn lon Auxibary Propulsion System
(IAPS)
750-08-01 W79-70287
PROPULSIVE EFFICIENCY
Engine Dynamics & Distortion Research

505-05-22 W79 70033
V/STOL P h Technology
505-05 32 W78 70034
A T D! - Fiight R
511 57-04 W78-70127
PROTECTIVE COATINGS
Adh Proput: Is Hot Section
§05-01-12 W78 70001
189-71-00 W79-70498
PROTEINS
Ongin and Evolutien of Life
192-55-87 W79 70432
Ongin and Evolution of Ufe
192 55-67 W79 70433
PROTON BEAMS
Comets and tnterstellar Matter
154 75-50 W79 70363
PROTON IMPACT
Expenmenta! Studies in A y Energy D
154-70-10 W79-70361
PROTOTYPES
Stiring Laboratory Research Engine
778 35-05 W79-70304
A Laser Qging Sy D
310-10-43 W79-70505
PSYCHOLOGICAL EFFECTS
Human Response o Nose
505-09-13 W79-70076
PSYCHOLOGICAL FACTORS
General Aviation - Single Pilot IFR Systems
505-08 53 W79-70082
PESYCHOPHYSIOLOGY
Humsn Response 10 Nose
505-09 13 W79-70076
Advanced Teleoperator Technology Devslopment
199-51-04 W79-70495
Ady Teloop: T gy Deveh
199-51 04 W79-70496
PUBLIC HEALTH
G Apol Sy Studses
643 10-02 wW78-70312
PULSARS
Gamma Ray Astrohomy
188-48-57 W79-70412

PULSE DOPPLER RADAR

RADAR ASTRONOMY
Radio and Radar Pisnetsry Studies

196-41 73 W79 70447
Ground-Bssed Radw and Radar Planetary Astronomy
196 41 82 W78-70452

RADAR IMAGERY

On-Board Data P Synth Apert Radar

{SAR)} image Processor
506 20-25 W78 70207
Instrument Development
151 02 80 W79 70333
Remote Sensing
153 07-80 W79 70346
Muft, bt Tel Deval
Y
310 20-87 W78-70516
RADAR NAVIGATION
! gency and Ind: A and Testing
505 11-41 W79 70097
On-Board Navigation - Laser Gyro System
506 19-29 w79 70200
RADAR TRACKING
Geners! Aviation Air Teaffic Flow Dynamics
505 10-18 W79-70086
RADIAL FLOW
Fan Compressor and Turbine Research
505 04-22 W78-70025

RADIAL VELOCITY
Search for Extrasolar Planets
196 41-68 W79 70444
RADIATION ABSORPTION
Plume Charscterzation snd Laser-Hested Propulsion
506-21-49 W79-70221
RADIATION BELTS
Space Plasma Physcs - Parucies and Particle/Freld
interactions

170 368-55 W78-70380
Rado and Radar Planetsry Studies
196 41 51 W78-70440
RADIATION COUNTERS
Particie A Faciny M and O,

of » Calbaton Facinty for Magnetosphenc and
Solar-terrestrial Expenments
170 36 57 W79 70385
RADIATION DAMAGE
Sotsr Cell Technology
506-23-12 W79-70227
ATS-6 Solar Cell R Damage E and a

RADIO NAVIGATION

RADIATION SHIELDING
Jomt US/USSR Biologics! Sstellite Project (COSMOS
80)
199 91 00 W78 70500
RADIATION SOURCES
J and Radw A \

188-41 85 W79-70405
Gamma Ray Astronomy
188-48 57 W79 70412
X Ray Astronomy
188 46-59 W79-70415
RADIATION SPECTRA
Relatrvity
188 41 54 W79 70401
RADIATIVE HEAT TRANSFER
Planetary Probe Aercth ot Technolog
506 26 21 W79 7025
Planetary Mission Support
506 26 23 w79 70252
Space Shuttle Configurations and
Aerothermodynsmics
506 26 31 W79 70253

RADIATIVE TRANSFER
Physics  Dynamics and  Aeronomy of Planetary
Atmospheres

154-10-860 W79 70353
Radiative Transfer in Planetary Atmospheres

154 40-10 W79-70357
Atomic snd Moleculss Properties

154 50 10 W79-70358
Theoretica! Studies  Planetary Atmosphetes

154 50 70 w78 70359

ic E Dx

154 90-70 W79-70376
Theoretcal Astrophysics

188 41-55 W78 70404
Upper A spherc R Freld M.

198 10-00 W78-70455

RADICALS

b Wave Laser R h

506 25 36 W78-70246

RADIO ANTENNAS
High Speed Data Transter X/S Band Componaents

506 20-45 W78-70211
Large Multiple Beam Antenna Design Studies
650-60-17 W78-70325

RADIC ASTRONOMY
Infr and Radio A Y

188 41-55 W79 70405
Radio Astronomy

188 41-85 W79-70406
Racho and Radsr Planetary Studies

196 41 51 W79-70440
Radwo snd Rada: Planetary Studies

196-41-73 W78 70447
Ground-Based Radio and Radar Planetary Astronomy

196 41-82 W79 70452

RADIO COMMUNICATION
Radro Systems Devsiopment

310-20-66 W78 70515
RADIO EMISSION
Radio and Radar Planetary Studies
196 41-51 W79-70440

RADIO EQUIPMENT
Racio Systems Development
310-20-88 W78 70515
RADIO FREQUENCIES
Digrtal Operstions  Genernc
505 07-13 W79-70054
High Speed Data Transter S/K-Band Components and
TechniGues
506-20-48 W79 70212
30/20 GHz Wideband System Project Definition

650-20-16 W78 70317
Orbiting Standards Study
850-20-20 W79-70323

Large Muttipls Beam Antenna Design Studies

Compulation of Sotar Array Testing and Flight Perk
Resutts
506 23-16 W78 70229
RADIATION DET!CTOIO
A

Aviston Safety Technology - Wind Shear Technology 200 25 29 W79.70243
505-08-28 W79-70072 Particle Astrophysics
PULSED LASERS 188-46-56 W79-70410
A Sefety Apphed Laser T gy RADIATION EFFECTS
505-08 29 W78.70073 R Effscts and P
PYROMNELIOMETERS 189 45-01 W78-70494
Instrument Development (Quanz Crystal Pyrheliometer  RADIATION HAZARDS
170-38-51 wW79-70389 Plasms and Rad L
PYROLYSIS Exp for A to Llarge Space Power
Planetary Surface Processes Systems
151-01 20 W78-70329 506 23-47 W79-70235
RADIATION MEASUREMENT
Q 80-,lonm US/USSR Buological Sstefine Project (COSMOS
189 91-00 W739-70500
QUALITY CONTROL RADIATION PROTECTION
Relubility and Durabidity Rad! Effects snd P
505-02-43 W78-70013 189-45-01 W79-70494

650-60-17 W78-70325
N S o S

Technology

650-80-19 W79-70328
A Devek

310-20-85 W79-70514

Ststion and Network Monitor and Control Technoiogy
Development
310-30-68 W79-70517
RADIO FREQUENCY INTERFERENCE
Tech C and Supp

Studies

643 10-01 W79 70311
X Band Uphink Development

310-20-84 W78-70513
RFl Systems Technology

310-30-69 W79 70518
N | Py g C

310-30-70 W79-70519
Network Control and Dsta Processing Development

310-40-72 W79-70527

RADIO INTERFEROMETERS
Ground-Bassd Observations
170-38-52 W78-70381
RADIO NAVIGATION

High Speed Osw Transfer X/S Band Components
506-20-45 W78-70211

Radw Systems Development
310-20-66 W79-7051%
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RADIO OBSERVATION

RADIO OBSERVATION RECONNAISSANCE
Studhes of Comets Featurs identificanon end Locstion Expenment {FILE)
186-41 52 W79 20441 750-03-14 W79-70281
RADIO OCCULTATION REDUCED GRAVITY
Rado Science - Space Plasma Physics Definstion of Physics and Che m Expenments in Space
170-38 57 W7B70386 (Combustion and Fiud Mecherea) | "
RADIO RECEIVERS s tor 750-01-52 W79 70271
om o ds for the .
Vaixdation of Drgtal Fiaght Control Systems v ity & Shuttls Flght Expenment Drop
§13-50-11 w79-70133  350.03.01 W78 70274
S Wavsiength C - ropane oM w79-70282
506-18-35 W78-70192 - g
Redo Astronomy Spaceisd 0-G Combustion Facdrty
188-41-55 w79-70408  750-03-25 W79 70284
RFI Systems Technology in-Ortet Catibration of MESA Low-G Accelerometer
310-30-69 W79-70518 750-03-29 W79-70287
RADIO SOURCES (ASTRONOMY) Semconductor Matensis Growth In Low G
Redio  Metnc  Ansiyss Demonstration  and Environment
in b 750-03-30 W79 70288
310-10-60 W79-70506 Low Gravity Superfiudd Helum Advanced Technology
VLBI Deveiopment and Anslysss Development
310-10-61 W78-70507 188-78-51 W79 70418
RADIO SPECTRA ANCY
Space Applicstions CCIR/WARC Support ung:ﬂ Operstions  Genenc
843 1001 W79 70309 5050713 W79-70054
echmes! Consultation end Support Stud: integrated Controt and V/STOL
543 10-01 W79 70311 505.07.31 W79-70058
30/20 GHz Wideband System Project Definion
650-20-16 W79 70317 Integrsted Controls Flight Research
Wideband 30/20 GHz Systems Technology 505-07-34 W79 70060
850-60-18 w78-70326 Advanced Video Systems
RADIO TELESCOPES 850-60-1 0 W79 70324
Ground-Based Observations REENTHY EFFECTS
170-38-52 w78 70391 Shuttle Entry Air Data System (SEADS)
RADIO TRANSMITTERS 750-04-02 W79-70291
X Band Upiink Development OEX Thermael Protection Expenments
310-20-64 W78-70513 750-04-06 W79-70295
RADIO WAVES
Particies and Perticie/ Freld interactions ”"- \ne 1 C A
170-36-55 wW78-70379 778-14-05 4 WIS 70301
oLogy REFLECTION
Jommt US/USSR Brologcal Sateilte Progect (COSMOS Infrared Fostures of Planets Satefiites and Asterowds
80) 163.07-80 W79.70345
199-91-00 W79-70500 Remote Senung of Planetary Surfac
ry s
RADIOISOTOPE SATTERIES 196-41-40 W79-70438
™ Enargy  Conversion  aerigcTORMS
Technology Multfunction Microwaves
506 23-35 W78-70233 506 18- 35 W78.70193
RADIOMETERS L] C System Studies
Muttifunction Microwaves 790-40-31 W78-70260
606-18-38 wW79-70193 Large Muitiple Beam Antsnns Design Studses
Ongmn and Composton of Mateocttes 850-60-17 W79-70325
152-03-80 w79 70336 Antenns Systems Development
S R h Freld M Program 310-20-65 W79 70614
188-10-06 W79 70461 urncmv .ATIIIALI
VLB Development snd Analysis c
310-10-61 W79.70507 s08.0v.32 W79-70005
RAMJET ENGINES Sca M nd § Fight Research
H 517-53 14 W79-70153
high Temperature Aerongutical Structures
505-02-53 wrs.70014 REFRIGERANTS
o " o Ecology/ Ermronmentsl Effects
P P - 1 .
505-05-43 w78-70035 M‘FO:I:::AMI W19-70493
RANDOM VIBRATION Appled  Math and  Ady Cryogenic
Payload Erwironments and Dynamics Technology for Spaceflight
508-17-36 w79-70183 506-25-25 W79 70240
RANGE AND RANGE RATE TRACKING Adsorphon Pumpeng Cryogenc Refngerstion
On Board Navigation  Laser Gyro System $06-25-27 W79 70242
508-18-29 W78-70200 REGENERATION (PNYSIOLOQY)
RARE QASES A Lte S S
lon Thruster Resesrch end ton Basm Applications 189 73-00 W79-70499
606-22 32 wW78-70225 REGENERATIVE FUSL CRUS
Studes of the Drstrbution of Element Mmeral Ortrtsl Energy Storsge and Powsr System
Phases A s and Mmerd)  506.23.27 w78.70232
mong Metsomtes
152-03 60 w79-70335 REINFORCED PLASTICS -
M son1023 w19.70175
BOM) US/USSR Buwlogeca! Sateliite Project (COSMOS umro-an "-”
o
189-81-00 w78-70500
-01-32 - 70005
BAY TRACING ns&m wis
Hhigh Resolution Lasers Laser Ranging Defipaion of Physics Chemastry Expenments
5061826 w19-70180 o and tPACE)
REACTION KINETICS 750-01 69 W78-70272
Basxc Combustion and Pollution Research Ri
505-03-23 w79-70021 188-41 64 W79-70401
Advanced Electromcs snd Matsniais Ressarch Reigtivity and Celestial Mechanics
806-15-21 w79 70168 188-41-54 W78-70402
Upper A h R -t Y A
Meossurements 188-41-64 W79-70403
198.20-01 W79 70488 Low Grevity Superfiusd Helum Advanced Technology
188-78-51
198-20-03 W78 70488 - W78 70419
X-Band Upiink Developmant
REAL THME OPERATION . 310.20-84 W79-70613
of Fught S o RIUABILITY
505-09-43 W79 70081 V/STOL P . I
On-Bosrd Nawgstion - Laser Gyro System . e
506-19-20 winoz00  DO505:32 A Proout W79-70034
Shutle On-Bosrd SAR  Procsssmng  Expenment 506-05-82 W79-70037
Definstion A d Lite S S
750-03-31 W78-70288  199.73.00 W79-70499
RECEIVERS REUABILITY ENGINEERING
Muttifunction Microwaves integrated Control  Genanc
508-18-38 wW79-70193 508-07-33 W78-70059
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$12-52-03 W79 70132
System T Stuches Sumut Methods for the
Vahdaton of Dm-l Fhight Control Systems
513-50-11 W78-70133
D Arrsy Devetop
508 18-15 W79 70188
Highty Sensor T gy P bie Long Life
LS! Microcircurts
506-18-45 W79 70184
Advanced Lemes Ranging Systems
310-10-43 W78 70505
REMOTE
Frequency and Tirning Resasrch
310-10-82 W78 70508

Station snd Network Morxtor and Comtrol Technology
Development

310-30-68 W79-70517
um NAI"U.G
506-19-35 W79-70202
A 4T, 1 Daveal
199-51-04 W78-70496

Avistion Safety Tachnology- Apphed (aser Technology
505-08-29 W79 70073
[ Array Deval
506 18-15 W79 70188
High Resoluton Lesars Electro-Optcat  Sensor
T
506-18-23 w79 70189
Tunable Moiecular Lasers
506 25-43 W79 70248
Laser M S tor S iab
750-03 03 W78 70276
instrument Development
151-02-80 w79 70333
Aemote Sensng
153-07 80 W79 70346
A Devak
154-90-10 w79 70368
A Devak
154-90-70 W798-70376
Remote Sensing of Planetary Surfaces
196-41-40 W79 70438
Ground-Bssed Infrered Astronomy
196-41-72 W79 70448
Upper osp! R h - Freld M
188 10-01 W79-70456
lmlrumom Sﬂhms for Measurement of Trace Gas
n the St
138 10-04 W79-70458
Upper Ri L Y Studies
188-20-00 W79-70464
. S of Mmnor C
of the Earth s Stretosphere
198-20-03 W79-70487
High R Inf " of
Trace Gases
188-20-03 W79-70469
Th Dats P and Mission
Anstysis Studies
198-30-02 W79-70475
Attitude-Ortt Analysis
310-10-26 wW79-70503
REMOTELY PILOTED VENICLES
Fight Loads and Asroelasticity
505-02-24 W79-70010
interagency Asssstance snd Testing
505 11-44 W79 70100
Poted R Arrcrafy T logn
505-11-54 W79 70101
791-40-38 W79-70111
Highly M ble Ascraft T jogy Flght
Resesrch
723-01-04 W79 70180
RESCUE OPERATIONS
Rotorcraft System Stuches
791-40-31 W79-70110
RESEARCH AIRCRAFT
Remotsly Proted Ressarch Arcraft Technology
505-11 54 W78-70101
Drgrtat Fly-By-Wire Flght Expsnment
512-51-04 W79-70130
Wake Vortex Flight
514-52-04 W79-70140
Hohly M bl Aucraht  Technology  Flight
Ressarch
723-01-04 W79-70180
Cuwat Shon-Haul Ressarch Aucraht (QSRA)

769-02-01 W78-70168
RESEARCH AND DEVELOPMENT
High Density Cwcunt Technology Electronc Devices
508-20-80 W79-70215
General
153-10-80 W78-70351
Support Actmvities
192-65-68 W79-70434
RESEARCH FACIITIES
Spacelad 0-G Combustion Facility
750-03-25 W79-70284

RESEARCH MANAGEMENT
OFEX (Ovtter Expenments} Project Support

750-04-0t W79-70280
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SHORT HAUL AIRCRAFT

