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Introduction

This issue ofAerospace Medicine and Biology, A Continuing Bibliography with Ind@¥asA
SP-7011)ists 28 reports, articles, and other documents recently announced in the NASA 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.
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Typical Report Citation and Abstract

DOCUMENT ID NUMBER
TITLE

AUTHORS
PUBLICATION DATE

CONTRACTS/GRANTS
REPORT NO.(S)

ABSTRACT

ABSTRACT AUTHOR
SUBJECT TERMS

!

l

!

!

19960021053 NASA Langley Research Center, Hampton,CORPORATE SOURCE
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 containing immune-enhancing cargos to the Peyer’s patch
LIFE SCIENCES (GENERAL) follicles of the small intestine.
DTIC

Rats;IntestinesLipids
19960051378NASA Ames Researcienter Moffett Field,

CA USA 19960052383Massachusetts Inst. oédh, Cambridge, MA
Minutes of the 12th Joint NASA/DARA-DLR Life USA
SciencedProgram Working Gr oup Meeting Physical Processes and Zooplankton Distribution in the

Oct. 27, 1994; 254p; In English; 12th; Joint NASA/DARA- Great South Channel: Observational and Numerical
DLR Life Sciences Program &kking Group Meeting, 26-27  Studies
Oct. 1994, Mofett Field, CA, USA; Sponsored lyeutsche Epstein Ari Wenkart, Massachusetts Inst. @ch., USA; Jun.
Agenturfuer Raumfahrtangelegenheiten G.m.b.H., Germany 1995;204p; In English
Report No.(s): NASA-TM-110655; NAS 1.15:110655; No Contract(s)/Grant(s): N00014-93-1-0602; NSF OCE-93-
Copyright;Avail: CASI; A12, Hardcopy; A03, Microfiche 13671;NOAA-NA36GP0374; NOAA-NA26GP0431

Status reports on German and NASA life sciences areReport No.(s): AD-A305896; Copyright Waived; Avail:
presented. Overview of research and facilities at AmesCASI; A10, Hardcopy; A03, Microfiche
Research Center, and overview of integrated physiology are  This thesis addresses the question, 'How do small-scale
given.Flight activities associated with Neurol&huttle/Mir physics and biology combine to produce dense aggregations
Program, Mir 1996 Mission, 'New’ Spacelab Mission and of certain species of zooplankton in the Great SQlthnnel
small payloads hardware status are discussed. CO2 study §GSC)of the Gulf of Maine?’ The thesis consists of three-rela
DLR, human factors, International Plant Space Researchtively independent parts: an observational study meuke
Plan,and Data Archive Status and Plans are also discussed following two right whales as they fed on dense patches of the

CASI copepodCalanus firmarchicus ithe northern GSC; a detailed
Life Sciences; Conferences; Research; Research Facilities;descriptionof atightly integrated set of biological and physi
HumanFactors EngineeringSpace Missions cal observations mada the GSC by means of a new instru

ment, the Video Plankton Recorder (VPR); and a two-
dimensional Eulerian numerical model that simulates one
19960052255 Army Natick Research and Development way in which a physical flow field, combined with a biolegi
CommandMA USA cal behavior pattern, may produce dense plankton patches at
Uptake of Carboxyfluorenscein-Containing Liposomes  a convegent front.
by Peyer's Patch and Non-Peyées Patch Tissue of the Rat DTIC
Intestine Final Report 9 Jun. - 3 Aug. 1995 Zooplankton; Marine Biology; Maine; Gulfs; Mathematical
Porter,William L., Army Natick Research and Development Models
Command, USA; Matthew, Candace B., Army Natick
Research and Development Command, USA; Lau, Olivia, 19960052595 Armstrong Lab., Veterinary Sciences Div.,
Army Natick Research and Development Command, USA; BrooksAFB, TX USA
Feb.1996; 27p; In English Influence of Large Volume Phlebotomy on Compensatory
Report No.(s): AD-A305911; NATICK/TR-96/022; No Tracking Performance in Rhesus MonkeysFinal Report
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche Jan. - Dec. 1995
Studieshave shown that stress in soldiers caused by calo Fanton, John W., Armstrong Lab., USA; Blick, Dennis W.,
ric and sleep deprivation coupled with performance anxiety Systems Research Labs., Inc., USA; Weathersby, Frank R.,
can markedly suppress immune function. This study wasSystemsResearch Labslnc., USA; Cook, Michael, Systems
designedo test the possibility of oral geting of liposomes  Researcliabs., Inc., USA; Brown, G. C., Systems Research



Labs.,Inc., USA; Feb. 1996; 24p; In English 19960054817

Contract(s)/Grant(s): AF Proj 7757 High gradient magnetic separation of motile and non-mo

