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Introduction

This issue ofAerospace Medicine and Biology, A Continuing Bibliography with Ind@¥asA
SP-7011)ists 7 reports, articles, and other documents recently annoimtteiNASA STI Data
base.

In its subject coveragéerospace Medicine and Biologpncentrates on the biological, physiologi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagg
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

Two indexes—subject and author are included.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are located at the back of this issue.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cédn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenpu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. ) For Internet access B-SCAN useany of the
Time y 1 exible te following addresses:
F C Omple http://www.sti.nasa.gov

|
FREE : ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aedter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports? /Vew
Although hard copy distribution has been discontinued, Fedl‘l”.e,
you can still receive these vital announcements through sup 2
your E-SCANsubscription. Justubscribe SCAN-AEROMED Sc‘ll\’ SCripe

in the message area of your e-mallistserve@sti.nasa.gav 41:’1?0 MED



Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1

52  Aerospace Medicine 2

Includesphysiological factors; biological fefcts of radiation; and fefcts ofweightlessness
on man and animals.

53 Behavioral Sciences 3

Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support N.A.

Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.

Includes exobiology; planetary biology; and extraterrestrial life.

Indexes

Two indexes are availableo¥ may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1

Selecting an index above will link you to that comprehensive listing.

Appendix

SelectAppendix for important information about NASA Scientific and Technical Information
(STI) Office products and services, including registration with the NASA Center for AeroSpace
Information(CASI) for access to the NASA CASI TRSehnical Report Server), and availability
and pricing information for cited documents.



Typical Report Citation and Abstract

DOCUMENT ID NUMBER
TITLE

AUTHORS
PUBLICATION DATE

CONTRACTS/GRANTS
REPORT NO.(S)

ABSTRACT

ABSTRACT AUTHOR
SUBJECT TERMS

!

l

!

!

ACCESSION NUMBER
!
19960021053;96N24540 NASA Langley Research Center CORPORATE SOURCE
Hampton,VA USA.
An Extended Compact Tension Specimen for Fatigue
Crack Propagation and Fracture
Piascik, R. S., NASA Langley Research Center, USAAUTHORS' AFFILIATION
Newman, J. C., Jr., NASA Langley Research Center, USA,;
Mar. 1996, pp. 16; In English
Contract(s)/Grant(s): FOP 538-02-10-01
Report No.(s): NASA-TM-110243; NAS 1.15:110243; No
Copyright; Avail: CASI A03, Hardcopy; A01, Microfiche < AVAILABILITY AND
An extended compact tension specimen, EC(Te@® PRICE CODE

developedor fatigue and fracture testing. Documented herein
arestress-intensity factor and compliance expressions for the
EC(T) specimen.
Author
Crack Propagation; Stress Intensity Factors; Fatigue
(Materials)
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51 and energy (HZE) exposure. Estimates of biological risk in
LIFE SCIENCES (GENERAL) spaceequires an understanding of ttedationship of ground-
based biological experiments with intense particle beams to

19960024132 96N26698 NASALangley ResearcBenter the low exposure rates in the space environment. We have

Hampton, VAUSA examined the relation of a (relatively) general cell kinetic
Radiosensitivity Parameters For Lethal Mutagenesis In model to the track structure theory of Katz and determined
Caenorhabditis Elegans repair coefficients from the experiments of Yang et al. as a
CucinottaF. A., NASA Langley ReseardBentey USA; WI- means of predicting biological response to low dose-rate

son, J. W., NASA Langley Research Center, USA; Katz, R., €xposuren the deep-space environment. The model provides
Nebraska Univ., USA; 1994, pp. 3; Repr. from Radiation repair dependent relative biological effectiveness (RBE'’s)

Protection Dosimetry, v. 52, no. 1-4, 1994 pp 25-27; In Which agree well with values found in ion exposure experi-
English mentsand makes predictions which could be tested in future

Contract(s)/Grant(sNAG1-1447 laboratorystudiesThe model seems to provide the necessary

Report No.(s): NASA-CR-201041; NAS 1.26:201041; No requirement of relating laboratory response data to space

Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche exposureconditions with the exception of the gravity environ
For the firsttime track structure theory has been applied menteffects.