RESEARCH VEMICLES ¥ and A d R Opersting S A Turbx T !
Energy Effi Transport Flight Expenments 511 57-02 W79-70125
516-53 04 W79.70148 51364 11 W79 70136 Adh d Turboprop  Flsght R »
RESINS RW?N“M , Syat Toch 511 57-04 w78 70127
S 1 C and A re oputsion om Satety ology H Maneuversble Awrcraft  Technology Fiight
50%-01 33 W79-70006 505 08 22 W78 70068 ﬁ.”m N
RESOLUTION P'm r'f;’“"/ Arshg Fight Controls and Aerodynamic 723.01.04 w78-70180
Advanced Video Systems SCANNE
650-80-10 W76-70324 “5&-‘;:3.5‘ W79 70089 Mun.::,nm Microwaves
X-ray Astronomy 506-18 36 W78 70183
188-48 59 w78.70814 , Freauency end Timng Research W79.70508 SCENE ANALYSIS
RESONANCE RUNWAY CONDITIONS Festure ldentfication and Location Expenment (FILE)
Comets and Asteroids Avcratt Systems Operstional Safety and Efficeency 750-03 14 w79 70281
196-41 78 W79-70449 Improvement SCNUEREN PHOTOGRAPHY
RETINA 505 08 31 W79 70074 Besic Noise Research
R / g A d Sy Awcrah Landing Systems Efficiency Improvements 505-03 15 W79 70019
506-19 35 W79 70202 505 08 33 W79 70075 SCHMIDY CAMERAS
REVERSED FLOW RUNWAYS Cometary Observation and Theory
Comb snd Aug! Sy Technology Arrcratt Landing Sy E y ) 196-41-30 W79-70437
505-04 32 W79-70026 505 08-33 W78 70075 SCHMOTTKY DIODES
REVNOLDS NUMBER A of Flight Simul T o Pr of M s for € Appl
Aerody Test A ds and | 506 03-43 W79 70081 506-15-25 W78 70170
505-06-41 W79-70044 RURAL AREAS SCRUBBERS
Wing/Body Aerodynamics Smalt Dispersed Solar System Applicstians Coal Utilization Systems
505-06-53 w79 7004g 778 91-02 W79-70298  778.42.05 - W79-70305
Small Dispersed Solar System Apphcations SEALERS
RIDING QUALITY 776 91-09 W79 70299
Loads A and S ! Dy Fuel Tank Seslants
5056-02 23 W79 70009 517 53-11 wW78-70151
SEALS (STOPPERS)
50:";:2‘“.”""“ Qualmes W79-70052 s Power Transfer Research
ROSOTS 505 04-42 W79-70027
Robotics/Machine | Arfinral " SAUNITY SEASAT BATELLITES
Concepts btk 19; oo Ad; to € 1870428 (SAO'I‘\;?oard me Processing  Synthetic Aperture Radar
- - mage Processor
506-19 30 L W79 70201 gpuapiimg 506-20-25 W78-70207
! JPLP D SEATS
506-19 35 W78 70202 163 08-70 w79 70348 Firemen Fire Res:stant Matenaly
A d A Needs Analy SATELUTE ATTITUDE CONTROL 510-56-01 W79-70117
790-40-15 w79 20258 On Board Nevigation Near Earth Satelistes SEISMOLOQY
ROCKET ENGINE DESIGN 606 19-26 W79 70199 Planetary Intenors
Plume Characteruzation and Laser Hested Propulsion  SATELLITE DRAQ 163 03 81 W79 70339
506-21 49 W79-70221 In-Orbrt Catbranon of MESA Low-G Accelerometer SEMICONDUCTOR DEVICES
ROCKEY ENQINES 750-03-29 W78 70287 Solsr Cell Technology
Auuhary lon Thruster System Technology Solar  Probe - Ad Technical 506 23-12 W78-70227
506-22 12 W79-70222 Development SEMICONDUCTOR LASERS
MPD Thruster System Technology 120-78-80 W78 70395 Soliy  Stste Device  Technology Advancad
506-22 35 W79 70226 SATELLITE GROUND SUPPORT Compaonents
long ULfe Space S P Sy Network Timing snd Synchronuzation Technology 508-20-33 W79-70209
Technology 310-20-27 W79 70509 SEMICONDUCTORS (MATERIALS)
525-7% 05 W79 70269 SATELUITE IRSTRUMENTS Adh El and M
ROCKET EXMAUST Technology Requirements of a Global Information Service 508-15-21 wW79-70168
Planetary P: and A d C Systam Electronsc Crystals Growth and Perfection
506-21-45 W79-70220 790 40-13 W78 70257 508-15-33 W79-70171
Plume Characterzation and Laser-Hested Propuision SATELLITE NAVIGATION SYSTEMS Semiconductor Matenals Growth In  Low G
506-21 49 W79 70221 On Board Nevigation Nesr Earth Sateliites Emvironment
Proputsion  Contamination  Effects  Module-PCEM 508 19-26 w79 70199 750-03-30 W78-70288
Spacefight Expenment SATELUTE ORBITS SERNITIVITY
750-03 12 W79 70279 Navig! for U d Sy Ut D For tR S
ROCKET PROPELLANTS 508-19-25 W78 70188 506-18 11 W79-70186
Plume Charscterzation snd Laser-Heated Propuision  SATELUITE POWER TRANSMISSION (TO EARTN) Uit O IR S
506-21-49 W79-70221 Power Msnsgement snd low Cost Power Systems 506-18 13 wW79-70187
ROCKET THRUST 506 23-52 W79-70236 GEPARATED FLOW
Propulsion  Contaminstion  Effects Module-PCEM  SATELUITE SOLAR POWER STATIONS A Fhght
Spscefiight Expsnment Plssma and E £ 506-06-54 W78-70049
750-03 12 W79 70279 3 for A to Largs Space Power SEPARATORS
ROCKS Systems €l Energy C snd Storage
Organic Geochemistry 506 23-47 W79 70235 508-23-22 W79-70230
192-55 62 W79 70426 Power Msnagement and Low Cost Power Systems SERWVICE LUIFE
ROTARY WING AIRCRAFT 506 23-52 W79-70236 lon Thruster Research and lon Beam Apphcations
Rotorcraft Aeroelasticity and Structurs! Dynemics Smalt Dispersed Solar System Applicstions 508 22 32 W798-70225
505-02 21 W73.-70008 7786 91-02 W79 70298 IMW&I"“O
Loads and S ! D \LITE Proputsion rols Resesrch
505 02 23 W79 70009 ‘AT!A '!‘c.'“,; 506-05-12 W78-70031
Rotorcraft Aerodynamic Parformsnce Dynamics and 310-20-31 W79.70610 SHADOWGRAPH PHOTOGRAPHY
panding Quaires SATELLITE. SORNE INSTRUMENTS Basic Nose Research
505 10-21 W79 70087 i - 506-03-16 W79-70019
P . N N nstrument Development SHALE OIL
505 10-23 wre.70088  '51-02-80 W79-70333 Fuels Ressarch
Rots s E A henc E b 505-04-52 w79 70028
Yy Wi vTOoL Op ] o -
513.5413 ° w79 70137 _ 154-90-10 wis-70368 Brosd Specth: Fusts T gy
A R C 1 and T 0 SATELUTES 511-59.02 W79-70129
Assessment Studses High Energy Astrophysical Cosmology SHEAR FLOW
514 50-01 w78-70138 188-48-82 W79-70418 Turbulent Drag snd Nome Reduction
Rotor System T integ SATURN (PLANET) 508-06 23 W79 70041
518 51 01 W78 70157 Dy of Planetary S Apphed M A Cryogenic
ROTARY WiNGS 154-20-50 W78 70355 Technology for Spacefhght
Rotor System T gy integ: Ground Based Optcal Astronomy 508-25 26 wW78-70240
518-51-01 w78 70157 196-41-71 W79-70445 SMOCK LAVERS
ROTATING SPHERES SATURN RINGS Planetary Probe Aeroth Tech
Development of & Shuttie FLght Expenment Drop nd 508-26-21 W79-70251
Oynamics Module Atmeirares TS o Aernomy of Pt gwock Tuses
750-03-01 W78 70274 164 10.80 W79.70353 Basic Combustion and Poilution Research
ROTOR AEROOYNAMICS 508-03-23 W79-70021
Agros. and St o SCALE (CORROSION) SHOCK WAVE INTERACTION
tmpact Cratenng Studes
505-02 21 W78 70008 Turbulence and Modeting
’ Pe oy eng _ 153-:00-00 W19-70347  £05.08.21 W79-70040
Handiing Qualies SCALE (RATIO) SNORT HAUL AIRCRAFT
505 10-21 W79-70087 Firemen Fre Modeling and Scaling Methods Nosse Reducbon Technology for Shor-Haul Awcratt
ROTOR UFY 510-56-05 “ W79-70118  506-03 11 w78 70016
Hybnd Rotor/ Amship Fight Controls and Asrodynamic SCALE MODE Turbulence snd Modeling
Parformance / Propusion Nowse Resesrch 506-06-21 W79-70040
505 10-51 w79-70089  605-03-13 W75-70018 Short Haul A Transport Conceptus! Design Studies
ROTORCRAFY AIRCRAFY G ] Awrcraft A Y and Fhght 791-40-11 W78-70105
Rotorcraft System Studses Dynamucs Quiet Cesn Short-Haul Expenmenta! Engme
781-40-0 W78-70110 508-10-13 W79-70084 738-01-02 W78-70163
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SHORT TAKEOFF AIRCRAFT SUBJECT INDEX
Quset Short Haul Ressarch Asrcraft (QSRA) E Deve L y and Th Mag e Physics  Particle and Partcls/ Field
769-02 01 W79 70166 Sotar Physics Interaction
Quewt P Uft T gy QSRA P 170 38 53 W79 70392 170 36 55 w79 70378
Support Laboratory end Thecretcs! Solar Physics Space Plasms Physcs  Parucles and Particle/Photon
769-02 02 W79-70167 170-38 53 w79 70393 Interactions
SHONT TAKEOFF AIRCRAFT SOLAR CELLS 170-36 56 w79 70384
Digns Operations  Rotorcraft and V/STOL Ach and S Ground Based Observations of the Sun
505-07 11 W79-70053 508 15 23 w79 70169 170 38-52 W79 70390
Cockpt  Avioncs Automated R/C snd V/STOL Properties of M for E N Particle Astrophysics
Avioncs 506 15-25 W9 70170 188-46 58 W79 70410
505-07 21 W78-70056 Remote Sensing of Planetary Surfaces
Asrcraft Intenor Norse Reduction Solas Cell Tochnology 196-41 40 W79 70438
505-09-23 w19-70077 506 23-12 w79-70227 imaging Studves of Comets
Quiet Prop Lft T gy £ Ptanetsry Solar Arsy Research & Technology 196 41 52 W78 70441
516 58 01 W79-70149 §06 23 15 W79 70228  gOLAR ROTATION
QPLT Expeniments ATS-8 Solsr Cell R Damage Exp and 3 Th | Studies/ S Ri
516 58-02 W79 70150 Compdanon of Solar Array Testing and Fight Performance 198-30-03 W79 70476
SIGNAL ANALYZERS Resutts SOLAR SYSTEM
tn-Fhght Cat and Wind Shear Detection 506-23 16 W79-70229 Planetsry Geologic Studies
505 08-11 W79 70061 Space Calibration of Solar Cells 151 01 80 W79 70331
SIGNAL PROCESSING 750-03 20 W79.70283 Theoretical Studies of Planetary Bodies
U D s IR S 151 02 80 W79 70332
506 18-13 WIT0N8T ey ga oo Solar Sistem Applicatons s0z98 Studies of the Distnbution of Elements and Mineral
Cryoo T gy for Cooling D« Below 10 SOLAR CONSTANT Phases Among Meteorites 10335
Ketvin 152-03 80 W79-70:
506 25 21 w79.70239 ”'t')'_’:‘;_’g:"‘ Doveiopment  Quartz Crystal "Vw';'s"';'g;‘;s’ Ongin snd Composition of Meteores
wideband 30/20 GHz Systems Technology 152-03 80 wW79-70336
650-60-18 w79-70327 SOLAR CORONA Cosmochemistry
N C 3 of Solar Spacelab Expenment and 153 01 80 W79 70337
Technology Hardware Expenmental Studies
650-60-19 wr9.70328 _ 170-38 51 W79 70387 453.02 80 w79 70338
Natwork Segnal Processing Concepts SOLAR CYCLES Planetary Dynamics
310-30-70 W79-70518 Solac Cycle and Dy M {SCADM) S 153-05 80 W79 70341
SILCATES Study for A Sotar Satellite Mrssion Remote Sensing
g of N 1 M, 170 78-61 W79 70396 153 07 80 W79 70346
506 16 27 W78 70176 SOLAR ELECTRIC PROPULSION Partcle Astrophysics
siLcon lon Thrust Subsystem Technology for Solar Electrnc 188 486 56 w79 70410
Solsr Cell Tachnology Propulsion (SEP) Chemical Evolution
506 23 t2 w78 70227 506 22-22 W79 70224 192 55 61 W79 70425
Planetary Solar Array Research & Technology Shuttte Operatonal Flight Test of the Solar Electric Radio and Radsr Planetary Studies
506 23 15 w79 70228 Propulsion Solar Array 196-41-73 W79 70447
A d T gical D | Segnal 750 03-04 W79 70277 SOLAR WIND
and Dsta Processing Electronics Sold State Detectors SOLAR ENERGY Planetsry Magnetism
188 78 51 w79-70418 Thermoelecte  Thermonic  Energy  Conversion 153 04-81 W79 70340
SIMULATION Technology Extanded Atmospheres and Solar Planetary interactions
Clesr Asr Turbutence Studies with Passive Microwave 506 23-35 W79 70233 154-80-10 W79 70367
Radwometers Small Dispersed Solar System Apphcations Magnetosphenc Physics - Particie and Particle/Fretd
505 08 15 W79-70064 376 91-09 W79.70299  'mersction
Expenmenta! Studies SOLAR ENEROY CONVERSION 170-36-55 W79-70378
153-02 80 W79-70338 Orbnat Energy Storage and Power System Space Plasme Physcs  Partcles and Partcle/Frald
sinoLs “":"-’ " 506 23 27 w79 70232  Interscuons 380
Advanced Electronics and Materials Research 170-36 55 W78 70
506-15 21 W79-70168 50:0;;’52'“".“"‘."‘ &nd Low Cost Pm;rvc;SS;tol;r;\; Magnetosphenc Physics Particles and Partcle/Fretd
El-c;n;n;: Crystals Growth and Perfection 07017 SOLAR FLARES interactions 2038
506 15- W79-70171 Devi M of Solar n 170-36 55 w79 70381
sINKS H.'dw:c:pma of Solar Spacelab Expenment snd SOUD LUSRICANTS
Upper spi h - Fuld M 170-38-51 W79-70387 Advanced Mastenals Manufactuning snd Lubncation
198 10-00 W79-70455 Laboratory and Theoretical Solar Physics Processes
SKIN FRICTION 170-38 53 W79 70393 506 16 22 w79 70174
Computational Asrodynamics SOLAR FLUX SOUD PROPELLANT ROCKET ENGINES
505.08-13 w79-70039 Thermal Camsster Expenment Long Lfe Advanced Propu y for Planetary
SKYLAS PROGRAM 750-03-07 w79.70278  Seacecrft
Prefight Detection of Drsease SOLAR GENERATORS 506 21 25 w79.70219
199 11-00 W79 70484 Orbial Energy Storage and Power System SOUD STATE DEVICES
SMOKE N 506-23-27 W79-70232 Sohd Stste Device  Technology Advanced
Safety O P and Planetary Powor Systems R & T Components
s&orsvv;;b'z":v W78 70067 506-23 55 W79 70237  506-20-33 w79 70209
ot SOLAR INSTRUMENTS High Speed Date Transter X/S Band Components
A"g";"s Sefety Technology  Applied F'"w;‘;gg;‘: Development of Solar Spacelab Expenmem and 5063045 / W79 70213
505- A s Hardware Wideband 30/20 GHz Systems Technology
SOCIAL FACTOR! 170-38-51 W79-70387 650-60-18 W79.70327
Human Response to Nowe SOLAR MAGRETIC FIELD P o
505 08-13 W79 70076 Laboratory and Theoretical Solar Physics L 70348
s00IUM 170-38-53 wrs 70393 1539970 w7570
Ground-Based Optical Astronomy SOLAR OBSERVATORIES A d gcal Devel | Segnal
196-41-71 W78 70445 Ground Based Observations snd Data Processing Electronics Solid State Detectors
SOIL MOISTURE 170-38-52 w79.70391  188-78-51 w79 70418
JPL P i D SOuUDS
153 08-70 WIDTOME g o St S s ssion {SCADM Science Physics and Chemistry of Solids
L8 170-78-61 W79-70396  508-16-12 W79.70173
Definition of Physics and Chemistry Expenments (PACE) gy AR pHYSICS SOUTARY WAVES
m Soace Geophysical Flud Flow Expenments on ab Apphed h and A Cayogenic
750-01-59 W7970272  350.03-26 eroe SPWr9 70205 Tachnology for Spacefight
Planetary Surface Processes Develop of E and + for Solar 506 25-25 W79 70240
151-0% 20 W79 70329 Physics Research SONIC BOOMS
Panstary Sod Microtwology 170-38-51 W79-70388 SCR - A Y Perf Tech gy
192 55-63 wW78-70427 E o] Lab y end Th | 517-53-43 W79-70154
Planstary € Organic Ch y Soter Physics s00T
192-55-66 W78-70431 170-38 53 W78-70392 Basic Combustion and Pollution Resesrch
SOLAR ACTIVITY Laboratory and Theoratical Solar Physics 505-03 23 W79 70021
Ground Based Observatons 170-38 53 W78-70333  goynD HIELDS
170-38 52 w79-70391 SOLAR PROBES . ) Propulsion Nowe Research
SOLAR ARRAYS Dovetapmen : T 505-03-13 W79.70018
Planetary Solar Amay Research & Technology 170-78-60 W79 70395 SOUND WAVES
$06-23-15 W79 70228 Gr «onat Expsnments i Space Developmeant of & Shuttle Fught Expenment Drop
ATS-6 Sofar Caf Damage Exp ands  sgaroen T W79.70421  Dynamics Module
Compaation of Solar Array Testing snd Flight Performance SOLAR PROTONS 750-03-01 W79 70274
Resufts ™ Studses/S R SOUNDING ROCKETS
506-23-16 W78-70229 198 30-03 W79-70476 Particle and Particle Fieid Interactions
Shurtle Operstionsl Fight Test of the Solar Elecuix  SOLAR RADIATION 170-36 55 W79-70382
Propulsion Solar Array Ortxtal Energy Storage and Power System SPACE COMMUNICATION
750-03-04 wW78-70277 506-23 27 W79-70232 Advance Mission Concepts
SOLAR ATMOSPHERE 1 y Studbes of A Pro n Planetary  790-40-38 w78-70263
Ground Based Observations Atmospheres T ) C and S Stuches
170-38-52 W79-70391% 154 75-61 W79-70365 843-10-01 W79-70311
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SUBJECT INDEX

SPACE ENVIRONMENT SIMULATION

SPACE SHUTTLE ORBITERS

SPACECRAFT GUIDANCE

SPACE TRANSPORTATION SYSTEM

Laboratory Simulation teg Electrical/ €l Control Study Space Vehicle Dynamics
153 06 70 W79 70342 791-40-47 W79 70113 506 17 33 wW798-70181
Human Behavior and Performance Space Shuttle Contigurations and Space Vehicle Dynamics Methadology
199 17 00 W79 70486 g&m;gvg\?wmmm W79 70253 506-17 35 W79-70182
ACEt ERECTASLE STRUCTURES - Payload Environments and Dynamc:
B voncod Space Structures Propulsion  Comtaminaton  EMects Module-PCEM gon 1s ap Dynemics  179-70183
506 17 13 W79 70179 Spacefiight Expenment Space Vehicle Acoustics and Dynamics
750-03-12 W79 70279
Space Vehicle Dynamics Methodology SPACE SHUTTLE PAYLOADS 606 17 39 W79 70184
506 17 35 W79 70182 Space Vehcie Dynamics Methodol T A of Integrated
et ogy Q
Space Apphcations of Non-Terrestnal Resources 506 17-35 W79 70182 Earth to0-Geosynchronous Space Transportation Systems
790 40-37 W79 70264 Shuttte Payload Definiilon Space Flight Technology 790 40 33 W79 70262
Large Space Systems Technology Expenments D of an Induced E C "
524 72 03 W78 70268 750-01-22 W79-70270 Monstor (IECM)
$PACE EXPLORATION SPACE SHUTTLES 750-03 02 W78 70275
Planetary Proputsion Research snd Advanced Concepts TPS Materals and Systems Evaluation Shuttle Technology Payloads Program Supporn
506 21 45 W78-70220 506 16-41 wW79.-70177 750 05 01 W79-70286
Planetary Solar Astay Research & Technology TPS Materuls for Space Transportation Systems Planetary Protection
506 23 15 W79-70228 506 16-43 . w79 70178 193 58 70 w79 70436
T”T::;mlocmc Thermwonic Energy C 506 17 13 Space w79 70179 1959::;!;:9(;'{Ermr\'.onmemal Effects W79 70483
506 23 35 W78-70233 Space Vehicle Dynamics SPACEBOANE EXPERIMENTS
Planetary Power Systems R & T 506 17 33 W79 70181 A sphenc € D
Space Vehicle Dynamics Methodology v
506 23-55 W79-70237 506 17 35 w79 70182 154-90 10 W79 70368
Planetary Geologic Studies 0 A L Trackers SPACEBORNE TELESCOPES
151 01-80 W79-70331 506 19 23 bt W79 70197 Space Based Planetary Detection Systems
790 40 11 W79 70255
Instrument Development Space Shuttie Development Support SPACECRAFT
151-02-80 W78-70333 506 26 3,3 W79-70254 Space Vehicle Dynamics
Bioinstrumentation ) Q of Integrated 506-17 33 W79 70181
192 55 65 W79-70428 Earth-to-Geosynchronous Space Transportation Systems Casts Composites for Advanced Space Transportation
Pianetary € v ut 790 40 33 W79 70262 Systems
192 55-66 W79 70430 SyNASA End to End Data Systems Modular Data 524-71 03 W79 70267
Planetary Protection stems Definition of Physics and Chemistry Expenments in Space
193 58-70 w7g 70436 5207305 W78 70266 (Combustion and Flud Mechanics)
Ground Based Infrared Astronomy . ShullletPavload Defintion Space Flight Technology 750-01 52 w79 70271
196 41 72 W78 70446 xpenments SPACECRAFT ANTENNAS
Radio Systerns Development 750-01 22 W78 70270 Orbiting Standards Study
310-20-66 W79 70515 Long Duraton Exposure Faciity Project 650-20 20 w79 70323
SPACE FUGHT 75002 01 W78 70273 gppCECRAFT CHARGING
Adaptive Data Handling  Software Support System Tools Shuttle Operational Fight Test of the Solar Electric Spacecraft Charging and High Voltage Plasma Etects
and Technology Propulsian Solsr Array 506-23 42 w79 70234
506 20 13 w79 70203 75003 04 W79 70277 gpacECRAFT COMMUNICATION
Cryogenics for Space Flight Febture I|dentification and Location Expenment (FILE} M Amplifier Technology
506 25 26 w79 70241 750-03 14 W79 70281 g06.20 42 w79 70210
Shuttle Paylosd Definion  Space Fight Technology In Orbit Calibration of MESA Low G A frequency 8nd Timing Research
Experiments 750 03 29 W79 70287 310 10 62 W79 70508
750 01 22 W79 70270 b ?hu‘t:: On-Board SAR  Processing  Expenment A S D
Radiztion Effects and Protection efiny 310-20 65 W79 70514
199 45 01 w79 70494 75003 31 W79 70289  gpACECRAFT COMPONENTS
SPACE FLIGHT TRAINING Shurtle Entry Ar Data System (SEADS) Casts Composites for Advanced Space Transportation
Human Behavior and Performance 750 04 02 W79 70291 Systems
199 17 00 W79 70486 Shuttle Infrared Leeside Temperature Sensing (SILTS} 524-71 03 W79 70267
SPACE MANUFACTURING 750 04-04 W79 70293 gpACECRAFT CONFIGURATIONS
Space Appiications of Non Terrestrnial Resources Infrared Imagery of Shuttle Space Vehicle Aeroth y and Confi
790 40-37 W79 70264 750-04-05 3 W79 70294 Technology
Non Terrestnal P and Manuf. g of Large Shuttle Technology Payloads Program Support 506-26-13 W79 70250
Space Systems 750 05-01 W79 70296 SPACECRAFT CONSTRUCTION MATERIALS
790 40 39 W79 70265 Particle A and Shuttle D Non T | P and Manut: g of Large
Large Space Systems Technology 188 46-56 W79-70408 Space Systems
524 72 03 W79 70268 Medical Sefection Citena 790 40 39 W79 70265
SPACE MISSIONS 199 03-00 W79-70480 SPACECRAFT CONTROL
sois'lazn:tgg Mission Support W79 70252 The Monrtoring and Marntenance of Crew Health D;:z:::ﬂ:olmmg and Control Technology (PPACT)
Electnc Propulsion for Auxihary Control of Large Space 199 15-00 W79 70485 506 19 15 W79 70196
Systems Chinical Medicat Crews Support On Board Nawgation Laser Gyro System
790-40-12 w79 70256 199 27-00 W78-70491 506 19.29 W79 70200
Low Thrust Chemical Propulsion Systems for Earth A Tel T gy D Robotics/ Machine o Astificial g
Orbiting Missions 199 51-04 W79 70485 Concepts
790-40 22 W79 70259 impact of Spacecraft Timing Systems on Dats 506 19 30 w79 70201
A Space G System Studies Processing Auxihiary lon Thruster System Technology
790-40 31 W78 70260 310 40-42 W79-70625 506-22 12 W79 70222
A '] C S b Megawatt  gPACE STATIONS Space Shuttie Configurations and
Power Systems Advanced Space Structures Aerothermodynamics
793-‘032 o Perto W79-70261 506 17-13 W79-70179 .'5‘0&%6.:1 o W79-70253
uman Behavior and Performance FT DESIGN
199-17-00 WIST0486 oty gy e Desian Methods W78 70180 Space Structural Design Mathods
SPACE NAVIGATION High T Space S 506 17-23 w79 70180
A Navig; for Ui d Sy 506'91 7.43 W79.70185 Space Vehicle Dynamics Methodology
506-19 25 W79-70198 506 17-35 W79 70182
On Board Navigation - Laser Gyro System Systems Network Analyss Space Vehicle Acoustics and Dynamics
506 19-29 w79 70200  55020-18 W79-70319 506 17.39 W78 70184
Attitude-Orbit Analysis Systems Network Analysis (Large Orbiting F T y Regi of a Giobal Inf Service
310 10-26 w79-70503 650 20-18 W79-70322  System
Radic  Metnc Analysts Demonstration  and SPACE STORAGE 790-40 13 W79 70257
Instrumentation Development long Ufe Space S J P Y OEX {Orbiter Expanments) Project Support
310-10-60 W79 70506 Technology 750-04 01 W79 70290
VL8! Development and Analysis 52571 05 W79-70269 Ongin of Plasmas in the Earth Neighborhood {OPEN}
310-10-61 W78-70507 Cryogenic Fiud Management 170 78-60 W79-70394
SPACE POWER REACTORS 'S 750-03 18 W79-70282 Solar Probe M . A d  Techmcal
Mult XW Low Cost Earth Orbital Systems Development
506 23-59 W79 70238 "‘? wm— 170-78 60 w79 70395
SPACE PROBES 199.71-00 ' W79.70498 SPACECRAFT DOCKING