Report No.(s): AD-A305828; AL/OE-TR-1995-0196; No tile magnetotactic bacteria

Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche Bahaj, A. S., Univ of Southampton, UK; James, P. A. B.;
In the biomedical research community, veterinarians Moeschlerf. D.; IEEE Tansactions on MagneticSgptem

charged with the clinical care of nonhuman primates occa-ber 1996; ISSN 0018-9464; vol. 32, no. 5, pt. 2, pp.

sionally are called upon to make judgments on the issue 0/5106-5108]n English; Copyright; #ail: Issuing Activity

blood volumes, blood sampling criteria, and the effects of Motile magnetotactic bacteria are normally separated

phlebotomy on research results. The clinician must balancefrom a solution by applying a low intensity (m@jientating

on a fine line when allowing investigators to perform either magnetic field. This constrains the bacteria to swim in the

frequentsmall volume phlebotomies, or singlegarvolume required direction. High gradient magnetic separation

phlebotomiesSome lage primate colonies allow 10 ml/kg of (HGMS) is a well established method for the extraction of

whole blood to be removed as single withdrawals no moremagnetic particles from solutions. This paper reports on the

often than once per month, while other institutional policies separatiorproperties of both motile and non-motile magneto

dictatesmaller volumes and less frequent sampilitigrvals. tacticbacteria using both techniques. A comparison of HGMS

Sinceit has already begproven that rhesus monkeys survive separatiorwith low field orientational magnetic separation is

single,large volume phlebotomies without adversieets, a madeandthe conditions under which HGMS becomes benefi

studywas designed to determine #ftects of such laye vol cial are considered.

umephlebotomy on the performance of a demanding sensori Author (EI)

motor task. This task, the Primate Equilibrium Platform Bacteria; Magnetic Fields; Magnetic Materials; Particu-

(PEP), is sensitive to changes in central nervous systemniates;Separators

sensorimotor integration, but does not necessarily involve

complexcognitive functionslt was found that PEP was uraf 19960054819

fected after single, large volume (10 m1/kg) phlebotomy in Nerve excitation model for localized magnetic stimulation

rhesusmonkeys. of finite neuronal structures

DTIC Hyodo,A., Kyushu Uniy Japan; Ueno, S.; IEEEdnhsactions

Clinical MediCine;Medical SCienceBIOOd \blume;MonkeyS on Magnetics; September 1996; ISSN 0018-9464; vol. 32, no.

5, pt. 2, pp. 512-5114; In English; Copyright; ¥ail: Issuing

19960052809Istituto Superiore di Sanjt&ome, Italy Activity o
Workshop on chromosome instability and cell cycle In this paper we focuses on a membrane excitatiodel
control of finite and bent nerves elicited by magnetically induced

Sep.03, 199; ISSN 0393-5620; 260p; In English; 26th; Euro  €lectricfields. We simulated nerve excitation by changing the

pean Environment Mutagen Society, 3-7 Sep. 1996, Romeength of an axon and the distance between the coil and the

Italy; Sponsored by Consiglio Nazionale delle Ricerche, Italy herve.The computer simulation suggests thattérenination

Report No.(s): ISTISAN Congressi 45; Copyright; Avail: pointsof nerves or the bending part of an axon are low thresh

|Ssuing Act|v|ty(|st|tut0 Superiore di Sanita, Viale Regina old stimulation sites when magnetica”y stimulated with a f|g

Elena,299-00161 Roma, Italy), Hardcapicrofiche ure-eight coil. V& also suggest that a short axon is more easily
Theobjective d the 1996workshe of the Europea Envi- excited than an infinitely long axon of the same thickness.

ronmentaMutaga Sociey (EEMS) is b dffer the goportunity Theseresults give useful information in understandiegire

for a roductie interactim betwea cell biologists geneticists nal responses to magnetic stimulation of both central and

and toxicologists working in the field of DNA damage, Peripherahervous systems.

chromosome aberrations, chromosome segregation anduthor (EI)

genome instability. Mechanisms and targets for endogenou&ioengineering; Mathematical Models; Neurophysiology;

and induced damage, new detection methods (with speciaPtimulation

emphasis on molecular cytogenetics),and consequences to

human health are specifically addressed in four sections19960054820

including invited lectures, oral communications, and poster Effects of low frequency magnetic fields on DNA synthesis

disscussionA collection of abstractsaddressig the following YamadasS., Kanazawa Unj\dapan; Kawasaki, M.; Gunji,;Y

topics is presented: genomic instability, DNA damage, cell RonanP; Harada, S.; dmamoto, H.; IEEE fAnsaction®n

cycle control, molecular cytogenetics, biological dosimetry, Magnetics;September 1996; ISSN 0018-9464; \&1, no. 5,

chromosomeegregationand chromosone aeuploidy. pt. 2, pp. 5115-5117; In English; Copyright; Avail: Issuing
CASI Activity