to radiobiological efectsin a living oganism. Data for lethal ~ Author

mutagenesig Caenorhabditis elegans, obtained after irradi Biological Effects; Kinetics; Particle Beams; Exposure;

ationwith nine diferent types of ions of Atomic number 1-57 RadiationEffects; Dosage; Rdiction Analysis chniques

and gamma rays have yielded radiosensitivity parameters

(E(sub0), sigma(sub OKappa, m = 68 Gy2.5 x 10(exp -9) 19960025416 96N27454 Columbia Univ., New York, NY

cm (exp 2), 750, 2) comparable with those fodmidthe trans USA

formation of C3HT10 1/2 cells (180 Gy, 1.15 x 10(exp -10) |nt-3 Oncogene in Normal and Neoplastic Brast Develop

cm(exp 2), 750, 2) but remote from those (E(sub 0) andment Annual Report 1 Sep. 1994 - 31 Aug. 1995

sigma(suto) = approx. 2 Gyapprox.5 x 10(exp -7) cm(exp  Kitajewski, Jan, Columbia Uniy USA; Sep. 1995, pp. 21; In

2)) for mammalian cell survival. English

Author Contract(s)/Grant(sSPAMD17-94-3-4410

Radiation Tolerance; Gamma Rays; lon Irradiation; Radi- Report No.(s): AD-A302124; No Copyright; Avail: CASI;
ation Effects; Biological Effects A03, Hardcopy; A01, Microfiche

Mutational activation of the murine int-3 oncogene can

19960024151 96N26712 NASALangley Researc@entey contribute to mammary gland tumorigenesis. Evidence sug-
Hampton, VAUSA gests that int-3 regulates the morphogenesis and functional
Cell Kinetics and Track Structure differentiation of the mouse mammary gland. The proposed
Wilson, John W., NASA Langley Research Center, USA, research investigates the role of int-3 proteins in the normal
Cucinotta, F. A., NASA Langley Research Center, USA; physiologyof breast development attte biochemical prop
Shinn,J. L., NASA Langley Research CentdSA; 1993, pp. erties critical for mt-3 transforming activity. The cDNAs
44; Repr. from Biological Effects and Physics of Solar and encodingof the truncated int-3 oncogene were cloned. A full
Galactic Cosmic Radiation, Part A, (New York, Plenum length cDNA of approximately 7.3 kilobases was subse-
Press)1993 p. 295 - 338; In English quentlycloned and has been sequenced. The deduced amino
Report No.(s): NASA-TM-111541; NAS 1.15:111541; No acid sequence verifies that int-3 is a Notch/lin-12 family
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche member. Structurally, the int-3 protein contains approxi-

A major uncertainty in shield requirements for deep- mately 20 EGF-like repeats, 3 Notch/lin-12 repeats, a trans-
spacemissions is establishirigiological risk for high chaye membranalomain, and an intracellular domain containing six



ankyrinrepeats. Analysis aht-3 mRNA shows expression in  Courseon Health Eects of Low-dose lonizing Radiation, 28
several adult tissues and during mouse embryonic developfeb.- 18 Mar 1994, Dkyo, Japan

ment.Cell lines have been generated that express an epitopeReport No.(s): JAERI-Conf-95-010; CONF-9402159;
taggednt-3 oncoprotein, which was detected bgdtérn blot DE96-708576No Copyright; Arail: CASI; A03, Hardcopy;
and immunofluorescence analysis. Activated int-3 oncopro- AO1, Microfiche

teinswere found primarily in the nucleus and putative nuclear Thisis a record of panel discussion in the IAEA Intefre
localizationsignalshave been identified. Finalipacterially gional Training Course. In current radiation wogkotection
producednt-3 proteins have been purified and used to gener measureare taken on the assumption that any amount of radi

aterabbit polyclonal serum. ation,however small, entails a risk of deleteriougefs. This
DTIC so-called non-threshold assumption of radiation effects, on
Mammary Glands; Biochemistry; Amino Acidspiins the one hand, creates public distrust of radiation use. How-

ever,because the healthfefts oflow-dose ionizing radiation

19960025456 96N27493 Tennessee Univ. Space Inst., are difficult to verify, wide views ranging from the non-
Dept. of Mechanical and Aerospace Engineering., Tulla- thresholdhypothesis to one which sees small amounts of radi
homa. TN USA ation as rather useful and necessary are presented. In this