TPS Materials and Systems Evaluation

506 16-41 W78 70177
Planetary Probe A by y Tech Y

506 26-21 W79 70251
X Band Uphnk Development

310-20-64 W79 70513

SPACE PROCESSING
Electronic Crystals Growth and Perfectron
506 15 33 W79 70171
Davelopment of a Shutte Flght Expenment Drop
Oynamics Module
750-03-01 W78 70274

SPACE TRANSPORTATION

TPS Matenals for Space Transportation Systsms

506-16-43 W79-70178
High Tempersture Space Structures

506-17 43 W79-70185
T log q! of Integrated

Earth to-Geosynchronous  Space Transportation Systems

790-40-33 w79 70262

Casts Composites for Advanced Space Transpartation
Systems
524 71-03 W79-70267

On-Board Nawnigstion  Laser Gyro System

506 19-29 W79 70200
SPACECRAFT ELECTRONIC EQUIPMENT
T R of & Globasl Inf Service
System
790-40 13 W78 70257
SPACECRAFT GUIDANCE
Precision  Pointing  and  Control Advanced
506-19 13 w79 70185
Onboard Nswigation Landmark Trackers
506-19 23 W79-70197
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SPACECRAFT INSTRUMENTS

SUBJECT INDEX
On-Board Navigstion - Laser Gyro System Shuttie Payload Defiibon Space Fght gy X ray A Y
506-19 29 w79 70200 Expenments 188 46 59 W79 70414
X Band Upbnk Developmem 750 01 22 W78 70270 Remote Sensing of Planetary Surlaces
310 20 64 W79-70513 Development of o Shuttle FLght Experiment Drop 196 41 40 W79 70438
SPACECRAFT INSTRUMENTS Dynamics Module Advanced Infrared A y and (ab y
Tunable Moleculsr Lasers 750 03-01 W79 70274 Astrophysics
506 25 43 W79-70248 Laser H dyne S for S 196 41 54 W79 70442
Geophys:csl Flud Flow Expenments on Spacelab 750 03-03 v W79-70276 Planetary Astronomy and Supporting Laboratory
750 03 26 Davel, w79 70285 Spaceleb 1! Superfiud Hellwm Expenment Research
750.03 13 W79 70280 196-41 67 W78 70443
154 90-70 W78-70376 Upper R h oL Swdies
Y
Solsr  Probe W - A Toch Crrogenic Fluxd Management 188 20 00 W78 70464
Development 750 03 18 W79 70282 Molecutar Propertiss of Stratosphenc Consutuents
170 78 60 W79-70395 Space Calibration of Soles Cells 198 30 01 w79 70471
Upper A h S. (UARS) Defi 750-03 20 W79 70283  gPECTRUM ANALYSIS
Phase Study Spaceisb O G Combustion Facility Feature identification and Location Experiment (FILE)
198 30-04 W79 70477 750-03 25 W78 70284 750 03 14 w79 70281
Impact of Sp t Timing Sy on Dats Geophysical Fluid Flow Expeniments on Spacelab Data and Mission
Processing 750-03 26 W79 70285 Anslysis Studes
310-40-42 W78 70525 In-Orbet  Calibration of MESA Low G Accelerometer 198 30-02 W79 70475
SPACECRAFT LSAUHCNIIG con 750.03 29 W79-70287 RFI Syssmms Technology 19 705
Space huttle figuratrons and 310 30 69 w 18
Aerothermodynamics romame Technology Payloads Progrem Support  1es  SPEECH RECOGNITION
506 26-31 W78-70253 Flight Management Systems
SPACECRAFT MANEUVERS Partcle and Particle Feld Interactions 505-09 31 W78 70078
Precision  Pointing end  Control Advanced 170-36 55 W79 70382 SPIN
[ t/ [ Developmem of Solar Spacelab Expenment and Flight Dynamics
506 19 13 W79 70195 Hardware 509 06 81 W78 70050
SPACECRAFT MODELS 170 38-51 W7570387 SPREAD SPECTRUM TRANSMISSION
fon Thrust Subsystem Technology for Solar Electric  SPARK CHAMBERS Digitat Operations  Genenc
Propulsson {SEP) Gamma Ray Astronomy 505 07 13 W79 70054
506-22 22 W79 70224 188-46-57 W79 70411 Network Signal Processing Concepts
SPACECRAFY ORBITS SPATIAL DISTRIBUTION 310 30-70 w78 70519
On-Board Navigation Near Earth Satelltes Aircraft Intenor Nose Reduction SQuIBS
506-19 26 w79 70199 505 09-23 W79 70077 Long Life Advanced Propulsion Systems for Planetary
SPACECRAFTY PERFORMANCE Intrared Features of Planets Satelites and Asterods Spacecraft
Computational snd Expenmental Aerothermodynamics 153 07-60 W79 70345 506 21 25 W79 70219
506 26 11 W79 70249 A 4 and  Lab v STABIUTY
SPACECRAFT POWER SUPPLIES Astrophysics Advanced Aucraft Structures
Advanced Nickel Cadmum and Probe Battenes 196 41-54 W79 70442 505 02-13 W78 70007
506-23 25 W79-70231  gpECTRAL RESOLUTION STABILITY AUGMENTATION
Ortutal Energy Storage and Power System Intrared Detector Array Development g Control R ft and V/STOL
506 23-27 W79-70232 506 18 15 W78 70188 50507 31 W78 70058
Spacecratt Charging and High Vohage-Plasms Effects Cometary Observation and Theory STABIUTY TESTS
506 23 42 W79 70234 196 41 30 W79 70437 Space Vehicle Acoustics and Dynamics
Plasma and | Ground-Based Infrared Astronomy 506 17 39 w79 70184
E tor A to large Space Power 196 41 50 W79 70439 STASIUZED PLATFORMS
gyslcn:\; ; SPECTRAL SIGNATURES Alrbor;; Expenment Plattorms W79 701
06 23-47 W78.70235 ture Identifi 791 40 "
SPACECAAFT PROPULSION 100y, deificaton and Location Experment (FLEL oy nic PRESSURE
Ady Sp h P log SPECTROGRAPHS Absotute Pressurs  Molecular and Atomic Beam
506 21 17 W79.70218 D evelop of E and Hardware for Soler Techniques for Mass S
F y P R and Adw d C Physics Research 154 90 51 w79 70369
506 21-45 W79 70220 170 318 51 W79-70388 STATIONKEEPING
Auxiiary Electnc Propulsion Systems UV and Optical Astronomy Auxihary ton Thruster System Technol
506 22 16 W79 70223 188-41 51 W79-70399 506 22 12 W78 70222
Ptanetary Power Systems R & T Cometary Observation and Theory STATISTICAL ANALYSIS
506 23-55 W79 70237 196-41 30 W79 70437 TPS Matensis for Space Transportation Systems
Electnic Propulsion for Auxiliary Control of Large Space  gpgCTROWELIOGRAPHS 506-16 43 w79 70178
Systems Ground Basad Observations STEADY FLOW
790-40-12 W79 70256 170 38 52 W79 70391 Airfoil Analysts and Design
Low-Thiust Chemical Propulsion Systems for Earth  gee CTROMETERS 505-06 33 W79 70043
Orbiting Missions Laser vne S for S STEELS
790-40-22 W79 70259 750 03-03 W79 70276 Fatigue Damage in Steels and Composites
Fight Test of an lon Auxiary Propuision System A Ex C 505-01 21 w79 70002
APS) 1 7 STEERING
750 06 01 w79 70297 5,?,3,’;,,,,‘:,“ Defirmtion W79 70348 Aurcraft Landing Sy
SPACECRAFT RADIATORS 153 09-80 W79 70350 505-08-33 W79 70075
Radiant Energy Conversion Advanced Techniques for the Measurement of lon STELLAR ATMOSPHERES
506 25 31 W79 70244 Composition and Dnft UV and Optical Astronomy
SPACECRAFT TRACKING 154 90-55 w79.70373  188-41-51 W79 70397
Prectsion Pointing and Coatrol Technology (PPACT) Development of Solar Spacelab Expenment and Theoretical Astrophysics
Development Hardware 188-41-55 W79 70404
506 19 15 W79 70196 170 38-51 w79 70387 Ground Basad infrared Astronomy o 704
High Speed Dsta Transfer S/K Band C and d of E nd tor Solar 196-41-50 w7 39
Techniques Physics Ressarch STELLAR ENVELOPES
506 20-46 W79-70212 170 38-51 W79 70388 ‘a?ﬁu;;:al Astrophysics w797
Relatrvity and Radio A v STELLAR EVOLUTION
188-41-54 wrs-70401 1884155 w79 70405 Cosmochermstry
Radw Metnc Anglyss Demonstration and 188.;“5'“5.7 i Fonomy W79.70411 153 01 80 w78 70337
! D Gamma Ray Astronomy UV and Optica! Astronomy
310-10-60 W79-70506 188-48-57 W79 70413 188 41 51 W79-70397
Staton and Network Monrtor snd Control Technology X ray Astronomy Theorstical Astrophysics
Development 188 48 59 W79 70414 188-41 55 W79 70404
310-30-68 W78-70517 Quantrtative Infrared S of Minor C frared A ¥
SPACECREWS of the Earth s Stratosphere 188 41 85 W79 70407
C D ] 198 20-03 W79-70467 A M Study Ach 4 X-Ray A
199.01-00 W79 70479 GPECTROPHOTOMETRY Foclity
Medxcal Selection Critena Intrared Fastures of Planets Satelites and Asteroids 188 78-60 W79 70422
199 03 00 W79-70480 153 07-60 W78-70344 gy 1 AN MOTIONS
Bone/Muscie Alterations SPECTROSCOPY . Search for Extrasolar Planets
189-07-00 W79 70482 < Mut n M A Ox of 196-41 68 W79 70444
192‘ Monitonng and Mamtensnce of Crew '\‘I;;gh70485 50618 35 ol L W78 70182 STELLAR STRUCTURE
9-15-00 of R Theoretical Studies  Planetary Atmaspheres o Study X Ray
P wical Desy 154-50-70 W79.70359 g
199 19-00 W79 70487 Comets and Interstellar Matter 188-78-60 W79 70422
Cinical Medical Crews Support 154-75-50 W79 70363 STIFFNESS
199 27-00 W79 70491 S, ooy and Pty stry of Planetary and Advanced Asrcraht Structures
Man Machmne Engmeering Requirements for Dats Cometary Molecules 605-02 13 W79-70007
Functional Interfaces 154-75-51 W79 70364 STIRUNG CYCLE
199-53-00 W79 70497 UV snd Optics! Astronomy Surling Engine Technology
SPACELAS 188-41-51 W79-70397 778-18-02 W79-70302
Space Veiucle Acoustics and Dynamics Radw Astronomy Surling Laborstory Resesrch Engine
506-17 39 W79-70184 188-41-55 W79 70408 778-35-05 W79-70304
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SUBJECT INDEX

STORABLE PROPELLANTS

tong Life A d F il Sy for Planetary
Spacecraft
506 21 25 W79 70219

Low Thrust Chemica! Psopulsion Systems for Earth
Orbiting Missions

790 40 22 W79 70259
long Ufe Space S P i S

Technology

525 71-05 W79 70269

STORMS (METEOROLOGY?
Aviation Meteorology Research

505 08-13 W79 70062
Ki dge of the h A M

Techmiques

505 08-18 W78 70065

STRAIN GAGES
Fhght Loeds and Aeroelasticity

STRAUCTURAL ENGINEERING
Future Miltary Aviation System Studies
791-40 23 W79-70109
STRUCTURAL RELIABILUTY
Reliability and Durability

505 02 43 W79 70013
STRUCTURAL STABIUTY
Loads A and S b Oy
505-02 23 W79-70009

Hybrid Rotor/Awstup Flight Controls and Aerodynamic
Performance

505 1051 W79 70089
Space Vehicle Dynamics Methodology
506 17 35 W79 70182
STRUCTURAL VIBRATION
A and S 1 Dy
505-02 21 W78 70008
Adv R LI and Technology

SYNTHETIC FUELS

Hy Asrcraft A and Firight Dy

505 11-33 W79-70096
Varnable Cycle Engine Components

511 56 02 w79 70123
Fuel Tank Sealants

51763 11 W79 70151
SCR Materials and Structures

517 53 13 W79-70152
SCR  Aerodynamic Performance Technology

517 63 43 W79 70154
SCR Propuision System/Airframe Interactions

517 53 63 W79 70156

SUPERSONIC COMBUSTION
High Temperature Aeronautical Structures
505 02 53 W79 70014
SUPERSONIC CRUISE AIRCRAFT RESEARCH
High Speed Aurcraft Aerodynamics

Assessment Studies 505-11-24 W79 70095
505 02 24 W79-70010 514 50 01 W79 70138 Vanabie Cycle Engine Components
Fhight Research Instcumentation Development SUBMILLIMETER WAVES 511 56 02 W79 70123
505 06-44 W79-70046 Muhtih M Devek of SUPERSONIC FLUGNHT
STRATIGRAPHY gth G Analytical Flud Dynamics
Earth Based Lunar Observations 506 18 35 W79-70192 505 06 11 W79 70038
186 41 78 W79 70450 Submilimeter Wave Laser Research
5 SUPER
STRATOSPHENRE 506 25 36 W79-70246 SONIC INLETS
SUBSONIC SPEED SCR Propuision System/Awframe Interactions
Stratosphenc Crurse Emission Reduction 517 53 63 W79 70156
511 5§5-02 W79 70122 Angzlytical Fluid Dynamics
Laser + < for S lab 505-06 11 W79 70038 SUPERSONIC SPEEDS
Interagency and Industrial Assistance and Testing Interagency and Industrial Assistance and Testing
758 03-03 R o W7970276 o0 (Y W79 70059 505 11 43 W79 70099
pper ohere el Energy Eficient Transport Flight Research Propulsion  System/Airframe  Integration Technology
198 10-01 W79 70456 516 53-04 W79 70148 517 53 62 W79 70155
Vertica! Profites of Ozone and Tota! Chionne in the Upper  SUBSONIC WIND TUNNELS SUPERSONIC TRANSPORTS
Stratosphere T Test T and instr Variable Cycle Engine Components
198 10-02 W79 704587 505-06 43 W78 70045 511 56 02 i W79-70123
fnstrument Systems for Measurement of Trace Gas SULFONATES SUPERSONIC WIND TUNNELS
Ci n the sp! Laboratory Simulation T tent D d N R
198 10-04 W79 70456 153 06-70 W19 70342 goranay 000 ond Newe Reducton L o0s1
Aerosol Ch y and Physical State SULFUR SUPERSONICS
198-10-05 W79 70459 taboratory Simulation SCR  Aerodynamic Perf Technol
Development of New Instrument Systems for Detsction ‘slajvoinzoomncal Astronom W79 70342 $17-53-43 W78 70154
of Trace G " the 188 41 51 Y W79.70398 SURFACE LAYERS
198 10-06 W79 70460 SULFUR DIOXIDES Adh d and Research
R h Freld M Program Laser } yne Sp er for 506 15 21 w79 70168
198-10-06 W79 70461 45603 03 W79-70276  SURFACE PROPERTIES
Airborne Platform Support for Stratosphenc Samphing  gy1IFURIC ACID Advanced Etectronics and Matenals Research
Program infrared Festures of Planets Satellites and Asteroids 506 15 21 W79 70168
188 10-10 W79 70463 153 07 60 W79-70345 Large Space Systems Technology
Heterogeneous Chemustry for Aerosols SUN 524 72 03 W78 70268
198-20-01 W79 70465 Development of Solar Spacelab Expenment and Definition of Physics and Chermistry Expenments in Space
Upper Atr (] R h Lab Y (Combustion and Fluid Mechanics)
Measurements 170 38 51 W79-70387 750 01 52 W79 70271
198 20-01 W79 70466 SUPERCONDUCTORS Laboratory Simulation
Quantitative Infrared Spectroscopy of Minor Ci T Test Techrques and Instrumentation 153-06 70 W79-70342
of the Earth s Stratosphere 505-06 43 ) . W79-70045 o, neaCE REACTIONS
198 20-03 W79-70467 50:""9;;';5 of for A w79ls70170 Surface Physics and Computational Chemistry
hibration Spectra N
19%'20 03 Cryogenic Technology for Cooling Detectors Betow 10 506 16 11 w79 70172
oloc W79-70468 Kelvin SURFACE TEMPERATURE
Molecular Properties of Stratosphenc Constituents 506 25 21 W79 70239 Shuttle Infrared Leeside Temperature Sensing (SILTS)
198 30-01 W79-70471 Advenced S q \ 750 04 04 w79 70293
19%-030:){01 v T i‘;ﬁg’;mn 506 25 29 " W79 70243 infrared Imagery of Shuttle
Stratosphenic Research SUPERCRITICAL FLOW 750-04 05 W79 70294
198 30.02 W79 70473 Wing/Body Aerodynamics SURFACE WAVES
Th Data and M 505-06 53 W79 70048 Solid State Dewvice Technology Advanced
Analysis Studies " SUPERCRITICAL WINGS Components
198-30-02 W79 70475 Combat Vehicle and Missile Aerodynamics and Fhght 506 20 33 W79 70209
Th Studies /S| Research Dynamics SURFACES
198 30 03 W79 70476 505-11 23 W78 70094 Laminar Fiow Control Fhght Research
STRESS ANALYSIS A T prop A y 514 55 04 W79 70142
Fan Compressor and Turbine Research 511-57 01 W78 70124 SURGICAL INSTRUMENTS
505-04 22 W79 70025 Energy Efficient Transport Flight Research Cataract Susgical Tool Development - Support for Kresge
SCR Matenals and Structures 516-53-04 W79 70148 Eye institute
517 53-13 W79.70152 PERELUIDITY 199-00 00 W79 70478
STRESS CONCENTRATION su Apphed  Math ond A Crvogemc  SURVEILLANCE
Fatigue ULife Prediction Methods and Fracture Control Technology for Spacefiight A S D
505 01 22 W79 70003 506 25 26 W79-702¢0 310 20-65 w79 70514
STRUCTURAL ANALYSIS o Il Superfiuid Helwum E RFI Systems Technology
Space Structural Design Methods 760 03-13 o W79-70280 310-30-69 w79 70518
506 17 23 W79 70180 SWITCHING
STRUCTURAL DESIGN D.l‘.'o:v Grlv:tv Superflud Helum Advanced Technology Cockprt Avionks  Generic
A S Design ma’;’:’g?“ W79-70419 505 07-23 W79 70057
505 02 33 W79 70011 - ° 30/20 GHz Wideband System Project Defintion
High Temperature Aeronautical Structures SUPERMIGH FREQUENCIES 650 20-18 W79 70317
505-02 53 W79 70014 High Speed Data Transfer X/S Band C S N Anaty
Wing/Body Aerodynamics 506 20-45 W79-70211 650-20-18 w79 70321
505 06 53 W79 70048 X-Band Uplink Development Systems Network Analysss (Large Ortating Platforms)
N Nozzle A 310-20-64 W79 70513 650-20 18 W79 70322
505-11-22 W79 70093 Radio Systems Development SYNCHRONISM
SCR Matenals and Structures 310 20-66 W79-70515 Network Timing and Synchronzation Technology
517 5313 W78 70152 RFI Systems Technology 310 20-27 W79 70509
Casts Composites tor Advanced Space Transportation 310-30-69 W79-70518 SYNTHETIC APERTURE RADAR
Systems SUPERNOVAE On-Board Data Processing Synthetic Aperture Radar
524 71-03 W79 70267 Gamma Ray Observatory (GRO) {SAR) Image Processor
Large Space Systems Technology 188.78 80 Y Y W79-70420 506 20 25 W79 70207
524 72-03 W78 70268 Shuttle On-8card SAR  Processing Expenment