Genetics; Chromosomes; Cells (Biology); Cell Division; 50/60Hz magnetic fields are of special concern in bio-
ConferencesMutations;Mutagens magneticdecause living @anisms are constantly exposed to



thesefields. We report the influences of a very Idmrequency patientforces generated by turbulent arterial blood flotve
alternating-current magnetic stimulus as high as 1.0T on thedetectors generate a plurality of space time signals that are
DNA synthesis processes in vitro. In this studg examined  arrangedn a vectorized data structur® processor converts
boththeactivity of enzyme and the DNA synthesis error rate. thevectorized data structures iraa output that indicates the
Enzymeactivity and synthesis error rate are measureithdy  form of the waves propagated from the site of the turbulent
speed of DNA synthesis and the number of mistaken DNA arterial blood flow, the location and spatial configuration of
pairs respectively. In these experiments we used artificially thatsite.

synthesizedNA and a radioisotope technolodpyy compar DTIC

ing the exposed and control cases, we cannot recognize anRata Structures; Diagnosis; Blood Flow; Arteries; Detec-
differencedor either the enzyme activity or error rate. tion; Blood \éssels

Author (EI)

AlternatingCurrent; BiotechnologyDeoxyribonucleic Acid;  19960052287Houston Uniy, Dept. of Biochemical and Bio
Enzyme ActivityEnzymesKinetics; Magnetic Effects; Syn-  physicalSciences. TX USA

thesis(Chemistry) Gene Regulation in Memory Formation and Circadian
Rhythm Final Report 1 Sep. 92 - 31 Oct. 1995

19960054826 Eskin, Arnold, Houston Univ., USA; Mar. 18, 1996; 21p; In

Alternative method for the estimation of the magnetic  English

moment of non-spherical magnetostatic bacteria Contract(s)/Grant(sF49620-92-J-0494; AF Proj. 2312

Bahaj, A. S., Univ of Southampton, UK; James, P. A. B.; Report No.(s): AD-A306218; AFOSR-TR-96-0139; No
MoeschlerF. D.; IEEE Tansactions on MagneticSgptem Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
ber 1996; ISSN 0018-9464; vol. 32, no. 5, pt. 2, pp. Althoughit has been clear for sortiene that regulation
5133-5135]n English; Copyright; gail: Issuing Activity of gene expression is a key process in the development of
A new approach to the determination of the magnetic organismsthe degree to which regulation of gene expression
momentof non-spherical magnetotactic bacteridéscribed.  playsa role in the life of adults has been less cléhe general
This is achieved by studying the reaction of non-motile objectivesof this research were to investigate the role of gene
bacteria to applied homogeneous magnetic fields. The magexpression in circadian rhythms and in memory formation.
neticmoment is calculated from the ‘flip time’ ofraagnetos  The first stage of this research required obtaining clones of
tatic bacterium as i$ dipole realigns itself when the polarity genes for proteins thought to be involved in learning and
of the applied magnetic field is reversed. The results arememoryand circadian rhythms. &\tloned the Aplysia genes
compared with measurements obtained from three otherfor porin, protein 3, phosphoglycerate kinase, calmodulin,

techniques. BiP, and HSP70. Using riboprobes made from these gene
Author (El) sequencesye developed sensitive techniques to measure lev
Bacteria; Magnetic Fields; Magnetic Measurement; Mag- elsof mRNA in eyes and in a clustef a few hundred sensory
netic Moments\Viscosity neurons. Using these techniques, we discovered that the

expression of most of these genes was regulated by light
and/or 5-lIT, treatments known to perturb the clock and to

52 inducethe formation of memoryWe have now begun to study
AEROSPACE MEDICINE regulation of this expression in greater detail. Overall, these
Includes physiological factors; biological effects of radiation; studies on gene rggul.atlon havg further 'mp“_cate‘?' some of
and effects of weightlessness on man and animals. these genes/proteins in mechanisms of the circadian system

and the system by which memories are induced and main-
19960052202 Department of the Navy, Washington, DC tained.A particular outstanding result was our discovery that

USA a developmental gene, known in Drosophila as Tolloid,
Method and Apparatus for Non-Invasive Detection and ~ appearedo be involved in memory

Analysis of Turbulent Flow in a Patient’s Blood \essels DTIC

Owsley,Norman L., InventgrDepartment of the NayWSA; CircadianRhythmsMemory;Gene Expession;Genes;Pro-
Apr. 23, 1996; 31p; In English teins; Organisms