Protein crystallization studies paneldiscussionhow the health &cts of low-dose ionizing

Lyne, James Evans, Tennessee Univ. Space Inst., USA; Rg-adiation should be considered from the standpoint of radi-
searérReports:1995 NASA/ASEE Summer Faculty Fellow ationprotection was discussed. Panelists included such emi
ship Program; Feb. 1996, . In English; Also announced ~ nentscientists as DSugahara and DOkadawho are deeply

as1996043981; No Copyright:vail: CASI: A02, Hardcopy: interestedn this field and arglaying leading parts in radio
AO4. Microfiche biology research in Japan, aBd Statherdeputy Director of

The Structural Biology laboratory at NASA Marshall NRPB,UK, who, in UNSCEAR and ICR actively partici
SpaceflightCenter uses x-ray crystallographic techniques to Patingin the interNational review of radiatiorfefts andhe
conduct research into the three-dimensional structure of aPreparation of reports on radiation protection recommenda-
wide variety of proteins. A major effort in the laboratory tions. They agreed with each other that although it is reason

involvesan ongoing study of human serum albumin (the-prin able,under the current scientific understanding, to follow the
cipal protein in human plasma) and its interaction with vari- "€commendation of ICRP, research in this area should be

ous endogenous substances and pharmaceutical agentSrongly promoted hereafter, for basing radiation protection
Another focus is on antigenic and functional proteins from ©N firm scientific grounds. Many participants actively asked
severapathogenic aganisms including the humammuno aboutand discussed problems in their own field.

deficiency virus (HIV) and the widespread parasitic genus, DO_E. o i i
Schistosoma. My efforts this summer have been twofold: Iqmzmg Radiation; Education; Health; Conferences; Radi-
first, to identify clinically significant drug interactions invely  ation Dosage

ing albumin binding displacement and to initiate studiethef

three-dimensionadtructureof albumin complexed with these 19960025432 96N27469 Oakwood Coll., Dept. of Chem-
agents, and secondly, to establish collaborative efforts toistry, Biochemistry and Allied HealthHuntsville, AL USA

extendthe labs work on human pathogens. The development, assessment and validation of virtual
Author reality for human anatomy instruction

Protein Crystal Growth; Albumins; Pharmacology; Marshall, Karen Benn, Oakwood Coll., USA; Research
Pathogens Reports: 1995 NASA/ASEE Summer Faculty Fellowship

Program; Feb. 1996, pp. 6; In English; Also announced as
1996043981; No Copyright; Avail: CASI; A02, Hardcopy;

52 A04, Microfiche
AEROSPACE MEDICINE This research project seeks to meet the objective of sci-
encetraining by developing, assessinglidating and utiliz
Includes physiological factors; biological effects of radiation; ing VR as a human anatomy training medium. Current
and effects of weightlessness on man and animals. anatomy instruction is primarily in the form of lectures and

usage of textbooks. In ideal situations, anAtomic models,
19960025317 96N27389 Japan Atomic Energy Research computer-based instruction, and cadaver dissection are uti-

Inst., Tokyo, Japan lized to augment traditional methods of instruction. At many
Panel discussion on health effects of low-dose ionizing institutions, lack of financial resources limits anatomy
radiation: Scientific findings and non-threshold instructionto textbooks and lectures. Howeveuman anat
hypothesis omy is three-dimensional, unlike the one-dimensiatepic

Jun. 1995, pp. 44n English; IAEA Interregional iainning tion found in textbooks and the two-dimensional depiction



found on the computer. Virtual reality allows one to step
through the computer screen into a 3-D artificial world. The
primary objective of this project is to produeevirtual reality
application of the abdominopelviegion of a human cadaver
thatcan be taken badhk the classroom. The hypothesis is that
an immersive learning environment affords quicker anA-
tomic recognition and orientation and a greater level of reten
tionin human anatomy instruction. The goal is to augment not
replacetraditional modes of instruction.

Derived from text

Virtual Reality; Anatomy; NASA Bgrams; UniversityPro-
gram; Computer Assisted Instruction; Abdomen

53
BEHAVIORAL SCIENCES

Includes psychological factors, individual and group behavior;
crew training and evaluation; and psychiatric research.