Propulsion  Contaminanon Effects Module-PCEM
Spacefiight Expenment
750-03-12 W79-70279
STRUCTURAL DESIGN CRITERIA
A of Turtine Eng

510-55-02 W78 70116
Quiet Propul Lft Tech gy E
$16-58 01 W79-70149

SUPERSORIC AIRCRAFT
Knowledge of High Alutude Atmosphenc Processes

505-08-14 W79 70063
Oblique Wing Aerodynamucs
505 11-11 W79-70090

Medium and Long Hau! Cruise Arrcraft Aerodynamics and
Fhght Dynamics
505-11-13 W79 70091

Definition
750-03 31 W79-70289
Microwave Image Data Processing Techniques and
System Development
310-40-43 W79 70526
SYNTHETIC FUELS
fuels Resesrch
505-04 52 W79-70028
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SYSTEM FAILURES

SYSTEM FAILURES
H Rel Sensor T gy F Long- Life

LSt Mxcrocircunts
506 18-45 WwW79-70194
SYSTEMS ANALYSIS
Awrcraft Propulsion System Safety Technology
505-08-22 wW79-70068
Long-Haul Arr Transportation System and Concept
Studies

Adh d A Needs Anaty

790 40-15 W79 70258
Advance Mission Concepts

790 40 36 W79 70263
Nar System F Studies

650 20 17 W78 70318
Gravitational Experiments 1 Space

188 78 60 W79 70421

TECHNOLOGY TRANSFER

791-40 13 WwW79-70107 ion Thruster Research and lon Baam Agpphcations
VTOL Systems Studies 506 22 32 W79 70225
791-40 21 W79 70108 TECHNOLOGY UTILIZATION
Future Miltary Aviation System Studies OEX {Orbrter Expenments} Project Support
791-40-23 wW79-70109 750 04 01 W79 70290
Rotorcraft System Studes Small Dispersed Solar System Applications
791-40-31 w78 70110 776 91 02 W79 70298
Advanced Transport Aucraft Technology S y Power R, h and Technolog
516 50 23 W78-70145 778 10-02 W79 70300
R /Mach A 4 S
/ 5 Suriing Engmne Technology
50? 19 35 . Techrol W79-70202 778 16-02 W78 70302
506 21 12 w79 70217 77?3'1“852‘“ Technology W79 70306
Mut-KW Low Cost Earth Orbral Systems Data System Devel
506 23 §9 W79-70238 650 10-13 w79 70314
T oy R of a Global Into Sevice  rELECOMMUNICATION
System M A h "
790 40 13 W79 70257 o,f‘.’fl,',m,:?“ !
Jechnical Consultatron and Support Studies 170 78 60 W79 70395
643 10-01 w79 70310 Evolution of Operations Support Computing Systems
Systems Network Anatysis 31040 26 W78-70520
650 20-18 - W79 70319 Automatic Data Handling
Systems Network Y G y P 310 40-36 W79-70521
650 20-18 W79 70320 15 g CONFERENCING
Systems Network Analysis Systems Network Analyss
650 20 18 W79 70321 650 20-18 W79 70321
Systems Network Analysis (Large Orbiting Platforms) Advanced Video Systems
650 20 18 W79-70322  gg0 60-10 w79 70324
SYSTEMS ENGINEERING TELEMETRY
Propulsion Pollution Reduction Research Atutude Orbit Analysts
505 03 22 W79 70020 310 10-26 W79 70503
Fan Compressor and Turbine Research A < Devel
505 04 22 W79 70025 10 20-65 W79-70514
Cockpit Avionics  Generic 3 9‘ o bt Telemetry Develop:
505.07 23 W79 70057 310 20-67 W79 70516
Integrated Control Generic Station and Network Monstor and Control Technology
505-07 33 W79 70059 Development
Aurcraft Propulsion System Safety Technology 310 30-68 W79 70517
505 08 22 W79 70068 Network Signal P c
Long Haul Awr Transportation System and Concept 310 30-70 v W79 70519
Studies OPERATORS
793 40 13 w79 70107 nuAm’mwg Technology D
VIOL Systems Studies 51 o W79 7049
791 40 21 W79 70108 ‘9? 51-04 T Technok o) 9 70498
CTOL Systems Tech Studies 199.51-04 o W79-70496
513 50-13 W79 70134 151 cpHONES
Short Medum Range Advanced Transport Awcraft C 3
Technology Technology i
516 50-01 W79 70144 G;% 60-19 W79 70328
Energy Efficient Transport TELEPHONY
516 63.03 ) - W79 70147 Systems Network Analyss
Rotor System T gy g 650 20-18 W79-70321
§18 5101 W79 70157  ygissCOPES
Energy Efficient Engine Technology High Resolunon Lssers Laser Ranging
716 01 02 W79 70158 506 18-26 W78 70180
Precision  Ponting and  Control A A d Space M [ System Studies
P /B <
Y 790-40-31 W79-70260
606 19 13 W79 70195 Infrared Imagery of Shuttle
Agvance Mission Concepts 750 04-05 W79 70294
790 40-36 W79 70263 Infrared Astronomy
nc'-:nngog:.ds Space S Py I S 188-41-55 W79 70407
nd 8 tical Planetary Ast
525 71 05 WI9 70263 qgarai g e OPUCe! Planetary Astionomy o 70451
Solar Cycle and D ‘ {SCADM) S A Laser Ranging Systems Development
Study for A Solar Satelite Mission 310-10-43 W78 70505
170-78-61 W79 70396  yguuRIDES
Chinical Medicat Crews Support L R
199 27-00 W79-70491 506-18.13 W79 70187
Man Machine Engmeering Requuements for Data TEMPERATURE CONTROL
Functional Interfaces High T A
|93 53-00 W79 70497 505-02-53 W79 70014
gabit T yD Thermal Canister Expe t
310-20-67 W79 70516 75&3';-'37 o Frpermen w79-70278
SYSTEMS MANAGEMENT A Extr §
Mult-KW Low Cost Earth Ortxtal Systems 199-71-00 ' W79-70498
506 23-59 W78 70238 yEMPERATURE DISTRIBUTION
A d A and  laboratory
T Astrophysrcs
196-41 54 W79-70442
TEMPERATURE MEASUREMENT
TAKEOFF Proputsion R
Medium and Long-Haul Crutse Aircraft Aerodynamics and 505-04-62 W79-70029
Fight Dynamics OEX Thermai Protection Expenments
505 1113 w7 70091 7300406 W79 70295
TOR SATELLTES g ’ Y
On Board Navigation  Near-Earth Satellites :A;;.s;;om‘ems W79-70466
506 19 26 W73-70199 vy MPERATURE SENSORS
Network S hL( gy D Shutl Loeside T S ILT
310.20-33 WIS-70511  750.04.04 i w7°9-(7sol2953)
“C':NOLOOV ASSESSMENT TERMINAL CONFIGURED VENICLE PROGRAM
Tech [{ and Benefy Tarrmnal Configured Vehicle Program
791.40-43 W79-70112 §13-52-13 W79-70135
Ady d ft G angd Tech ) TERRAIN ANALYS!IS
Assessment Studies Feature Identficaton and Locston Expenment (FILE)
514 50-01 W79-70138 750-03 14 W79-70281
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SUBJECT INDEX
TEST FACIUTIES
R ty Piloted R h Arcraft T ")
505 11 54 W78-70101
Highly Maneuverable Ascraft  Technology Fiight
Research
723-01 04 w79 70160
Propulsion  Contamination  Effects  Module PCEM
Spaceflight Expennment
750 03 12 W79-70279
Spacelzb 0-G Combustion Faciity
750 03 25 W79 70284
TEST FIRING
long Lfe Space Py ¥ Sy
Technology
5257105 W79 70269
THERAPY
Chimical Medical Crews Support
199 27 00 W79 70491

THERMAL CONTROL COATINGS
OEX Thermal Protection Expenmenis
750 04 06 W79 702985
THERMAL EMISSION
Remote Sensmg of Planetary Surfaces
196-41-40
THERMAL EXNVIRONMENTS
Pianetary Power Systems R & T
508 23-56
THERMAL FATIGUE
A Ch

W78 70438

W79 70237

Pr T

506 21 12 w79 70217
THERMAL INSULATION
Space Vehicle Dynamics
506 17 33

THERMAL NOISE
d D

wW78-70181

Array D
506 18 15
THERMAL PROTECTION
TPS M. and Eval
506 16 41
QEX Thermal Protection Expeniments
750 04 06
THERMAL SHOCK
Magnetosphenc Physics Partcles and Particle/Field
Interactions

W79 70188

W79 70177

W79 70295

170-36 55 W79 70381
THERMAL VACUUM TESTS
long Lfe Space Prop S
Technology
525 71 05 W79 70269
THERMIONIC POWER GENERATION
Thermoelectic Thermionic Energy Conversion
Technology
506 23 35 w78 70233
THERMOCHEMICAL PROPERTIES
Fire Resistant Matenals
505-01 31 W79 70004
THERMOCHEMISTRY
Awviation Safety Technology Apphed Fluid Mechanics
505-08 25 W79 70070
THERMOOYNAMIC CYCLES
A d P I Systemn Ci p
505 05 52 W79 70036
THERMOODYNAMIC PROPERTIES
Physics and Chemistry of Solids
606 16 12 W79 70173
Spacelab !l Superfiuid Helum Expeniment
750-03 13 W79 70280
THERMOELECTRIC GENERATORS
Planetary Power Systems R & T
506 23 55 W79 70237

THERMOELECTRIC POWER GENERATION

Thermoelectnc Thermionic Energy  Conversion
Technology
506 23 35 W79 70233
THERMOPHYSICAL PROPERTIES
Fire Resistant Matenals
505-01 31 W79 70004
THICK FILMS
A T g D General  Signat
and Data Processing Electronics Sold State Detectors
188-78 51 W79 70418
THIN FILMS
Adh 4 € q gl o
506 25 29 W79 70243
Spacelab It Superfiuid Helum Expenment
750-03 13 W79 70280
THRUST CONTROL
V/STOL Propuision R Tech
505-05 32 W78 70034

THRUST PROGRAMMING
lon Thrust Subsystem Technology for Solar Electric
Propulsion {SEP)

506-22 22 W79 70224
THRAUST VECTOR CONTROL
N Nozzte Aerody
505-11 22 W79 70093
THUNDERSTORMS
[ < o A Spi P
505 08 19 W79 70066
TILT ROTOR RESEARCH AIRCRAFT PROGRAM
and A Operating Sy
Expenments
513 54 1 W79 70136
Tilt Rotor Research Aurcraft
744 01 01 W79 70164
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SUBJECT INDEX

Fhight Test of the Tilt Rotor Research Awrcraft

TRANSMISSION LINES

744 01-04 W79 70165 Large Muluple Bearn Antenns Design Studies
TILTING ROTORS 650 60-17 W79 70325
Rotor System T gy Integ v 30/20 GHz Sy T g
51851 0 W79 70157 650 60-18 w798 70327
NME CONSTANT TRANSMISSIONS (MACHINE ELEMENTS)
Oy of Planetary Hel T T logy
154 20-50 w79 70355 _ 511-58 02 W78 70128
TIME MEASUREMENT m““'mgz/m GHr S .
Orbet g
650 2030 o S w9 70323 _ 850-80-18 W79 70327
Frequency and Timing Research TRANSONIC FLGHT
Anatytical Fluid Dynamics
310-10-62 w79 70508 505-06 11 W79 70038
TIME SIGNALS Adh Turboprop A v
Precision Time and Frequency Sources 511-57 O1 W79 70124
31010 42 W79-70504 TRANSOMIC FLOW
Network Timing and Synchronization Technology Aerody Test ds and Instr
310 20 27 W79 70509 505 06-41 W79 70044
TIMING DEVICES TRANSONIC SPEED
Network Timing and Synchronization Technology Fhight Loads and Aeroelasticity
3310-20-27 W79 70509 505 02 24 W79 70010
Impact of S Terun on Data | gency and 1 A and Testing
p,oc:;;.ng ming 505 11-43 W79 70099
310 40-42 W79 70525 TRANSONIC WIND TUNNELS
Turbulent Drag and Noise Reduction
TIROS SATELLITES 505 06-23 W73-70041
Particle Accelerator Facility Marnite snce and Operation Atorl and Wing Devel
of 2 Cahbranon Facility for Magnetosphenc 8nd 5' "’ ; ng elopment W79 70042
Solar-terrestnial Experiments 501 06-31 Test T and
170 36 57 W79 70385 505 06-43 W79 70045
TISSVES (BIOLOGY) TRANSPONDERS
Radianon Effects and Protection
199 45-01 w7 High Speed Data Transfer X/S Band Components
- 870494 506 20-45 W73 70219
TITANIUM Systems Network Analysis (Geostationary Platform)
SCR Materals and Structures 650-20 18 w79 70320
517 53 13 W78 70152 Wideband 30/20 GHz Systems Technology
TOPOGRAPHY 6§50-60-18 W79 70327
Data Analysis - Planetary Cantography Nar d [o s Sy
151-04-80 W79 70334 Technology
TORQUE 650 60 19 W79 70328
F y P R h and Ad. d C X-Band Uplnk Development
506-21-45 W78 70220 310 20-64 W79-70513
TOXIC MAZARDS TRANSPORT AIRCRAFT
Aviation Safety Technology Apphed Fluid M A d Aucraft S
505-08 25 W79-70070 505 02 13 W79 70007
Fire Systems and Full Scale Test (FIREMEN) Aviation Safety Technology
510-56 07 W79-70119 505 08-23 W79 70069
TOXICITY Short Hau! Ar Transport Conceptual Design Studies
Fare Resistant Matenals 791 40 11 W78 70105
505-01 31 W79.70004 Propulsion Systems for Small Transports
TRACE CONTAMINANTS 791 40-12 W79-70106
Development of New Instrument Sy tor D R System Studies
of Trace C n the 791 40-31 . W79 70110
198 10-06 w79 70450 Adv d Turboprop Aerody
High R f A of h 511 57-01 W79 70124
Trace Gases Termunal Configured Vehicle Program
198 20-03 W79-70469 513 52-13 W79 20135
TRACE ELEMENTS Wake Vortex Alleviation Analysis
1ggl:t£lmhorw Sampling Program !GAS’_”L 0 514 52 03 w79 70139
TRACKING (POSITION) Todez Wake Vortex M Fligmt Exp
514-52-04 W79 70140
High Resolution Lasers Laser Ranging
506 18 26 W79-70180 taminar Flow Control Technology
Onboard Nawigation Landmark Trackers 514 55 03 w79 70141
506 19-23 W79 70197 Short-Medwm Range Advanced Transport Awrcraft
Feature ldentification and Location Expenment (FILE) Technology
750-03-14 w79 70281 516 50-01 W78 70144
TRACKING NETWORKS Advanced Transport Awcraft Technology
A Leser ging Sy D: 516 50 23 W79 70145
310 10-43 W79-70505 Energy Efficient Transport
Network Sy T gy D 516-53 03 w79 70147
310-20-33 W79-70511 Quiet Proput: uht T g
GSTDN System Optimization 516-58 01 W79-70149
310-20-47 W79-70512 SCR P System/ Aurf
o::m:;d Network Manitor and Control Technology 517 53 63 W79 70156
310-30-68 W79 70517 TRANSPORT PROPERTIES

TRACKING STATIONS
Station and Network Monitor and Control Technoiogy

ment
310-30-68 W79-70517
TRACTION
Asrcrsft Landing S Efficiency Imp s
505-08 33 wW79-70075

TRAFFIC CONTROL
Cwit Applications of the Global Positioning Satellite
System
850-10-17
TRAJECTORY OPTIMIZATION
Rotary Wing VTOL Op g Sy E
513 54 13 W79 70137
TRANSFORMATIONS (MATREMATICS)
and A

W79 70315

Apphed nic
Technology for Spacefight

506-25-25
TRANSEORMERS

w79 70240

506 25-29 W798-70243
TRANSIENT HEATING
Fan Compressor and Turbine Research
505-04-22
TRANSITION PROBASIUTIES
E D - L

Solar Physics
170-38-53

W79 70025

y and Th |

W78-70392

Expenmental Studwes 1n Aeronomy Chermistry
154 75-10 W79 70362
TRAPPED PARTICLES
Space Plasms Physics - Particles and Partcie/Field
{nteractions

170 36-55 W79-70380
Pancle and Pasuicle/ Photon Interacnons
{A A h C )
170-36-56 W79 70383
TRIBOLOGY
Tnbological Expenments i Zero Gravity
750-03 27 W79 70286
TROPOSPHERE
Ground Based Optical Astronomy
196-41 71 W79-70445
Stratosphenc Aerosol Chemustry and Physical State
198-10-05 W79-70459
TURBINE BLADES N
505-04 62 wW79-70029
Aeroetasticity of Turbine Engines
510-55 02 w79-70118
TURBINE ENGINES
Is for A d Turtene Engines (MATE)
510-53-02 W79 70115
Asroetasticity of Turtene Engines
§10-55-02 W78-70116

ULTRAVIOLET ASTRONOMY

TURBINE EXMAUST NOZZLES
Ni Nozzle Aerody

505 11-22 W79 70093
TURBINES
Fan Compressor and Turtkne Research
505-04-22 W78 70025
Combustion Technology
778 8102 W79 70306
TURBOCOMPRESSORS
Noise Reduction Technology
505-03 12 W79-70017
A of Turbme Eng
510 55 02 w79 70116

TURBOFAN ENGINES

Noise Reduction Technology for Short Haul Asrcraft

505 03-11 W79 70016
Engine Dynamics & Distortion Research
505 05 22 W79-70033

Qwet Clean Genera) Aviation Turbofan (QCGAT)

511 53 02 W79 70120
Engine C: Imp T logy

511-54 02 w79 70121
Broad S o Fuels Tech: gy

511 59 02 W79 70129
Energy Efficient Engine Technology

716-01 02 w78 70158
Quret Proput uft Technology QSRA P

Suppon

769 02 02 W79 70167

TURBOFANS

A . of Turbine Eng

510-55 02 W79 70116

TURBOJET ENGINES
Noise Reduction Technology for Short Haul Aicrah

505 03 11 w78 70016
Power Transfer Research
505 04-42 W78-70027
TURBOMACHINERY
Power Transfer Research
505 04 42 W79 70027
Adh ch t Propulsion T ay
506 21 12 W79 70217
TURBOPROP AIRCRAFT
Low Speed Propeller Technology
505-04 72 W78 70030
Ady Turboprop Y
511 57 01 W79-70124
Adh d T p T log:
511 57 02 W79-70125
Advanced Turboprop-iIntenor Noise
511 57 03 W79-70126
TURBOPROP ENGINES
Ad: Turboprop  Fiight R h
511 57 04 w79 70127
TURBULENCE
K ge of the A Ady M
Techniques
505-08 18 W79-70065
e and E Aeroth y
506 26 11 W79 70249
Magnetosphenc Physics  Particle and Particle/Freld
interaction
170-36 55 W79 70378
TURBULENCE EFFECTS
Wake Vortex Allevistion Analysis
514-52 03 W79 70139
TURBULENT BOUNDARY LAVER
A Flight
§05-06 54 W79 70048
TURBULENT FLOW
506 05 43 W79 70035
Anatytical Flud Dynamics
505 06 11 W79 70038
Turbulence and Modeling
505-06 21 W79 70040
Turbulent Drag and Noise Reduction
505 06 23 W79 70041

Laser Energy Conversion and Applications

506 25 41 W79 70247

U

USSR SPACE PROGRAM
Joint US/USSR Biologica) Sateline Project (COSMOS
80)

199 91 0C W79 70500
U-2 AIRCRAFT
Awrborne Platform Support for Stratosphenc Sampling
Program
198 10-10 W79 70463

ULTRANIGH FREQUENCIES
High Speed Data Transter
506-20-45
ULTRAVIOLET ABSORPTION
Veruca! Profiles of Ozone snd Total Chionne in the Upper

X/S Band Components
W79 70211

Stratosphere
1988-10-02 W79 70457
High Resol frated M of c
Trace Gases
188 20-03 W79 70469
ULTRAVIOLET ASTRONOMY
UV and Opuca) Astronomy
188-41-51 W79 70397
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ULTRAVIOLET LASERS SUBJECT INDEX
UV and Optical Astronomy VARIABLE STARS VISCOUS FLOW
188-41 51 W79 70398 UV and Optics! Astronomy inlet and Nozzde Resesrch
UV and Optical Astronomy 188-41-51 w79 70397 505 04-12 W79 70023
188-41 5% W79-70399  yARIATIONS Anatyucst fludd Dynamcs
ULTRAVIOLET LASERS Upper A here R . Feld M 505-06 11 W79 70038
Tunable Molecular Lesers 198-10-01 W79 70456 Computations! Aerodynamcs
506-25-43 w79 70248 Upper A R . Th Studies 505-06 13 W79 70039
ULTRAVIOLET RADIATION 198 30-01 WIS 70472 Y Anceatt A and Flight Oy
longstion and Rate Processss m  Planetary VELOCITY 505 11-33 W79 70096
Atmospheres " Space Vehcle A Y and Confy
154-75-70 W79.70366 D‘m On-Bosrd  SAR  Processmg  Expenment  yo. 0
Develop of and for Solar  J8 . W78.70285 _ 508-26 13 W79 70250
Research VISUAL PERCEPTION
170-38 51 W79.70388 UV and Optical Astronomy S hnotogy for A
Ground Based Observations of the Sun 188-41 51 W7970398  g5o5.09-41 W79 70080
170-38-52 W79-70380 VELOCITY DISTRIBUTION VOICE COMMUNICATION
Upper R h Freld M ts Noise Reduction Technology for Short Haul Awcraht C S v Studies
188-10-00 W79-70455 505-03-11 W79 70016 643-10-02 W78 70312
Th I Studies/ St R h Basic Norse Ressarch A T ogy D o
198-30-03 W78-70478 505 03 15 W79 70019 189 51 04 W79 70496
Ecology/ Emvironmental EHtects Cometary Instrumentation VOICE DATA PROCESSING
199-43-01 W79-70493 154-90-71 W79-70377 Digtal Operations
ULTRAVIOLEY SPECTRA Ground Based Observatons of the Sun 505 07 18 W79 70055
Remote Sensing 170 38-52 W79 70390 Cockpnt Avioncs Genenc
163-07 80 W79-70348 VELOCITY MEASUREMENT 505-07-23 W79 70057
UNIVERSE A Test A and Nstural Human to Machine interface
Chemicsl Evolution 505.00.41 Wr6-70044 _ 310-40-37 W79 70522
192-55-61 W79 70424 VOLATIUTY
UNIVERSITY PROGRAM Instrument Development for Neutral Gas C IPL P g
Ground Based Large Infrared Telescope Support and Density Measurements mn Planowry Atmosphores 151-01-70 W79 70330
196-41 75 W79.70448 154 9052 W79 70370 yoamces
UNMANNED SPACECRAFY VENUS (PLANET) Computational Aerodynsmics
A N L S Planetary Surface Processes 505-06-13 W79 70039
506-19-25 W79-70198 161-01-20 wW79-70329 Turbulent Drag and Norse Reduction
UNSTEADY FLOW Physics Dy and A of F tary 505-06-23 W79 70041
Airfoit and Wing Development Atmospheres Wing/Body Aerodynamscs
505-06-31 W79-70042 154 10-60 W79 70353 505-06-53 W79 70048
Aufod Analysis and Design Ground-Based Optical Astronomy Awviztion Satety Technology Applied Fiuid Mechanics
505-06-33 W79-70043 196 41 71 W79-70445 505-08 25 W79 70070
UPPER ATMOSPHERE 2 VENUS ATMOSPHERE Wake Vortex Alleviation Analysis
N " A of Research wm  Support of Atmosphere  Structure  614.52 03 w78 70139
bl P Expenments for Planetary Probes Weke Vortex Mimimization Flight Expenments
sog;:;u:lll:nmel Wave Lsser Research wr8-70192 154 90-60 W78-70375 514-52 04 w79 70140
506 25-36 wio.702e6 VENUS CLOUDS VOYAGER PROJECT
Soace Plas Ph » Jes and Particle] Photon Infrared Festures of Planets Satsilites snd Asterowds Parucie A Faciiy M and Opx
Imamc:ons‘ ma Fhysics - Fare ele 153;07‘50 Studies Pt W79 70345 of a Calibration Faciity for Magnetosphenc and
.26- R v y Solar terrestrial Expeniments
17¢.36-56 Resenrch  Fold Meera 70384 154 5070 W79-70359  y70.36 57 W78 70385
ppe! VERTICAL DISTRIBUTION
198 10-00 W79-70455 A " a ond L Rado and Radar Pianetary Stucies
Upper R .1 y Studies Astrophysics ° 4 4 196-41 51 W79 70440
‘93;‘:00 _ - ’ :73;7‘“5‘ 196 41 54 W79-70442
d o y VERTICAL TAKEOFF AIRCRAFT
198 30-00 . W78-70470 Digrtal Operstions  Rotorcraft snd V/STOL W
198 30.00 3 Wre.0a74  OSOT 1 w79 70053
) e (UARS] D R Cockpit  Avionics Automated R/C and V/STOL wywyages
Wske Vortex Alleviation Analysis
gy . 505-07 21 W79 70056  514.52.03 W79 70139
198 30-04 W79-70477 VIOL Systems Studes
UPPER SURFACE BLOWN FLAPS 791-40-21 w79 70108 WAUS L
QPLY Expenments Rotary Wing VTOL Op o ply A . Test and
516 58.02 W79 70150 g13.54.13 © T wisaovyy 5050640 W79 70044
URARUS (PLANET) VERY LONG BASE INTERFEROMETRY WARNING SYSTEMS
Ground-Based Optical Astronomy Earth Based Lunar Observations Digrtat Operations.
196-41-71 W79-70445  196.41.78 W79.70450  505-07 18 W79 70055
USER REQUIREMENTS P Time and F s in-Fight Cat and Wind Shear Datection
Surling Lsboratory Research Engine 310-10-42 W79 70504 505-08 11 W79 70061
778 35-08 W79 70304 Rado Metric Analysis Demonstration and Fhight Management Systems
i 605-09 31 W79 70078
v 310-10-60 W79 70506 wASTE ENERGY UTILUZATION
VLBI Development and Anslys:s d ) C Analy
310-10-61 W79-70507 776 14-05 W79 70301
V/STOL AIRCRAFY VESTA ASTEROID ASTE UTIUZATION
V/STOL Pro R Technology Infrared Festures of Planets S. and A was u,:'&w Systoms
505 05 32 W79 70034 153-07-60 W79 70345 199-73-00 W79-70499
Control R and V/STOL VIBRATION WASTES
505-07-31 W78 70058 Awcraht imtenor Nose Reduction 1 and 1 A s of E
High  Performance  Ascraft  Asrframe-Propulsion 505-09-23 W79 70077 192-55-69 W79 70435
Integration Rotorcraft A F Dy and §
505 11 21 W79 70092  Handiing Qualties WATER N N e )
VACUUM EFFECTS 505-10-21 W79-70087 g J
Adh » Manufscturing and Lubrnication Definton of Physics and Chemstry Expenments (PACE) 192-55 66 W79 70430
Processes n Space WATER RECLAMATION
506-16 22 W79 70174 750-01-59 W79-70272 A fe S
VACUUM PUMPS Molecular Proy of St C 199 73-00 W79 70499
M Vi Pump D for Noble Gas 198-30-01 W79-70471 WATER VAPOR
and Hydrogen Pumping on Atmosphenc Entry Probes on VIBRATORY LOADS Dear Ax Turbulence Studwes with Passive Microwave
Outer Planet Missions Adh Ry aft A and A Rad:ometers
154-90-54 W79 70372 505 10-23 W79 70088 505-08 15 W78 70064
VAPOR DEPOSITION VIDEQ COMMUNICATION VLBI Development and Anslys:s
Propertes of M is for £ Appl ewmw - Video Systems 310-10-81 W78 70507
§06-15 25 W79 70170 ! W79 70324  ywavg FUNCTIONS
VAPOR PHASES VIDEO EQUIPMENT A El and M. R
Laser Energy Conversion and Appl UV and Optical Astronomy 508 15-21 w78-70168
506-25-41 W798.70247 188-41-51 W79-70399 Surtsce Physics and Computstons! Chemistry
Heterog Chemistry for - VIKIRG MARS FROGRAM 506-16-11 W78.70172
198-20-01 WIB-70485 197 55.45 W75.70423 WAVE PROPAGATION
VARIABLE CYCLE ENGINES VISCOELASTICITY High Resolution Lesers Laser Ranging
Vanable Cycle Engine Components Space Vehucls Acbustics snd Dynamacs 506 18-26 w79 70190
511-56-02 WI8-70123 506 1739 W79.70184 Techmeal Consuttation and Supp
SCR Proputsion System/Auframe t 1 Intenors 643-10-01 W79-70311
517-53-63 W79-70166 153-03-81 W79 70333  WAVEGUIDES
VARIABLE GEOMETRY STRUCTURES . High Capacity Dats Storsge and Display  Fiber Optics
Wing/Boxy Aerodynamacs Tnbologica! Expenments in 2ero Gravity Data Links

W78-70048

W78-70286

506 20-55 W79 70213
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SUBJECT INDEX

WAVELENGTHS o
< g C
506 18 35 W79 70192
Ground Besed Observations of the Sun
170-38 52 W78 70390
Cometary Qbservation and Theory
196 41 30 W79 70437
WEAPONS DEVELOPMENT
and | A and Testing
505 11-41 W79-70097
WEAPONS INDUSTRY
gency and Ind A and Testing
505 11-41 W79 70097
WEAR TESTS
Aircratt Systems Operetional Satety and Efficiency
Improvement
505 08 31 W78 70074
WEATHER

Magnetosphenc Physics  Partcle and Parucle/Field
Interaction

170 36 55 W79 70378
WEATHERING
Planetary Surface Processes
151 01 20 W79 70329
WESS (SUPPONTS)
Advanced Arcraft Structures
605 02 13 W78-70007
WEIGHT (MASS)
A P System C
505 05 52 W79-70036
Ni Nozzie A
505 11 22 W79 70093
WEIGHT REDUCTION
Fan Compressor and Turtnne Research
505 04 22 W79 70025
Power Transfer Research
505 04 42 W79 70027
C A Vehicle S
778 33 05 W79 70303

WEIGHTLESS FLUIDS
Defintion of Physics and Chemistry Expenments {PACE)

n Space
750 01 59 W79 70272
WEIGHTLESSNESS

Spacelab | Superfluid Helwum Expenment

750-03 13 W79 70280
Tribologwcal Expenments in Zero Grawity

750 03 27 W79 70286
Space Motion Sickness

199 05 00 W79 70481
Bone/Muscle Alterations

199 07 00 W79 70482
Blood Aherations

199 09-00 W79 70483
The Monitering and Maintenance of Crew Health

199 15-00 W79 70485
Defi of Ph Q! Design R

199 19-00 W79 70487
Supporting Bromedical Research

198 21-00 W79 70488
Supporting Biomedical Research

199 23 00 W79 70489
Clinical Uses of Space and Clinical Applicstion of Space

Technology

199 25 00 W79 70490

Man Machine Engineering Requirements for Data
Functional Interfaces
199 53-00 W79 70437
Jont US/USSR Brological Satellite Project {COSMOS
80)

199 81 00 W79 70500
WEIGHTLESSNESS SIMULATION
Supporting Blomedical Research
199 21 00 W78 70488
WETTABIUTY
Tribologrcal Expenments in Zero Grawvity
750-03 27 W78 70286
WIDEBAND COMMUNICATION
High Resolution Lasers Laser Ranging
506 18-26 W79 70190
WIND SHEAR
in Flight Cat and Wind Shear Detection
505-08 11 W78 70061
505 08-13 W79 70062
Knowledge of High Altitude Atmosphenc Processes
505 08 14 W79 70063
K dge of the sph -A M
Techmques
505-08 18 W79 70065
A Safety T dogy Op | P and
Survivability
505-08-21 W79 70067
Avianon Sgfety Technology
505-08 23 W79 70069
Avistion Safety Technology - Wind Shear Technology
505-08-28 W79 70072

Aviation Safety Technology -Applied Laser Technology
505 08 29 W79 70073
WIND TUNNEL NOZZLES
Nose Reduction Technology for Shor-Haul Awcraft
505-03 11 W79 70016

ZEOLITES
WIND TUNNEL TESTS Adv d M Study Adh X-Ray Astrophy
A and S: i Dy Faciiity
505-02 21 W79-70008 188-78 60 W78 70422
Loads A and S ) Oy X RAY FLUORESCENCE
505-02-23 W79-70009 X-ray F ! Analysis of Comets
High T A S 154-90 57 W79 70374
505 02-53 W79 70014 X RAY SBOURCES
Nowise Reduction Technology for Short-Haul Arrcraft UV and Optical Astronomy
505 03 11 W79-70016 188-41 51 W79 70399
T Test T¢ and | X-ray Astronomy
505 06-43 W79-70045 188-46-59 W79 70414
Wing/Body Aerodynamics X-Ray Astronomy
505-08-53 W79 70048 188 46-59 W79-70415
A Fhght D R Gamma Ray Observatory (GRO)
505-06-63 W79-70051 188-78-60 W79-70420
A A Y Performance Technology X AAY SPECTROSCOP
505-10-11 Ww79-70083 JPL P i
General Aviation Asucraft Aerodynamics and Fhght 153 09 70 W79 70348
Oynamxcs X RAYS
505 10-13 W79-70084 Magnetospheric Physics Particles and Partcle/Field
A 4 A and A f
505-10-23 W79-70088 170-36 55 W78-70381
Hybnd Rotor/Airstup Fhight Controls and Aerodynamic Ground Based Observations of the Sun
Performance 170-38 52 W78 70390
505 10-51 W79-70089 X-Ray Astronomy
Oblique Wing Aerodynamics 188-46 59 T W79 70415
505 11 11 W78-70080 XENON
Medium and Long-Haul Cruise Asrcraft Aerodynamics and JPL Pianetology
Fhght Dynamwcs 151-01 70 W78 70330
505 11-13 W78-70081 XV-16 AIRCRAFT
High Performance  Aucraft  Auframe Propulsion Tilt Rotor Research Arcraft
Integration 744-01-01 W78 70164
506 11-21 W79-70092
Interagency and Industrial Assistance and Testing
505 11-42 W79-70098 Y
Short Haul Arr Transport Conceptusl Design Studies
791 40-11 o W79-70105  ygp_ 12 AIRCRAFT
T gy Propul I T
611 57-02 W79 70125 505-05 14 v Comrol ~ W79 70032
n:tlr:arm Energy Efficient Project {(ACEE) Assistance and High Speed Auwrcraft Aerodynamics
{
516-53 01 W79 70146 505-11-24 W79 70096
Rotor System Tech ) 9
518-51-01 W78 70157 Z
Particle and Particle Field Interactions
170 36-55 W79-70382
WIND TUNNEL WALLS ZEOUTES
T, Test Techniq and | Adsorption Pumping Cryogenic Refngeration
505-06-43 W79-70045 506-25 27 W79-70242
WIND TUNNELS
Intersg and Ind: I A and Testing
505 11-41 W78-70097
Aircrsft Energy Efficient Project (ACEE) Assistance and
Testing
516-53-01 W79-70146
WIND VELOCITY
A infrared A vy end L v
Astrophysics
196-41-54 W78-70442
WINDOWS (APERTURES)
A Satety T ay - Oy Problems and
Survivability
505-08 21 W79-70067
WINDPOWER UTILIZATION
Small Dispersed Solar System Apphcations
776-91-02 W79 70298
WING FLAPS
Quiet Clean Short-Haul Expenmental Engine
738-01 02 W79 70163
WING LOADING
H Aucraft St Technok
505-02-54 w79 70015
WING PANELS
Reliabdity and Oursbidity
505-02-43 W79 70013
WINGLETS
Energy Efficient Transpon Flight Research
516-53-04 W79-70148
wINGS
P h Systam 9
505-04-13 W79 70024
Wing/Body Aerodynamics
505-08-53 W78 70048
WORKING FLUIDS
A A A anuf ing and Lubrication
Processes
506-16-22 W79 70174
WORKLOADS (PSYCHOPHYSIOLOGY)
Fhight Management Systems
505-09-31 W79 70078
Fhght Mansgement
505-09-33 W79-70079
General Avistion - Single Psiot IFR Systems
505-08-53 W79-70082
X
X RAY ASTRONOMY
Gamma Ray Astronomy
188-48-57 W79-70413
X-ray Astronomy
188-48-59 W79-70414
X-Ray Astronomy
188-46-59 W79 70415
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RTOP Summary

Typical Monitor index Listing
TECHNICAL
Gin W
Planetary P 1 Ry and A a Cc
506 21 45 W79 70220
RTOP ACCESSION
NUMBER NUMBER

A title 1s used to provide a more exact descrip-
tion of the subject matter The RTOP accession
number 15 used to locate the bibliographic cita-
tions and technical summanes 1n the Summary

Section
A
ALBERS, J A.
A Turb Fight R h
511-57-04 W79-70127
ALEXANDER J K
Radwo and Radar Planstary Studies
196-41-51 W79-70440
ALEXOVICH. R £
Aol
506-20-42 W79 70210
Technicat C and St Studies
643 10-01 W78 70210
N 30/20 GHz Sy )
650-60-18 W79-70327
ALFORD W J
Energy Efficient Transport
516-53-03 W79-70147
ANDERSON.J D
Gravitanonal Expenments 1n Space
188-78-60 W79-70421
ANDERSON W J
Power Transter Research
505-04-42 W79 70027
T bv T J Ld
511 58-02 W79-70128
ANDERSON W W
N Pmmor) Ponting and  Control Advanced
506-19 13 W79 70195
ANDREWS,. W H
Piloted R h Asrcraft T )
505-11 54 W79 70101
ARDEMA. M D
Hybnd Rotor/Amship Fight Controls and Aerodynamic
Performance
505-10-51 W79-70089
AYVERS. T G
A Fght E
505-06 54 W78 70049
High Speed Aircraft Aerodynamics
505-11 24 W78-70095
Laminar Fiow Control Fhight Research
514 55-04 W79 70142
B
BAIEY G A

High Capacity Data Storage and Display - Aschivel Data
Storage Technology
506 20-59
BALLANCE.J O
A d M Study A
Faciity

188 78-60
BSARSER, M R
Wake Vortex N Fight
514 52-04
Energy Effictent Transport Fight Resesrch
516 53-04
BARNES, A
Magnetasphenc Phiysics - Paricle and Partcle/Freld
nteraction
170-36-55

W79-70214

d X-Ray Astrophy

W79-70422

W78.70140
W79-70148

W79-70378

BARNES C M
Radistion Effects and Protection
189-45-01
SEER. R

MONITOR INDEX

W79 70494

Ground Based Infrared Astronomy

196-41 72
BRJCZY A. X
Adh q T

W79 70446

199 51-04

A T

W79-70495

199 51.04
SENCZE O P

High Performance  Asscraft

Integration
505 11-21
A "

W79 70496
Aurtrame-Proputsion
W79-70092

Turboprop
$1157-01
BEREMAND D G
Surting Engne Technology
778 16 02
BERGMAN 8 A J
Clinics! Medical Craws Support
199 27-00
SERANATOWICZ.D T
Solar Cell Technology
506-23 12
BILLMAN, K W
Radiant Energy Conversion
506 25 31
BLACK. D C

w79 70124

W79-70302

W79-70491

W79.70227

W79-70244

Space-Based Pianetary Detection Systems

78040 11
Theoretical Astrophysics
188 41 55
Search for Extrasolar Planets
196-41-68
BLANKENSHIP C P

M Is for A d Turbmne

W78.-70255
W79-70404
W79.70444

Engines (MATE)

51053 02
BOESE. A W
Planetary y eand

W79-7011%

I Laby

Research
196 41 67

9 Y

W79-70443
of Minor G

Q
of the Earth s Stratosphere
198 20-03
BOGGESS A.
UV and Optxcal Astronomy
188-41 51
BOGGESS. N W
Infrared Astronomy
188 41 55
SOMUN J D
[»]

W79 70467

W79 70397

W79 70407

Physics Research
170 38 51

Ground-Based Obssrvatons
170 38 52

of Exp and Hardy tor Solar

W79.70388

W79-70391

Lsboratory and Theoretical Solar Physics

170 38-53
BOLWDY. E A
X ray Astronomy
188 46-59
SOREMAM. J F
High Speed Data Transfer

W79 70393

W78 70414

X/S Band Components

506-20-45 wW79-70211
SOWDITCH. D N
intet and Nozzie Research
505-04-12 W79-70023
and 1 A and Testing
505-11-42 W79 70098
Proput System/Aurtra 1, og
$17-53-62 W79-70155
BOWER. R E
Ach 4 D\ N
505-06-63 W79-70051
SOWLES. R L
Aol of Flight Sumul T, g
505-09-43 W79-70081
BRANDT. J C.
Imaging Studies of Comets
186-41 52 W79-70441
BRECKENRIDGE A A
Solxd Swate Dewice Technology Advanced
Components
506-20-33 wW79-70209
SRICKER. A W
Asrcrzh Fire Safety and Testng
506-08-27 W78 70071