19960024742 96N26907 Science Applications InterNa-
tional Corp, McLean, \A USA
Operator Cursor Positioning Performance On Navigational
Update and Targeting Tasks Evaluation of Gain Functions
for the B-2 Radar-Embedded Cursor Systeminterim
Report,Jun. 1994 - Jan. 1995
Doyal, Jefrey A., Science Applications InterNational Corp.,
USA; Irvin, Gregg E., Science Applications InterNational
Corp.,USA; RamerDavid P, Science Applications InterNa
tional Corp., USA; Apr1995, pp. 93; In English
Contract(s)/Grant(s): F33615-92-D-2293; AF Proj. 7184
Report No.(s): AD-A301662; AL/CF-TR-1995-0106; No
Copyright;Avail: CASI; A05, Hardcopy; A01, Microfiche
Sixteen USAF crew members participated in experi-
ments evaluating cursor slewing performance with the B-2
radar-embedded cursor system. Performance was evaluated
with the current linear force/cursor velocity function and an
alternative sigmoidal function expected to elicit improved
performance. One experiment utilized a radar update task
requiringonly fine positioning movements die cursarThe
second experiment consisted of a semi-operational targeting
task in which both gross and fine positioning movements of
the cursor wererequired. In addition, the fetcts of ambiguity
of the taget pixel and variability in cursor system processing
delay were examined. In both experiments, the alternative
gainfunction elicited lower designation time and fewer ever
shootsthan the current function.
DTIC
Aircraft Equipment; Radar Equipment; B-2 Aircraft; Syn-
thetic Apertue Radar; Airborne Radar; Position Indicators;
Performanceélests



Subject T erm Index

A M

ABDOMEN, 3 MAMMARY GLANDS, 2
AIRBORNE RADAR, 3

AIRCRAFT EQUIPMENT, 3

ALBUMINS, 2
AMINO ACIDS, 2 N
ANATOMY, 3
NASA PROGRAMS, 3
B
B—2 AIRCRAFT, 3 P
BIOCHEMISTRY, 2
BIOLOGICAL EFFECTS, 1 PARTICLE BEAMS, 1
PATHOGENS, 2
c PERFORMANCE TESTS, 3
PHARMACOLOGY, 2
COMPUTER ASSISTED IN- POSITION INDICATORS, 3
STRUCTION, 3 PREDICTION ANALYSIS TECH-
CONFERENCES, 2 NIQUES, 1
PROTEIN CRYSTAL GROWTH, 2
PROTEINS, 2
D
DOSAGE, 1
R
E
RADAR EQUIPMENT, 3
Eggggﬂ'gg' 12 RADIATION DOSAGE, 2
' RADIATION EFFECTS, 1
RADIATION TOLERANCE, 1
G
GAMMA RAYS, 1
S
H SYNTHETIC APERTURE RADAR, 3
HEALTH, 2
| U
ION IRRADIATION, 1 UNIVERSITY PROGRAM, 3
IONIZING RADIATION, 2
K V
KINETICS, 1 VIRTUAL REALITY, 3

ST-1



Personal Author Index

C

Cucinotta, F. A., 1

D

Doyal, Jeffrey A., 3

Irvin, Gregg E., 3

K

Katz, R., 1
Kitajewski, Jan, 1

L

Lyne, James Evans, 2

M

Marshall, Karen Benn, 2

R

Ramer, David P., 3

S
Shinn, J. L., 1

W
Wilson, J. W,, 1

Wilson, John W., 1

PA-1



Avallability of Cited Publications

Open Literature Entries (A96-60000 Series)

Inquiries and requests should be addressed to:
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934.

Orders are also taken by telephone, (301) 621-0390, e-mail, help@sti.nasa.gov, and fax, (301) 621-0134.
Please refer to the accession number when requesting publications.

STAR Entries (N96-10000 Series)

Oneor more sources from which a document announc&dAR is available to the public is ordinarily given

on the last line of the citation. The most commonly indicated sources and their acronyms or abbreviations are
listed below and their addresses are listed on page APP-3. If the publication is available from a source other
thanthose listed, the publisher and his address will be displayed on the availability line or in combination with
the corporate source line.