FISCAL YEAR 1979

Fire Systems and Full Scate Test (FIREMEN)

510 58-07 W78 70119
SROWN.J P
N System F Studies
€50 20-17 W79 70318
SRUNK W E
Ground-Based Optical Planetary Astronomy
196-41 80 W79-70451
Ground-Based Radwo and Radar Planetary Astronomy
196-41-82 W79-70452

Laboratory Supporting Studies {Astronomy)

196-41-84 W79 70453
Th Planetary A
196-41-85 W79 70454
BURCHAM F W JR
Proputsion Integrated Control Technology
505-05-14 W78 70032
BUSHNELL D M
Turbulent Drag and Norse Reduction
505-06 23 W79 70041
C
CALLENS R A
Auxiliary Electric Propulsion S
508 22 16 W78 70223
CAMP D W
Knowledge of Atmosphenc Processes
505-08-19 W79 70066
CARD M F
Space Vehicle Dynamics
506-17-33 w79 70181
CAREY W T
Yy Y "
650-20-18 W79-70320
CATOE C €
High Density Circut Technology Electronic Devices
508-20-60 W79 70215

CHAPMAN. & O
Development of Solar Spacelab Expenment and
Hardware

170-38-51 w79 70387
E D - Labe y and Th
Solar Physics
170-38-53 W79-70392
CHAPPELL. C R
Particie and Particle Field Interactions
170-36-55 W79 70382
CHI A. R
L Timng and Sy T g
310-20-27 W79-70509
CHRISTENSEN J V
Rotorcraft System Studies
791-40-31 W78 70110
Ady R ft C and T g
Assessment Studies
514 50-01 W79 70138
CIEPLUCH. C C
v/SsToL P Technolog)
505-05-32 W79 70034

Quiet Clean Short Haul Expenmental Engine

738-01-02 W79 70163
CLAYTON. R M

Gas Turbine Engme Pollutton Reduction Technology

505-03-25 w79 70022
CONNER D W

Llong-Haul Ar Transportation System and Concept
Studies

791-40-13 W79 70107
A T g and Benefi
791-40-43 W79 70112
Advanced Transport Aircraft Technology
516-50 23 W79 70145
CONWAY E J
Advanced Electromics and Mateial Science
506-15-23 W79-70169
COooX. L 4

On-Bosrd Nawngation  Laser Gyro System

506-19 29 w79 70200
COOPER. D M
Mol Prop of [V
198 30-01 W79-70471
COVEY. A E

Ground-Based Large infrared Teiescope Support
196-41 75 W79 70448
CRAMER, P W
Large Muttiple Beam Antenha Design Studies

850-60-17 W78-70325
CREER B ¥V
G A A A <
512 52.01 W79-7013%
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CROUCH. R K MONITOR INDEX
' and A d R o g E G, w
Expenments [; y Propui R h and Ady C
13- 1 -
c.5°‘3’c5; " X W79 70136 EBERSOLE M 0&“;121.‘2 W79 70220
Electronic Crystals Growth and Perfection Adaptve Data Handiing  Digttel Oata Syst;vn;g 70204 A S ! Design Method:
506-15 33 w79.70171 5062015 505.02 33 w79 70011
Semiconductor  Matenals Growth In Low G SV:ASA End to-End Date Systems Modular Daa  goyp, 4 M
Environment . ems High-Densiy Circuit Technol Computer Arded
750-03 30 wr79.70288 520 73-05 W78 70266 pagign end Testing o
CRUM.E M ERICKSON W D 506-20-69 W79 70216
Space Applications of Non Terrestnal Resources Applied Mathematics GRAVES J R
790-40 37 W79 70264 505 15-33 W79-70104 Mutt-KW Low Cost Earth Orbital Systems
CURKENDALL D W ERZBERGER H 506-23 59 W79 70238
Rado Metnc Analysis Demonstration and Dignal Operations  Rotorcraft and V/STOL GREEN. A R
Instrumentation Development 505-07-11 W79 70053 N i nal P g C
310-10-60 W79 70506 ESTABROOK F 8 310-30-70 W79 70519
Appltled Mathematics and  Advanced Cryogenic GREGORY J W
D Technology for Spacefight Adh d Ch 1 P i Tech )
508-25-25 w79 70280 eﬁfﬁi‘r;‘ 2. J wrs Tozv7
Relatvi!
DAVID J G.JR 188-41 52 W79 70401 Materials Technology
Costs C for Advanced Spece T 778-83-02 W79-70307
Systems GlOl.A: L]
471 Fuels Research
D:&ll.. 'oaw W78 70267 F 50§~0:d52 Fuels T w79 70028
Magnetosphenc Physics Particles and Particls/Field road $ uels Technolog
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Future Mditary Aviation System Studses
791-40-23 W79-70109

SCHAEFER. D M

On-Board Oats  Processors Parallel Processing
Technalogy

506-20-26 W78-70208

506 20-16 W79-70205
SOUTH, J C Jn
Computational Aerodynamics

505 06-13 W78 70039
SOUZA K A
Joint US/USSR Brwological Satsitite Project {COSMOS
80)
199 91-00 W79 70500
SPENCER N W
Upper Atmasp R 30 ling
198 30-02 W79 70474
STECKER F W
High Energy Astrophysical Cosmology
188-46-62 W79 70416

STEPHENS. D G

Human Response to Noise
505 09-13 W79 70076
Aycraft Intenor Nose Reducton
505 09-23 W79 70077
Advanced Turboprop-Intenor Noise
511 57-03 W79 70126
STIEF. L J
S py and Ph stry of Planetary and
Cometary Molecules
154 75-51 W79 70364
STITY J &
Digital Operations Genenc
505 07-13 W79 70054
Terminal Configured Vehccle Program
513 52-13 W79 70135
SUDDETH O
Solar Cycle and D M (SCADM) S
Study for A Solar Satellite Mission
170-78-61 W79 70396
SWARNN. R T
L for A Space S:
506-16-23 W79 70175
TPS Matenals for Space Transportanon Systems
506 16-43 W79 70178

VONTIESENHAUSEN, G

SWENSON B L
tntrared Imagery of Shuttle
750-04 05 w79 70294
SWENSON D H
Development of a2 Shuttle Fught Expenment Drop
Dynamics Module
750-03-01 W79 70274
Spacelab 1l Superfiurd Helum Experiment
750-03-13 W79 70280
SYDNOA. R L
Frequency and Timing Research
310-10-682 W79 70508
SZIRMAY § 2
Prectsion Pointing and Contra! Technology (PPACT)
Development
506 19 15 W79 70196

T

TAUSWORTHE R C
Network Control and Data Processing Development

310-40-72 W79 70527
TAYLON, F W
A h D
154-90-70 W79 70376
TAYLOR M A JR
Advanced Technig for the M of lon
Composition and Dnify
154 90 55 W79 70373
TAYLOR R £

Civil Applications of the Global Positioning Satethte
System

650-10 17 W78 70315
TEREN F

Power Management and Low Cost Power Systems

506-23-52 W79 70236

Eiectric Propulsion for Auxiiary Control of Large Space
Systems
790-40-12 W79 70256
Low-Thrust Chemica! Propulsion Systems for Earth
Orbiting Misstons

790 40-22 w79 70259
A M Ca S Megawatt
Power Systems
790-40-32 W79 70261
Shuttle Payload Definion Space Flight Technology
Expenments
750-01 22 W79 70270
Detinition of Physics and Chemistry Expenments in Space
{Combustion and Flud Mechanics)
750-01 52 W79 70271
THEISS M
GSTDN System Optimization
310-20-47 W79-70512
TILFORD. 8 G
Upper A i field M.
198-10-00 W79 70455
Upper A R - L y Studies
198-20-00 W79 70464
Upper A - Th I Stuches
198-30-00 W79-70470
TOLSON R M

Stratosphenc Theoretical Data Interpretation and Mission
Anslysis Stuches

198-30-02 W79 70475
TRAINOA. J H
Particle Accek Facility M. and Op
of a Calibraton Facility for Magnetosphenc and
Solar terrestnial Expenments
170 36-57 W79 70385
Adv T gical Dovel G | Signal
and Data Processing Electronics Solid State Detectors
188-78-51 W78 70418
TROMBKA J 1
X cay Ft & Analysis of Comets
164-90 57 W79 70374

u

UCHIYAMA A. A
Ady Nicke!-Cad and Probe
506 23-25 W79 70231

v

VALERINO M F
QPLT Expenments
516 58-02 W78 70150
Quiet Propulswve Lift Tech gy QSRA P
n

768 02 02 W79-70167
VERNIKOS-BASELLIS, J
199-21-00 W79.70488
VONTIESENMAUSEN G
Non T I P g and Manut @ of Large
Space Systems
790-40-39 W79-70265
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VORREITER. J W

VORAEITER U W
Cryogenic Technology for Cooling Detectors Below 10
Ketvin
506-25-21 W79-70239
VOSTEEN L F
Ce Ce

73401 13 o h W79 70181
WAITE. R &
Asrcraft Operational Support
505-11 64 w79 70102

WALBERG G D
Planstary Mission Support
506 26 23 W79 70252
WALIGERA.J M
O Ph

of logscal Design Reg
199 19 00 W79 70487
WARD, J J
Globa! Disaster Commumcations
650-10-20 W78-70318
30/20 GHz Wideband System Project Definition
850-20-16 W78-70317
Systems Network Analyss
650-20-18 W79-70319
WATERS. J W
Muttrh D, of
< gth C
506 18 35 W79-70192
WEATMERS, N
Smail Dispersed Sofar System Applications
776 91-09 W79-70299
WEAVER. E A.
T gY--Apphed Laser T oY
505 08-29 W79-70073
WEBEA. R J
Adv P System C
505-05-52 W79-70036
Proputsion Systems for Small Transports
791-40-12 wW79-70108
WEEKS. € L
ACIP lAarody (7 i Package)
Expenment
750-04-03 W78-70292
WEISS, 8.
Aswrcraft Proputsion System Safety Technology
505-08 22 W79-70068
WELLMAN J 8
D Array Devek
506 18-15 W79-70188
WENGER N C
505-04 62 W79-70029

WHITCOMB, R T
Medium and Long Haul Cruise Awrcraft Aerodynamics and
Flight Dynamscs

505-11 13 W79-70091
WHITE. 8.. JR
Rotor System Technot
518-51-01 W78-70157
WHITING E E
Ach and "
506-15 21 W79 70168
Surface Physics and Computational Chemsstry
506-18-11 W79 70172
WHITTEN R C.
h Y for A is
198 20-01 W79 70485
WILLIAMS, & J
Refining of Nonterresins! Matenafs
506 16 27 W79-70178
WILLIS. E A
Adh o, "
505-05 62 " W79 70037
WILLOK. R @
Engine Dynamxcs & Drstortion Research
605-05 22 W79 70033
N 14 Nozzie A ¥
505-11-22 w78 70083

310-10-26 W79 70503
WOODRUPF,. 4 2
C

A St Studies
643-10-02 W79-70313
. Ortrting Standards Study
850-20-20 W79 70323
WRIGHT, K T
Large Space Systsms Technology
524-72-03 W79-70268
YOUNG.D L
Long Ute A d P S for P Y
Spacecraft
508-21-25 W79-70219
Long Lde Space F Sy
Technology
5§25-71-05 W78-70269

1-44

199-07-00 W79-70482

506 17 36 W79-70183
YOUNG L E
Shuttie Operational Flight Test of the Solar Elsctnc
Proputsion Solar Array

750-03-04 W79-70277
YOUNG R 8
Chemxst Evolution
192 55-61 W79-70425
Orgsmc Geochemustry
192 55-62 W79-70426
Planetary Sod Microbology
192 55-63 W79 70427
| | Ad to £
192-55-64 W79 70428
Bromstrumentation
192 55-65 W79 70429
Planetary Ei - Bolog C
192-55-68 W79-70430
mn and Evolution of Life
192 55-87 W79-70432
Support Activities
192-55-68 W79-70434
Ptanetsry Protection
193-58-70 W79-70436
4
DIEMIANSKI, J A
Engine Comp 1t Imp! Technolog:
511-54-02 W78-70121
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RESPONSIBLE NASA ORGANIZATION INDEX

FISCAL YEAR 1979

Migh  Performance  Asrcraft Asrfra Prox

Physics  Partcte and Particle/Field

RTOP Summary ntoqretion rtoracnon
§05 11 21 W78 70092 170 36-55 W79 70378
[] A and Testu
T R le N 505-11-41 W79.70097 Theoretcal Astrophysics
ypical Responsible NASA - - 188-41-55 W79 70404
and N | Analy
Organization Index Listin 505-15-31 w78 70103 Bioinstrumentation
9 8 Short Haul A Transport Conceptual Design Studies 192-56-45 W79-70423
791 40-11 W79-70105 Chemical Evolution
NASA VTOL Systems Studies 192 55.61 W79 70424
ORGANIZATION 791-40-21 W79 70108 P y E Organic Ch Y
RAotorcraft System Studres 192-55-86 W79 70431
791-40-31 W79-70110 Ongin and Evolution of Life
Firemen Fue Resistant Matenals 192 55-87 W78 70433
§10-56-01 W79.70117 Brological and N
Advanced T A ASp
Godderd Spece Fhght Contsr Greenbett. Md - Y 192 55-69 W79-70435
On Bosrd Nawigation  Near Earth Satellites 511 5740.' A o W78-70124 Planetary A and  Sup g L Y
506 19:26 : W19 70198 gy 52.00 w79 70131 Gogeanh ,
System T gv Studmes " for the -41- W79 70443
Validation of Digital Flight Control Systems Search for Extrasolar Planets
513-50-11 W79-70133 ‘9‘6""“ W79 70444
R10P ACCESSION ! hoopte and Oy 9 N mnumen':| ;v'stams k:v Measurement of Trace Gas
NUMBER NUMBER 513 54-11 w79 70136 198-10-04 W79 70458
A d ft  Ci i and Tech gy ¢ Aerosol Chemustry snd Physical State
Assessment Studies 198-10 05 W79-70459
514 50-01 W78-70138 Development of New | y for D:
Listings in this index are arranged alphabetically Human Factors in Aviation Ssfety of Trace C in the
by Responsible NASA Organization The title 5‘;‘:'1'1.' dum Range Ad o T msxrc‘):::':: 188-10-06 W79 70460
port bore
of the RTOP provides the user with a brief des-  Technology Prourom Flatform Support for Stratospheric Sampling
§16-50-01 W79-70144 g
cription of the subject matter The accession Aot E Efficsent Proyect (ACEE) e and 193 10 10 o o A N W79-70463
number denotes the number by which the cita-  Testing Y Y
516.53-01 W78-70146 188-20-01 W79 70465
tion and the techmical summary can be located Quret Propu: ™ . Q d S of Minor C
within the Summary Secton The titles are 516-56-01 " W73:70149  Joine Fenns Stratosphere W79 70467
arranged under each Responsible NASA Organ-  Fue! Tank Seslants ™ Properties of § c
§17 53 11 W79-70151 198-30.01 W76 70471
1zation n ascending accession number order Rotor System T ") g St
ratosphenc Research
518 51-01 W79-70157 198-30.02 W79-70473
A Tilt Rotor Research Aurcraft ps o,
744.01-01 W79-70164 o
Quiet Short Haul Research Aurcraft (QSRA) ‘9:;0'}22 scle Alteration: W79 70479
Ames Resserch Conter, Moftett Fiald, Calit 769-02-01 W79-70166 1990700 s W78 70482
Fatigue Demage in Steeis and Composites A d E and h Prefight Detection of Drsease
505.01 21 w79 70002  506-15 21 W79-70168  1499.11.00 W79 70484
Fire Resistant Matenals 50? ";c:lm and Computational Chcmm&v_’g 7 Human Behavior and Performance
505-01 31 W79-70004 A and 70172 4g9.17.00 W78 70486
R’ A and S o, Supporting deal B
505.02-21 w79-70008  506:16-41 far IR S W19-70177  499.21.00 W79 70488
E £ Effects 1 G soa e w7 Advanced £ mcutar Sy
-18- -70186
505-02-41 W79-70012 wc Toch for Cooling Detectors Betow 1 199-71.00 W79-70498
Cryogen: nology [
Nowise Reducton Technology for Short-Haul Atrcraft Kelvin 0 Advanced Life Support Systems
505-03-11 W79 70016 506 25-21 wrs.7022 19700 R iR o4
wgnnmm Fud Dynamics Radiant Energy Conversion BO.)hm US/USSR Brologreal Setolite Prosect ¢
-06-11 W78-70038 506-25 31 W79-70244 0500
Turbulence and Modeling Laser Energy Conversion and Applicstions 189-91-00 w19 7
505-06-21 W79-70040 506-25-41 W79-70247 D
Aurfort and Wing Development C and ! Asroth
505.06-31 w79.70042  506-26 11 W79-70249  pugh L Dryden Fiight Ressarch Conter Edwards, Calif
A y Test Methods snd ! Planetary Probe A logy Flight Loads snd Aeroelasticity
505-06-41 W79 70044  506-28-21 W79-70251  505.02 24 W79-70010
Aerody Theory/Expe ineg! Space Shuttle Configurations and Hy Axcratt S Technolog
505-06-51 W79-70047 Aerothermodynamics 505-02-54 W79-70015
Fight Dynamics 506-26-31 W79-70253 Prop Integrated Control Technolog:
505-08-61 W79-70050 Space-Based Planetary Detection Systems 505-05-14 w78 70032
Oigrtal Operations  Rotorcraft and V/STOL 790-40-11 W79-70255 Fight R h | D
§08.07-11 W79-70053 Advanced Spacs > System Studves 505-06-44 W79 70046
N Cockprt  Avionics Auvtomated R/C snd V/STOL 790-40-31 W79-70260 A o Fight E W79.70048
VIOnICS 505-06- -
505.07 21 WI9.70058  Jgogane o O Shte W79.70254 Aurcratt Handing Qusimes
! Control R R and V/STOL 505-06-64 W78-70052
505.07 31 W79.70058  ,, OFX Thermal Protection Expenments W79.70285 Integrated Controts Fight Ressarch
in-Fiight Cat end Wind Shesr Detsction - 506-07-34 W79-70080
50508 11 W79-70061 Advanced Video Systems Knowledge of High Altmude Atmosphenc Processes
Avistion Safety gy - Op F and  650-60-10 W79-70324  505.08-14 W79 70063
Survivability Th ! Studies of P, y Bodies ] Safety and
505-08-21 W79.70067 151-02 60 W79-70332 Performance Improvements
Asucraft Systems Operstonal Ssfety end Eff Y 13 of the D of Elements snd Minera! 505-10-14 W78 70085
Improvement Phases Among Msteontes High Speed Aurcraft Aerodynamics
505-08-31 W78-70074 152-03 60 W79-70335 505-11-24 W79-70095
Flight Management Systems infrered Festures of Planets and tnterag A and Testing
505-09-31 W78-70078 163-07-60 W79-70344 505-11-44 W78-70100
py a
T gy for A Planets S nd A R ty Pioted Asrcraht T
505.09-41 WISI0080  ygmen toes of Flaets TW79. 70948 505-11-54 W79 70101
G A A y Per Technolog: Atrcraft Opershional Support
505.10-11 W79-70083 Physcs  Dynamics and  Aeronomy of Planetary  gpg.14.64 W75.70102
Rotorcraft A Perk Oy snd ?‘5‘_10_‘ mm W79-70353 A d Turboprop - Fhght R h
Handling Quaiities N 511-57-04 W78.70127
505.10-21 W79-70087 L y Studies of F n Planetary Dugrtal Fly-By-Wire Flight Expenment
Hybnd Rotor/Awship Faght Controls A 512.51.04 W79-70130
Performance / ® o 154 75-61 W79-70365 Wake Vortex M Flight E
505-10-51 W79-70089 Resesrch i Support of Atmosphere  Structure 514-52-04 W78-70140
Obigue Wing Aerodynamics Expenments for Planetary Probes Laminar Flow Control Fiight Ressarch
505-11-11 W79-70090 154-80-60 W79-70375 614-55-04 W79-70142
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Energy Efficiem Transport Fiight Resesrch

516-53-04 W79 70148
SCR end S Fight R h

517-53 14 W78 70153
Highly Maneuverable Asrcraft  Technology  Flight

Research

723-01-04 W79 70160
Fhaght Test of the Tit Rotor Research Arrcraft

744-01-04 W73 70165

G

Goddard Spece Flight Conter Gresnbett. Md
Payload Environments and Dynamics

506 17 36 W79 70183
High Resolution Lasers Laser Ranging

506-18-26 W79 70180
Mutufunction Mcrowaves

506 18-38 W79 70193
On-Board Navigation  Near-Esrth Sateitites

506 18 26 W79-70199
Ad; Dats K 9 R Effective Data System

{REDS) Definstion

506-20-16 W79 70205
On Board Data Processors Parallel Processing

Technology

506 20-26 W79-70208
High Speed Data Transfer S/K Band Components and

Techmiques

506 20-46 W79 70212
Auxihary Electne Proputsion Systems

506 22-16 W78-70223
ATS-8 Solar Ceft Rad: Oamage Expe and a

Compdation of Solar Array Testing and Flight Performance

Results

506-23-186 W79-70229
Cryogenics for Space Flight

506-25-26 W79-70241
Submilimeter Wave Laser Research

$06-25-36 W79-70246
Advance Mission Concepts

790-40-36 W79-70263
Therma! Canister Expenment

750-03 07 W79-70278
Technical Consuttation snd Support Studies

€43-10-01 W79-70311
C Satelirte Appl s Studies

643-10-02 W79-70313
Cil Applications of the Giobal Posnioning Satelite

System

650-10-17 W79-70315
Na: rband System F Stuches

850-20-17 W79-70318
Systems Network Analysis {Large Orbting Piatforms)

650-20-18 W79-70322
Orbting Standerds Study

650-20-20 W79-70323
Wideband 30/20 GHz Systems Technology

650-60-18 W79-70326
Narrowband S, C

Tec!

650-80-19 W79-70328
Dy of Py L ot

154-20-50 W79-70355
Comets snd interstellar Matter

154.75-50 W79-70363

Spectroscopy and Photochemistry of Planetary snd
Cometary Molecules
164-75-51 W79 70364
Absolute Pressure Molocular and Atomic  8Beam
Calibration Techniques for Mass Spectrometers
154-90-51 W79-70369
Instrument Development for Neutral Gas Composiion
and Density Measurements in  Planetary Atmospheres

154-90-52 W79-70370
Devek of M T tor Gas and

Qoud Particle Composition m High Pressure Atmospheres

154-90-53 W79 70371

Vi m Pump Devek for Noble Gas

and Hydrogen Pumping on Atmosp Entry Probes on

Quter Planet Missions

154 90-54 W78-70372
Adn d Techniq for the M of lon

Composition and Dnft

154-80-55 W78 70373
X-ray A El Anatyses of Comets

154-90-57 W79-70374
Particies snd Partcie/Fieid Interactions

170-36-55 W79-70379

) Particle and Particle/Phaton interacthons

M P N

170-36-56 W79 70383
Particte Accel Facilty and Op

of 8 Cahbraton Facity for Magnetosphenc and

Solar-terrestnal Expenments

170-36 57 W78-70385
Development of Solar Spaceisd Expenment and

Hardware

170-38 51 W79-70387
Ground Based Qbsarvations of the Sun

170-38-52 W78-70390
E Dy - Lab y and Th

Solar Physics

170-38-53 W79-70392
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Firemen - Fire Modeling and Scating Methods

§10-56-05 w78-70118
Py of for Ek Appi
506-15-25 W78-70170
Space Vehicle Dynamics Methodology
506-17-35 W79-70182
D Array Devok
606-18-15 W79-70188

Ongin of Plasmss in the Earth Newghborhood (OPEN) M D of
170-78-60 W79 70394 Sy fength C
Soler Cycle and Dy (SCADM) 506 18 35 W79 70182
Study for A Solsr Sateflite Mission Highty R Sensor T Pradictable Long- Life
170 78-61 W79 70396 LSt Microcircurts
UV and Optical Astronomry 506 18-45 W78 70194
188-41-51 W73 70397 o Prectsion Pomnting and Control Technology (PPACT)
interactive Astronomecs! Image Analysis evelopment
188-41-53 W79.70400 506 19-15 fort W79'10195
and Radio A Y -
188-41-55 W79 70405 506 19 25, A w79 70198
Particle Astrophysics and Shuttle Expenment Defintion 506 19 35 W79 70202
188 48 56 W79 70408 Adaptive Data Handling  Digrtal Data System
Gamma Ray Astronomy 506 20-15 W79 70204
188-48-57 W79 70411 On Board Data P g \p: Radar
X ray Astronomy {SAR) image Processor
188-46-58 W78 70414 506 20-25 W78 70207
High Energy Astrophysicsl Cosmology High Speed Dats Transfer X/S Band Components
188-46-62 W79 70416 506-20-45 wW79-70211
A d D G Signal High Capacity Data Storsge and Display Fiber Optics
and Data Processing Electronics Sohd State Detectors Data Links
188-78-51 W79 70418 508-20-55 W79 70213
Gamma Ray Observatory {(GRO) Llong Ufe A P h Sy for Planetary
188-78-60 W78-70420 Spacecraft
Ground Based Infrared Astronomy 506-21 25 W79-70219
196-41-50 W79-70439 Planetary P 1 and Adh d C D!
Radio and Radar Planetary Studies 506-21-45 W79 70220
196-41-51 W79-70440 MPD Thruster System Technology
tmaging Studies of Comets 506 22 35 W78 70226
196-41-52 W78-70441 Ptanetary Soisr Array Research & Technology
A d A and L Y 506-23 15 W79-70228
Astrophysics Advanced Nickel Cadmium end Probe Battenes
196-41 54 W79-70442 506 23-25 w79-70231
Upper - F M T h Energy Conversion
198-10-01 W79 704586 Technology
Upper h ! Y 506 23 35 w79 70233
Measurements Planetary Power Systems R & T
198-20-01 W79-70466 506 23 55 W79-70237
Upper A R h T Studies Applied N A Cryogeni:
198 30-01 W79-70472 Technology for Spacefight
Uppor h 3D Modeliing 506 25 25 W79-70240
198 30-02 W79-70474 Ady d A Neods Y
Upper A here R: (UARS) Defi 790 40-15 W79 70258
Phase Study NASA End-to End Data Systems Modular Data
198 30-04 W798-70477 Systems
Software snd Distnbuted Ca g T gy for 520-73-05 W79 70266
Fhight Dynsmics Problems - tong Lte Space Prop S
310-10-23 w79 70501 Technology
0 Sy for Fhght Dr m the 525 71-05 W79 70269
1980s Development of s Shutte FLght Expenment Drop
310 10-25 W79-70502 Dynamics Module
Atttude-Ortet Anatys:s 750-03-01 W79 70274
31010 26 W79 70503 Propulsion  Contammnation  Effects  Module-PCEM
P Time and Frec S Spacefight Expenment
310 10-42 W79-70504 75003 12 W79 70279
A Laser Ranging Sy 5 Spacelab Il Superfluxd Helum E:
310 10-43 W79-70505 750-03-13 W79 70280
Network Timing and Synchronuzation Technology Space Cahibration of Solar Cells
310 20-27 W79-70509 750-03-20 W79 70283
A S: D Shuttle On-Board SAR  Processing Expenment
310-20-31 W79 70510 Definimon
S gy D 750-03 31 W79 70289
310 20-33 W78 70511 v Analy
GSTDN System Optimuzstion 778 14-08 W78 70301
310-20-47 W79 70512 A Vehicle Structures
E of Op S C g S 778 33-05 W79 70303
310 40-26 W79 70520 Surling Laboratory Research Engine
Automatic Deta Handling 778-35-05 W79 70304
310-40-36 W79 70521 Coal Utilzation Systems
Natural Human to Machme interface 778-42-05 W78 70305
310-40-37 W79 70522 Energy R&T Pannmg
Image Processing Facikty Performance Evalustion 778-90-05 W79-70308
Methods Space hestons COR/WARC Support
310-40-39 Ope W79 70523 643 IO-OAIW / W79-70309
Poccnet  Payload rstions  Control  Center Systems Network Analyses
ruonal System of the 19803 Jos24  850-20-18 w79 70321
3""\98‘-1 of S f Timing S m:“ 03.“ Large Mutuple Beam Antenna Design Studies
P 650-60-17 W79 70328
rocessing
310-40-42 W78-70525 JPL Plane
Mucrowave Imeage Data Processing Technigues and 151-01-70 W79 70330
System Devsiopment La Swmulstion
310-40-43 W79 70526 153-08-70 W79-70342
JPL P1 b
J 153-09-70 W78 70348
C
153-09-70 W79 70349
Jot Propulsion Lab.. Calif inst. of Tach., Passdens Theoratical Stuches - Ptanetary Atmospheres
Basic Notse Resesrch 154-50-70 W79-70359
605-03-15 W79-70019 lonzston end Rste Processes i Planetary
Gas Turbine Engmne Pollution Vi . A
505-03-25 W79-70022 154-75-70 W78-70366
Clear Aur Turbulence Studies with Passive M Devek
Radiometers .
505-08-15 W79-70064 ‘5;:?.-70 Instr w78-70376
Aviastion Safety Technology - Applied Fid Mechamcs | COmSTY Instrumentation W79.70377
505-08-25 W79-70070

Magnetosphenc Phiysics  Particles and Partcle/Fuld
intersctions

170-38-55 W79-70381
Solsr  Probe A - A T

170-78-60 W79-70395
UV and Optical Astronomy

188-41 51 W79-70398

|
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Lewis Research Center, Cleveland, Ohio

Relstvity Cunicsl Medical Crews Support taminar Flow Control Technology
188-41 54 W79-70401 199 27-00 W79 70481 514 55.03 W79 70141

Radio Astronomy Ecology/ Emnronments Effects Advanced Transport Asrcraft Technok
188-41 55 W79-70406 199-43-01 . - W79 70493 516 50-23 P w18 70148

Gamma-Ray Astronomy fects and f Energy Efficient Tr rt
188-46 57 w79.70413 199 45-01 W7970438 516’53 03 i w79 70147

Gravitatons! Expenments i Space Fu:ﬂc:':n:n‘;r:;:c:ngmcermg Reguirements for Data SCR-Matenals and Structures
188-78 60 W78 70421 199 53-00 W79 70497 517 63 13 w79 701562

Ground-8ased Opticsl Astronomy SCR - Aerody Perf T gy
196-41 71 W79.70445 L 517 53-43 W79 70154

Ground-8ased Infrared Astronomy SCR P System/ Aurtr
196 41-72 W79 70446 Langhey Resserch Conter Hempton Va. 517 53 63 W79 70156

Rsdo and Radsr Planetary Studies S al C and A Highly M g Aurcraft Technolog
196-41 73 W79 70447 506 01 33 W78 70006 723 01 03 W79 70159

Ground Based Large Infrared Telescope Support Advanced Awcraft Structures v C T
196.41 75 W79 70448 505 02-13 W79 70007 . o

Comets and Asteroids Loads A y end S { Dy 73: ?l 3 of A C n Af Vf:'7A9 .
196-41 76 W79 70449 505 02-23 W7970003  332%01 23 TS 70183

Earth Based Lunar Observations A 1 S | Design M A €l and M Se
196-41-78 W79 70450 505 02-33 W79 70011 50618 23 "o N9 70169

S R h Field M Program Rehability and Durability
198 10-06 W79.70461 505 02-43 WI9T70013  gog'iay CYalS Growth and Perecton e

Calibration Spectrs High Temperature Aeronautical Structures Materials for Advanced Space S -
198-20-03 W79-70468 505 02-53 w79 70014 y (of Advand ce Systems

Th | Studres/ R h Propulsion Noise Research 506 18 23 W79-70175
198-30-03 W79-70476 505 03 13 W79 70018 TPS Moatenals for Space Transportation Systems

A i . " 506 16-43 W78-70178

T P Ti gy D« Basic Combustion and Pollution Research Advanced 5
199 51-04 W79.70485 505 03 23 WI9.70021 goprg iy SPece Stiuctures

Y Tetoop b Do P System Integ w78 70179
199-51-04 W79.70496  505-04-13 WI9.70024  gouras? auructurel Design Methods W79.70180

Rado  Metic  Analysis Demonstration  and Hype Propul R Space Vehicle Dynamics °
Instrumentation Devsiopment 505-05-43 W79-70035 506-17-33 W79-70181
310-10 60 W79-70506 Computational Aerodynamics High T Space S

VLBI Development and Analysis 505 06 13 W79-70039 506 g17-43 " i W79.70185
310-10 61 W79 70507 Turbulent Drag and Norse Reduction Ultrasensitive Detectors IR Sensors -
a‘go?g-esn;y and Timing Research 505 06 23 W79-70041 506-18 13 w79 70187

- W79-70508 Airfoil Analysis and Desy

X-Band Uplnk Dovelopment 505 06-33 gn W79-70043 High Resolution Lasers Electro Optical  Sensor
310-20 64 W79-70513 T Test Tech and v W79 70189

A a Sy o] " 505-06/43 W79-70045 Muitst M B, ™ Rad
310-20 65 W79-70514 Wing/Body Aerodynamics 506-18 33 W79 70191
31:‘;;::;“”“ Development w79 70515 505-06 53 Fight Oy W79 70048 Precison  Pomtng end  Conteot Advanced

Multimegabit Telemetry Development 505-06 63 W79-70051 19.13 i
310 20 67 - W79-70516 Digital Operations  Generic B Novaaton  Landmark Trackers 10 10198

Staton and Network Monitor and Contro! Technology 505-07-13 W78 70054 506 19 23 "9 W78-70197
Development Cockpit Avionics  Genenc Ad Data Mand) okt Support System Tool
310 30-68 W78.70617  505-07 23 W79-70057  4ng Technology ° prort Sy *
s F;F:I’:yss;cms Technology Integrated Control Genenc 506-20-13 W79 70203

1 - W79-70518 505-07 33 W78-70059

Network Signal Processing Concepts ogy R . , rg;:::ld Data Processing Muttispectral  Data
310-30-70 W79-70619 506-08 13 W79-70062

Network Control and Data P g D T ogy 50;'2: 23& te D Technok W7A9-70206
310-40-72 W79.70527 50508 23 W79.70069 o ste  Device  Technology dvanced

< co ponents

Network Productrvity Research Avcraft Landing Sy Imp 506-20-33 W78-70209
310-40 73 W79 70528 505-08 33 W78-70075 Photon-Matter Interactions

s0n ann Response to Noise W79-7007 506 25 33 W79 70245
Lyndon B Johnson Space Cemter Howston Tex. Aucraft internor Nowse Reduction ’ ¢ Tunable Molecular Lasers

Arceaft Fire Safety and Testing 505.09 23 o W79.70077 §06-25-43 W79-70248
505-08-27 W79-70071 Firaht Management ; Space Vehicle Aeroth and Config

Integrated /€ Control Sy Swdy  goc0033 o W19 70079 gechnology
791-40 47 W78 70113 A of Fl Simul T 506 26-13 W79 70250

Fire Systems and Full Scale Test (FIREMEN) 505-09-43 ot “'W79 70081 Planetary Mission Support
510 56-07 w79 70118 Generai Aviation - Single Pilot IFR System: 508 26-23 w79 70252

Refining of Nontarrestnal Matenals 50509 §3 g YN8 70082 Space Shuttle Development Support
506 18-27 W78-70176 G 506 26 33 W79 70254

A < h P | Taohrnl eneral Aviation Awcraft Aerodynamics and Flight Technology Req of a Globa! Inf Service
506-21 17 W79-70218 &g‘_‘;":;a w79 70084 SYStem

Orbrtal Energy Storage and Power System ok " R and A 790 40 13 W79 70257
606-23 27 W79-70232 T g Req of integrated

Plasma and E ] 50_5“ 1?‘23 W79 70088 Earth to-Geosynchronous Space Transportation Svgstams
Exp for A to Large Space Power " and Long-Haul Crusse Aircraft Aerodynamics and 790 40-33 W79 70262
Systems ;’695_" ?V;';""“ W79-70091 Casts-Composites for Advanced Space Transportation
506 23-47 W79 70235 Combat Vehicle and Missile Aerodynamics am; Flight Systems

Adsorption Pumping Cryogenic Refrigeration Dynamics 'g 524 71 03 W79 70267
506 25 27 W79 70242 505-11.23 W79.70094 Large Space Systems Technology

Space Applications of Non Terrestnal Resources a Awcratt A and Flight D 524 72-03 W79 70268
790-40-37 W79 70264 50511 33 ¥ mw79-7009& Long Duration Exposure Faciity Project

OEX {Orbxter Expenments) Project Support T and Ind A nd Testin 750-02-01 W79 70273
750-04-01 W7970290 o0 O 79 70099 Laser S for S b

ACIP (A Y Coefficient | [ ge) Apotied Mathematcs 750-03-03 W79 70276
Expenment 508-15-33 W79-70104 Feature ldentification and Locaton Expenment (FILE}
750-04-03 W79 70292 Long-Haul Ar Transportation Syst nd Conc 78003 14 W79 70281

Planetary Surface Processes Smdnesa SpOrtatio em 3 ept Semiconductor Matenals Growth In  Low G
151-01-20 W79-70329 791-40-13 W79-70107 Emnronment

Romate Sensing of Planetary Surfaces Future Military Aviation System Studh ’ 750-03-30 W79 70288
196-41 40 w79 70838 g0 e AR e ' W79-70100 Shurtle Entry Air Data System (SEADS)

Verticsl Profiles of Ozone and Total Chionine in the Upper " . - 750-04-02 W79 70291
Stratosphere 9 and Shuttle Infrared Loeside T S g {SILTS)
198;10-02 W79 70457 791-40-43 W79 70112 750-04-04 W78 70293

Medical Selection Critena General Aviation System Studies High R frared M of A
199-03-00 W79 70480 791-40-53 wW79-70114 Trace Gases

Space Motion Seckness Advanced Turboprop-inteno: Noise 198 20-03 W79 70469
199-05-00 W79 70481 511-57-03 W79 70128 ™ | Data and M

Blood Alterstions G t Ad A Anaslysis Studies
199-09-00 W79-70483 512 52-03 W79-70132 188 30-02 W79-70475

The Monrtonng snd Maintenance of Crew Haaith tawis Resserch Comter Clovelnnd
199-16-00 WIBTOEE  gygae y s Tech Studes W79.70134 A P Mstenals Hot Section

Defi of Py gical Design R: Termina! Con od Vohicle P 505-01-12 W79 70001
199 18-00 W79 70487 erminal Configured Vehicle Program Faugue Lifs Predxction Mathods and Fracture Control

s B ) n 513-52-13 W79-70135  g505.91.22 W79 70003
199 5-00 b W79-70489 Rotary Wing VTOL Operating Sy Exp C P 4 C

Clinical Uses of Space and Clinscal Apphication of Space 513-54-13 w79-70137 505-01-32 W79 70005
Technology Wake Vortex Allevistion Anatys:s Noise Reduction Technology
199-25-00 W78-70480 514.52-03 W79-70139 505 03-12 W79 70017
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Marshall Space Flight Center, Huntsville, Ala

Prop Pollution Red: R Spacelab 0-G Combustion Facdsty
505-03-22 W79 70020 750-03 25 ‘W79-702B4
inlet and Nozzie Resesrch Flight Test of an lon Auxiary Propulsion System
505-04 12 W79-70023 {(1aPS)
fan Compr and Turtine R 750-06-01 W79 70297
505-04 22 W79 70025 Smukl Dispersed Solsr System Applications
Comb and  Aug s Technolog 776 91-02 W79-70298
505-04 32mmfa Resasrch W79-700286 Ps y Powsr R and T
Power T r pdd
505-04-42 W79.70027 77:“:“”25 " W78 70300
Fuels Ressarch 778 1'3"%2"9"" schnology
505-04 52 W79-70028 -16- W79-70302
P t R Combustion Technology
505-04 62 w79-70029 778 81-02 W79-70306
Low Speed Propelier Technology Matensts Technology
505-04 72 W78 70030 778 83-02 W79-70307
Proputsion Controls Research
505-05 12 W79 70031 Technical Consultatson snd Support Studses
Engine Dy & Distortion R 643 10-01 W79-70310
505-05 22 . W79 70033 Global Disaster Commumucatrons
V/STOL P A h Technology €50-10-20 W75-70316
505-05-32 . W79-70034 30/20 GHz Wideband System Project Dafinmtion
505.05.52 Srtem W79-70035 650 20-16 W73 70317
Ak General A P ) R, M Systemns Network Analyss
505-05 62 w79.70037 650 20-18 W79-70319
Aircraft Propulsion System Safety Technology Wideband 30/20 GHz Systems Technoiogy
505-08 22 W19-70068 6506018 w79 70327
N y Nozzle A Y Global Atmosphenc Sampling Program {GASP)
505 11 22 W78 70093 198 10-06 W79-70462
o and ind: A and Testing Cataract S Too! Dy Support for Kresge
505-11 42 W79 70098 Eye Instrtute
P 1 for Small Transports 189-00-00 W79 70478
791-40-12 W79 70106
M for Adv d Turtxne Eng {MATE)
510-53-02 W78-70115 M
Aercelasticity of Turtwne Engines
510-55-02 W79 70116
Quiet Clesn General Aviation Turbofsn (QCGAT) Marshell Space Flight Conter Hunteville, Ala
511-53 02 w79 70120 K ge of A h Py
Engine C: Imp! T Iy 505-08 19 W79 70066
511-54 G2 W79 70121 A T Apphed Leser T g
S Cruise £ Red 506 08-29 W79-70073
§11-55 02 W79-70122 Space Vehicle Acoustics and Dynamics
Vanable Cycle Engine Componants 506-17 39 W79 70184
51:;”8’02‘ Turb . N W79-70123 On-Board Navigation  Laser Gyro System
el 506 19 29 W79 70200
5 1..57'02 < ¥ W79-70125 . High Capacity Dats Storsge and Display  Archival Data
ke . Storage Technology
5108802 ication Fusts A ) W79 70214
511-59.02 W79-70129 High Density Circurt Technology - Computer Axled
QPLT Expenments Design and Testing
516-58-02 wr9-70150 506 20-69 W79-70216
Propuision  System/Antrame  Integraton Tech Plume Characterzanon and Laser Heated Proputsion
517-53 62 W78-70155 506-21-49 W79-70221
Energy Efficient Engine Technology Multi-KW Low Cost Earth Ortxtal Systems
716-01-02 W79-70158 506 23-59 W78 70238
Quiet Clesn Short-Hau! Expenments! Engine A <, o {
738-01-02 . N ! WZS~70|63 508 25-29 e W79 70243
Quiet P Lt QSRA P Non Terrestnal P g and M o of Large
Support Space Systems
769-02-02 w78-70167 790-40-39 W79 70265
Physics and Chemustry of Solds
506-16 12 W79-70173 Definition of Physics and Chemustry Expenments (PACE)
A [ g and Lubricatwon ?52?3‘;?59 W79.70272
4 O of an Ind: C .
506-18-22 wW79-70174
Amplifier Tachnology Monitor (IECM)
50’3‘.';’:.‘:;" el o W78-70210 750-03-02 W79 70275
A Ch P T " Shuttle Operstions! Fhght Test of the Solar Electric
506-21-12 W78-70217 Propuision Solar Arrsy
Auxihary ™ Systam T 750-03-04 W79-70277
506-22-12 W78-70222 Geoph Flud Flow Exp
1on Thrust Subsystem Technology for Solar Electrc 760-03-28 W78-70285
Proputsion (SEP) T i Expenments n Zero Gravity
§06-22-22 w79-70224  750-03 27 W78 70286
ton Thruster Research and lon Beam Appications tn Orbit Calibration of MESA Low-G Accelerometer
506 22-32 W79-70225 750-03 29 W79 70287
Solar Cell Technology Shuttle Technology Paylosds Program Support
506-23-12 W79-70227 750-05-01 W79 70296
EK t Energy C and Storag Small Dispersed Solar System Applicstions
506 23-22 wi-70230 7768109 W79-70299
Spececraft Cha and High Voitage-Plasma Effects Network Analyss | y P
m_zg,.r;" N9 o W79-70234 650-20-18 W79 70320
Power Management and Low Cost Power ems Particle and Particle Field Interactions
506-23-52 o msmzss 170-36 55 W79-70382
sctnc Propulsion for Auxihary Control of Large Space tnstrument Development Quartz Crystal Pyrhellometer
Svft'ams i o 170-38-51 W79-70389
790-40-12 W78-70256 wg\":':‘wn' Astronomy W79.70399
o;::“ Thrust Chemxcat Propulsion Systems for Earth Relatvity and ol
ing Missions Mechancs
790-40-22 wis.70259  188-41-54 W79-70402
Advanced M G Sy b M 1:8.2;’;8‘“’”“'“’