Avail:  NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices fordwog (HC) and
microfiche(MF) are indicated by price code following the letters HC or MF in BB€ARKcitation.
Current values for the price codes are given in the tables on page APP-4.

Noteon Odering Documents: Whendgring publications fsm NASA CASI, use the N accession number or
otherreport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing Office, in
hard copy.

Avail:  BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England.Photocopies available from thisgganization at th@rice shown. (If none is given, inquiry
should be addressed to the BLL.)

Avail:  DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain collec- tions of
Departmentf Enepgy reports, usually in microfiche form, are listed in EjyeResearch Abstracts.
Services available from the DOE and its depositories are described in a blb@&eTechnical
Information Center—Its Functions and Servi¢@$D-4660), which may be obtained without
charge from the DOE Technical Information Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail:  Fachinformationszentrum Karlsruhe. Gesellschaft fur wissenschaftlich-technische Information
mbH 76344 Eggenstein-Leopoldshafen, Germany.

Avail:  HMSO. Publications of Her Majesty'Stationery (fce are sold in the U.S. by Pendragon House,
Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing charge) is given,
or a conversion table may be obtained from PHI.

Avail:  IssuingActivity, or Corporate Authomor no indication of availabilitynquiries as to the availability
of these documents should be addressed to gfamiaation shown in the citation as the corporate
author of the document.

Avail:  NASA Public Document Rooms. Documents so indicated may be examined at or purchased from
the National Aeronautics and Space Administration (JBD-4), Public Documents Room (Room

APP-1



1H23),Washington, DC 20546-0001, or public document rotwroated at NASA installations, and
the NASA Pasadena Office at the Jet Propulsion Laboratory.

Avail:  NTIS. Sold by the National Technical Information Service. Initially distributed microfiche under
theNTIS SRIM (Selected Research in Microfiche) are available. For information conc#hising
service, consult the NTIS Subscription Section, Springfield, VA 22161.

Avail:  Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation Abstracts
andare sold by University Microfilms as xerographic copy (HC) and microfilm. All requests should
cite the author and the Order Number as they appear in the citation.

Avail:  US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S. Patent
and Trademark Office, at the standard price of $1.50 each, postage free.

Avail:  (US Sales Only). These foreign documents are available to users within the United States from the
National Technical Information Service (NTIS). They are available to users outside the United
Stateghrough the International Nuclear Information Service (INIS) representative in their country
or by applying directly to the issuing organization.

Avail:  USGS. Originals of many reports from the U.S. Geological Survey, which may contain color
illustrations, or otherwise may not have the quality of illustrations preserved in the microfiche or
facsimile reproduction, may be examined by the public at the libraries of the USGS field offices
whoseaddresses are listed on page APP-3. The librariebmgueried concerning the availability
of specific documents and the possible utilization of local copying services, such as color
reproduction.

Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publications, Congress estab
lished the Federal Depository Library Program under the Government Printing Office (GPO), with 53
regional depositories responsible for permanent retention of material, inter-library loan, and reference ser-
vices.At least one copy of nearly every NASA and NASA-sponsored publication, eithgnfad or micre

fiche format, is received and retained by the 53 regional depositories. A list of the regional GPO libraries,
arrangedhlphabetically by state, appears on the inside back cover of this issue. These libraries are not sales
outlets.A local library can contact a regional depository to help locate specific repadisecrcontact may

be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British Library
LendingDivision, Boston Spa, @therby,Yorkshire, England for public access. The British Library Lending
Division also has available many of the non-NASA publications cit&T/R European requesters may
purchasdacsimile copy or microfiche of NASA and NASA-sponsored documents, those identified by both
thesymbols # and * from FIZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344 Eggenstein-
Leopoldshafen, Germany and TIB—Technische Informationsbibliothek, P.O. Box 60 80, D-30080 Han-
nover, Germany.
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National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood City CA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, M| 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, Y 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



The New NASA Video
Catalog is Her a

To order your?gopy

call the NASA Access Help Desk at
(301) 621-0390,
fax to
(301) 621-0134,
e-mail to
help@sti.nasa.gov,
or visit the NASA STI program
homepage at
http://www.sti.nasa.gov/STIl-homepage.html

(Select STI Program Bibliographic Announcements)

Explore the Universe!

APP—4



NASA CASI Price Code T able
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Return Policy
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