P r Systems - N W79-70409
790-40-32 W79-70261 188-48.51 W79 70417
Shuttle Payload Defintion Spsce Fhight Technology Low Gravity S Mt Hehum Adv d T g

Expenments Devel

750-01-22 W78-70270 188-78-51 W79-70419
Definthon of Physics and Chemustry Expenments i Space Ach M Study - Adh X-

(Comb and Flud Mechanics) Faciity

750-01-52 W78-70271 188-78-60 W79-70422
Cryogenc Fuxd Management Cometary Observation snd Theory

750-03-18 wW78-70282 196-41-30 W79-70437
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Concepts

$08 18-30 W78 70201
Hhgh Density Circun Technology Electromc Devices

506-20-60 W79 70215
Planetary Geologic Studres

151-01-80 W78-70331
Instrument Development

151-02-80 W78 70333
Dsta Anstys:s - Planetary Cartography

151-04-80 W79-70334
Ongin and Composition of Meteortes

152 03-80 W79-70336
Cosmochermstry

153 01-80 W79-70337
Expertmental Studies

153-02 80 W79-70338
Planetary Intenors

153 03-81 W79 70339
Planetary Magnetism

163-04-81 W78 70340
Planetery Dynamscs

153-05-80 W79 70341
Panetsry Synthesis

153-06 80 W79-70343
Remote Sensing

153 07-80 W79-70346
Impact Craterng Studies

153 08-80 W79 70347
instrument Defintion

153 09-80 W79 70350
General Operations

153 10-80 W78 70351
Composition and Structure of Planetary Atmospheres

154-10-10 W79 70352
Dynamucs of Planetary Atmospheres

154 20-10 W79 70354
Qouds Paruculetes and lces

154 30-10 W79-70356

Radiatrve Transter in Planetary Atmaspheres

154-40-10 W79-70357
Atormic and Molecular Properties

154 50-10 W79 70358
Aeronomy Theory and Analysis

154-60-10 w79 70360
Expenmental Studies in A Y rgy D

154 70-10 W79 70361
Expe ) Studies n A Y

154 75-10 W79-70362

A pl and Solar PA A

154 80-10 W79 70367
A D

154-90-10 W79 70368

Space Plasma Physics - Particles and Partcle/Field
Interactions
170-36 55 W78-70380
Space Plasma Physics - Particles and Particle/Photon
tnteractions

170-368-56 W79 70384
Radwo Science - Space Plasma Physics

170-36-57 W79-70386
Devel of Exp and } for Solar

Physics Research

170-38 51 W79-70388
Ground-Based Observations

170-38-52 W79-70391
Laboratory and Theoreticai Solar Physics

170-38-53 W79-70393
Retativity

188-41 54 W79-70403
Infrared Astronomy

188-41-55 W78 70407
Particie Astrophy.xcs

188-48 56 B W79-70410
Gamma Ray Astronomy

188-48-57 W79 70412
X-Ray Astronomy

168-48-59 W79-70415
Chemical Evolution

192-55-81 W79-70425
Orgamc Geochemistry

192-55-62 W79-70428
Planetary Sod Microbeology

192-55-63 W78-70427
Brological Ad to €

182-55-64 W79-70428
Bioinstrumentation

192-55-85 W78-70429
Planetary & - G

192-55-88 W76-70430
Ongsn snd Evolution of Ufe

192-55-67 W79-70432
Support Actrvives

192-55-68 W79-70434
Planetary Protection

193-58-70 W78-70436

Ground-Based Opticsl Planetary Astronomy

196-41-80 W79-70451
Ground-Bssed Rado and Radar Planetary Astronomy
198-41-82 W78-70452
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La y Supp g Studies (A )
196 41-84 W79 70453
| Th | Planetary A Y
196 41-85 W79 70454
Upper il R Field M,
198 10-00 W79-70455
Upper spl R L y Studies
198 20-00 W79 70464
Upper p R Th Studies
198 30-00 W78 70470
Space Biology
199 41-00 W79-70492
Nationsl Space Technology Lebs. Bey Seint Lovie, Miss.
[ A Sy Studies
643 10-02 W79 70312
Data G System D
650 10-13 W78 70314
W
' Wallops Station Wallops isiand, Ve
! Digsta! Operations
505-07 18 W79 70055
Knowledge of the 5o A M
Technigues
505-08-18 W79-70065
Avianon Safety Technology - Wind Shear Technology
505 08-28 W78 70072
General Aviation Air Traffic Flow Dynamics
505 10-18 W79 70086

Airborne Expenment Platforms
791 40 38 W78 70111

Wallops Station, Watlops Island, Va
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@ RTOP NUMBER INDEX

FISCAL YEAR 1979
RTOP Summary

Typical RTOP Number 170-38-63 . w79-70392 | 198 11-00 - W79 70484
W79-70393 15- 7
Index Listing 170-78-60 W79-70394 ::g :33 ﬂ: ,mz
W79 70395
170-78-61 wig.70396 | 199 19-00 W75 70487
RTOP ACCESSION 188-41-51 mg';m? 199-21-00 w79 70488
NUMBER NUMBER oo yoaeel 1932300 W79-704839
188-41-53 w79-70400 | 1992500 W79 70490
188 41.54 W79-70401 199 27 00 W79 70491
199-41-00 W79 70492
i . ] Tzl 19943 W79 70493
506 22 16 W79 70223 188-41-55 . W79.70404 | 199-45-01 W79 70494
W79 70405 | 199 51-04 W79 70495
W79-70406 W79 70496
188-46 56 wrovoioa | 199 53-00 w79 70497
This section may be used to idenufy the W73-70409 :g‘-; ?,;gg V\x_]’g Zlg:gg
RTOP accesston number of reports covered| oo .c s mg;’z:? 199-91-00 W79 70500
in this journal Thus this section of this index W79 70412 g:g':g ig mg ;g:g;
! may be used to locate the bibliographic cita | a0 46 50 el 0102 W79 70503
. tions and techmcal summarnes in the Sum- w79-70415 | 310-10 42 W79 70504
188-46.62 w79.70416 | 310-10-43 W79 70505
| mary Section The RTOP numbers are listed] [0y w79.70417] 3101060 W79 70508
in ascending number order 188-78 51 wr9-70418 | 3101061 W79 70507
W79.70419 | 310-1062 W79-70508
i 151-01 20 w79.70329 | 188-78-60 W79-70420 g :g go 27 W79-70509
W79-70421 -20 31 W79-70510
‘ 151 01-70 W79 70330 w79 70422 | 310-2033 W78-70511
161 01-80 W79 70331 | 192.55.45 w79 70423 | 310-2047 w79-70512
151 02-60 w79 70332 | 192 55.61 w7g.-70424 | 210-20 64 W79-70513
151 02.80 W79 70333 w79 70425 | 3102065 W78-70514
151 04-80 w79.70334 | 1925562 w79 70426 | 310-20-66 wrer0o1s
152 03.60 W75.70325 | 192-55-63 w79 70427 | 310-20-67 W79-70516
192.55.64 w79 70428 | 310-30-68 W79-70517
152 03 80 W7970336 | y97.65.65 W79 70425 | 310-30-69 w79 70518
153 01-80 w79 70337 | 192.55.68 w79 70430 | 310-30 70 W79-70519
153 02-80 W79 70338 W79 70431 | 310-40268 W19-70520
153 03-81 W7o 70339 | 192 5567 W79 70432 | 310-40-36 W79-70521
153 04-81 W79-70340 w79 70433 | 3104037 W79-70522
153 05.80 wrs 193d1 | 192-55.68 W75 70434 | 31040 38 W79-70523
153.06-70 W79 70342 | 192-55-69 w79 70435 | 310-40-40 W79-70524
153.06.80 w7e 70943 | 183-88.70 W75 7oa36 | 310-40-42 W79-70525
153-07-60 W79 70344 | 196-41-30 w79 70437 | 310-40-43 W79-70526
W7o 70945 | 1964140 W79.70438 | 310-40-72 W78-70527
153-07-80 W79 70346 | 186-41-50 w79 70439 | 310-40-73 W78-70528
153-08-80 w79 70347 | 196-41.51 W79-70440 | 505-01-12 W79-70001
153-09-70 W79 70348 | 196-41.52 w79.70441 | 505-01 2 W79-70002
W19.70349 | 196.41.54 W79 70842 | 505-01 22 W78-70003
153-09-80 w79 70350 | 186-41.67 w79 70443 | 505-01-31 W79-70004
163 10-80 W79 70351 | 196-41.68 w79 70444 | 505-01-32 W78-70005
154-10-10 W79.-70352 | 196-43-71 W79 70445 | 505-01-33 W79-70006
154-10-60 w79 70353 | 196-41.72 w79 70446 | 505-02-13 W79-70007
164-20-10 W79 70354 | 196-41-73 w79 70447 | 505-02-21 W75-70008
154-20-50 W79 70355 | 196-41-75 w79 70448 | 505-02-23 W79-70009
154-30-10 W79.70356 | 196-41-78 W79.70449 | 505-02-24 W79 70010
154-40-10 w79.70357 | 196-41-78 w79-70450 | 505-02-33 W79 70011
154.50-10 W79-70358 | 196-41-80 w79-70451 | 505-02-41 W78 70012
154-50.70 w79-70359 | 196.41.82 w79-70452 | 505-02-43 W79 70013
154-60-10 W79 70360 | 196-41-84 w79 70453 | 505-02-53 W18-70014
154-70-10 W79 70361 196-41-85 W79 70454 505-02-54 wW78-70015
154.75 10 w79.70362 | 188-10-00 wr79.70455 | 505-03-11 w78 70016
154.75.50 W79.70363 | 188-10-01 w79 70456 | 505-03-12 - Wrg-70017
154 75 51 w79.70364 | 198-10-02 . w79.70457 | 505-03-13 w79-0018
154 75.61 w79.70365 | 198-10-04 w79.70458 | 505-03-15 W79-20019
154 75.70 w79.70366 | 198 10-05 w79.70455 | 505-03-22 w79 70020
154.80-10 .. w79.70367 | 188-10-08 w79.70460 | 505-03-23 w79 70021
1589010 . .. W79.70068 W79.70461 | 505-03-25 W79 70022
154 9051 W79.70369 W79.70482 | S505-04-12 W79 70023
154 90-52 w79.70370 | 188-10-10 w79.70463 | 505-04-13 w79-70024
154 90-53 w79.70371 | 198-20-00 w7g.70464 | 503-04-22 w78-70025
154 90-54 w79 70372 | 198-20-01 w79.70465 | 505-04-32 W79-70026
154 90-55 - W79-70373 w79 70486 | 505-04-42 - w79 70027
1549057 - w79.70374 | 1982003 w79.70467 | 505-04-52 - W79-70028
505-04-62 . . W79 70029
154 90-60 - W79-70375 W79-70468
154 90-70 W79-70376 W79-70469 | 505-04-72 - W78-70030
154 90.71 w79.70377 | 1983000 . w79 70470 | 505-05-12 w79 70031
170-36-55 w79-70378 | 198-30-01 w79-70471 | 505-05-14 - W79-70032
W79 70379 wr79-70472 | 505-05-22 - W78-70033
w79-70380 | 198-30-02 - w79-70473 | 505-05-32 - - W79-70034
w79-70381 w79-70474 | 505-05-43 W79-70035
w79 70382 w79 70475 | 505-05-52 W79 70036
170-36 56 . w79.70383 | 1988-30-03 - . wrs.70476 | 505-05-62 - W79-70037
W79.70384 | 198-30-04 w79.70477 | 505-06-11 W79';’°°35
170.36 57 w79-70385 | 198.0000 .. R - wrs-70478 | 39599 33 e
wrs-10386 | 1ss-0100 . - - W19-70479 | 50508 23 - " w15.70041
170-38-51 - w79-70387 | q95.03.00 . w75.70480 | Eoncn 22 - R vl
W79-70388 - - - - - .- -
wioyo3ne | 1990500 . w79-70481 | 505-06 33 - . W79 70043
170-38-52 W79 70390 189 07-00 . W79-70482 505-06-41 . W78-70044
W79-70391 199-09-00 .. . W79-70483 505-06-43 ... - - W79-70045
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W79.70046
w79 70047
W79.70048
W79-70049
W79.70050
W79.70051
W79.70052
W79-70053
W79-70054
W79-70055
W79 70056
W79-70057
W79-70058
W79 70059
W79 70060
W79-70061
W79-70062
W79-70063
W79-70064
W79-70065
W79-70066
W79-70067
W79-70068
W79-70069
W79.70070
W79.70071
W79.70072
W79-70073
w79 70074
W79-70075
W79-70076
W79-70077
w79 70078
W79-70079
W79.70080
W79-70081
W79-70082
W79-70083
W79-70084
W79.70085
W79.70086
W79.70087
W79 70088
W79-70089
W79 70080
W79-7009 1
W79.70092
W79-70093
W79.70094
W79-70095
W78-70096
W79-70097
W79-70098
W79-70099
W79.70100
W79 70101
W79.70102
W79.70103
W79.70104
W79.70168
W79-70169
W78 70170
W79 70171
W79-70172
W79.70173
W79-70174
W79-70175
W79-70176
W79.70177
W79.70178
W79.70179
W79-70180
W79.70181
W79-70182
W79.70183
W79.70184
W79.70185
W79.70186
wW79-70187
W79-70188
W79-70189
W79-70180
W79.70191
W79.70192
w79-70193
W79.70194
W79.70195
W79-70196
W79-70197
W79-70198
W79-70199
W79-70200
W79-70201
W79.70202
W79-70203
W79-70204
W79.70205
W79-70206
W79-70207
W79.70208
W78.70209
W79-70210
wW79-70211
W79-70212
W79.70213

506-20-59
508-20-60
508-20-69
508-21 12
508-21 17
506-21 25
506-21-45
506-21-49
506-22-12
506-22 16
506-22-22
506-22-32
606-22-35
506-23 12
506-23 15
506-23 16
506-23-22
506-23 25
506-23 27
506-23 35
506-23-42
606-23-47
508-23 52
508-23-55
506-23 59
506-26 21
506-25-25
506-25-26
508-25-27
506-25-29
506-25-31
506-25-33
506-25 36
506-25-41
508-25-43
506-26-11
6506-26 13
506-26 21
506-28 23
506-26 31
506-26 33
510-53 02
510-55-02
510-56-01
510-56-05
510-66-07
5$11-53-02
511-54-02
511-56-02
511-56-02
511-57-01
611-57-02
511-57-03
511-57-04
511-58-02
511-59-02
512-51-04
$12-52-01
512-52-03
513-50-11
513-50-13
513-52-13
513-54-11
§13-54-13
514-50-01
514-52-03
514-52-04
514-55-03
514-55-04
515-51-11
516-50-01
516-50-23
516-53-01
516-53-03
516-563-04
516-58-01
516-58-02
517-53-11
517-53-13
517-53-14
517-53-43
517-53-62
517-53-63
518-51-01
520-73-06
524-71-03
524-72-03
5§25-71-06
643-10-01

643-10-02

650-10-13
650-10-17
650-10-20
650-20-168
650-20-17
850-20-18

650-20-20
650-60-10
650-60-17

RTOP NUMBER INDEX

[N

[

w79 70214
W79 70215
W79-70216
W79-70217
wW79-70218
w78-70219
wW78-70220
w78-70221
wW78-70222
W75-70223
W79-70224
W79-70225
W79 70226
W78-70227
w79 70228
W79-70229
W79-70230
W79 70231
W79 70232
wW79-70233
W79-70234
w79 70235
W79-70236
w79-70237
W79-70238
W79-70239
W78-70240
W78-70241
W79-70242
W79 70243
W78-70244
W79-70245
W79-70246
W79 70247
W79-70248
W79-70249
W79-70250
W79-70251
W79-70252
W78-70253
W79-702564
w78 70115
W79-70116
W79 70117
W79-70118
W79-70119
W79-70120
W798-70121
w78-70122
wW78-70123
w79 70124
W78 701256
W78-70126
w78-70127
W79 70128
W79-70129
W79-70130
W79-70131
W79-70132
wW79.70133
W79-70134
W79 70135
W79 70136
W79 70137
W79 70138
W79-70139
W79-70140
W79-70141
W79-70142
W79-70143
W79-70144
W79-70145
W79 70146
W79-70147
W79 70148
W78 70149
W79-70150
W79-70151
wW79-70152
W78-70153
W79-70154
W79-70155
W78 70156
W79-70157
W79-70266
W79 70267
W79 70268
W79 70269
W79 70309
W79-70310
W78-70311
W78-70312
w79 70313
W79-70314
w79 70315
W79-70316
W79-70317
W79 70318
W79-70319
w79 70320
W78 70321
W78-70322
W79-70323
W78-70324
W79-70325

750-03 14
750-03 18
750-03 20
750-03 25
750-03 26
750-03 27
750-03 29
750-03 30
750-03-31
750-04-01
750-04-02
750-04-03
750-04-04
750-04-05
750-04-06
750-05-01
750-06-01
769-02-01
769-02 02
776-91-02
776-81 09
778-10-02
778-14-05
778-16-02
778-33-05
778 35-05
778-42-05
778-81 02
778-83 02
778-90-05
790-40-11
790-40-12
790-40-13
790-40-15
790-40-22
790-40-31
790-40-32
790-40-33
790-40-36
790-40-37
790-40-39
791-40-11
791-40-12
791-40-13
791-40-21
791-40-23
791-40-31
791-40-38
791-40-43
791-40-47
791-40-53

w78 70328
W79-70327
w78 70328
W79 70158
w79-70159
w79-70180
wW79-70161

- w78 70162

w79 70163
W79 70164
W79 70185

. W7970270
w79 70271
W79 70272
W78 70273
w79 70274
w79 70275
W79 70276
W79-70277
W79-70278
W79-70279
W79-70280
W79 70281
W79-70282
W79 70283
W78 70284
W79 70285
W79 70286
w79 70287
w79 70288
W79-70289
W79-70290
W79-70291

. W79-70282
W79-70293
W79 70284
W79-70285
W79 70296
W79 70297
W79 70166
W79 70187
W79-70288
W79-70299
W79-70300
W79-70301
W79-70302
W79-70303
W79-70304
W79 70305
W79 70306
W79-70307
W79-70308
W79-70255
W79-70256
W79-70257
W79-70258
W79 70259
W79-70260
W78-70261
W79-70262
W79-70263
W79-70264
W79-70285
W79-70105
W79-70106
W79-70107
W79-70108
W79 70109
W79 70110
W79-70111
W79-70112
wW79-70113
W79-70114
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