Patent Info.: US-Patent-Appl-SN-641049
Report No.(s): AD-D018058; No Copyright; Avail: Issuing 19960052382Army Research Insof Environmental Medi
Activity (Defense Technical Information Center (DTIC)), cine,Natick, MA USA
Microfiche Thermoregulation in Women: Effect of the Menstrual

A method and apparatus for the diagnosigaihological Cycle
turbulentarterial blood flow in a patient includes egemwave Kolka, Margaret A., Army Research Inst. of Environmental
detectordor sensing at a plurality of spaced positiongtan Medicine,USA; Stephenson, Lou A., Army Research Inst. of



EnvironmentaMedicine, USA; Oct. 1995; 38p; In English  measurements mitigated by data from the literature and used
Report No.(s): AD-A305834; T96-1; No Copyright; Avail: to estimate the body and of various body parts.
CASI; A03, Hardcopy; A01, Microfiche DTIC

Twelve women participated in seven different experi- Dielectric Properties; Electromagnetic Radiation; Micro-
mental protocols which characterized the effect of the mid- waveFrequenciesPata BasesNumerical Analysis
luteal phase elevation in core temperature during exercise and
heatexposure. Experiments were conducted at ambient tem 19960054824
peraturedetween 30 @nd 50 C at both low and high ambient Comparison of the performance of distributed source
water vapor pressures when test subjects were not naturallgstimation in the human brain using normal and vector
acclimatizecbr artificially acclimated to the heat. In all exper  magneticfield measuements
iments,the separation demperatures between the early fol  |waki, Sunao, Univ of Tokyo, Japan; Ueno, Shoogo; IEEE
licular and mid-luteal phases was apparent, with temperatureTransactions on Magnetics; September 1996; ISSN
in the mid-luteal phase averaging 0.3 to 0.5 C higher than in0018-9464; vol. 32, no. 5, pt. 2, pp. 5127-5129; In English;
theearly follicular phase. This significant fifenceobserved Copyright; Avail: Issuing Activity
in resting core (esophageal) temperature between the two  In neuromagnetism researdhis important to accurately
menstrual cycle phases studied in these experiments wagstimate internal electrical sources in the human brain from
maintainedduring exercise during both cycling and walking the spatial and temporal distributionsnoignetoencephalo
exercise, in both hot and very hot ambient temperatures, igram (MEG) activities over the head. In this study, we
bothhumidand dry conditions, and when heavy or light cloth compared the performance of distributed internal source
ing was worn. Heart rate, skin temperatures and sweatingestimationin thehuman brain under two @érent MEG mea
rates were variable between test protocols. In summary, thesurement conditions: (a) measurements of only the normal
changein resting and exercise core temperature betiwleen  components of the external magnetic fiedatsl (b) three-di
mid-luteal and early follicular phases of the menstrual cycle mensional vector measurements of the external magnetic
was significant and of the same magnitude as observed as fields. We applied the sub-optimal least-squares subspace
resultof changes in circadian timing, heat acclimation, €xer scanning source estimation technique to both measurement

cisetraining or during dehydration. conditions.The results showed that with the measurements of
DTIC only the normal components, distributed source tends to be
Medical ScienceTemperatue Effects;Temperatug Contol; estimated deeper in the brain than they should be, while the
Menstruation three-dimensionalector measurements htde possibility to
providea better estimation for the depth of the intesmlrce
distribution.
Author (EI)
19960052565Kings Coll, Dept. of physicsLondon, UK Brain; Estimating;Magnetic FieldsMagneticMeasuement

Compilation of the Dielectric Properties of Body Tissues
at RF and Microwave FrequenciesFinal Report, 15 Sep. 19960054825

1993- 14 Dec. 1995 Dissolution of thrombus under high gradient magnetic
Gabriel, Camelia, Kings Coll.,, UK; Feb. 1996; 273p; In fields

English . Iwasaka, Masakazu, Univ of Tokyo, Japan; Ueno, Shoogo;
Contract(s)/Grant(s}r49620-93-1-0561; AF Proj 6277 Tsuda,Hiroko; IEEE Tansaction®n Magnetics; September

Report No.(s): AD-A305826; AFOSR-TR-96-0135; No 1996; ISSN 0018-9464; vol. 32, no. 5, pt. 2, p30-5132;
Copyright;Avail: CASI; A12, Hardcopy; A03, Microfiche In English; Copyright; Aail: Issuing Activity

Knowledge of the dielectric properties of biological This study focused on the mechanism déefs of strong
materialss of importance irsolving electromagnetic interac magnetidfields on a process of dissolution of fibrin cldtde
tion problems. There is, as yet, no consensus on such datmeasured the rate of fibrinolysis using a fibrin column as a
among scientists dealing with these issues. This project ismodelof a thrombus, anihvestigated the &dcts of gradient
gearedowards producing a database of dielectric data basednagnetic fields. Fibrin clots in glass tubes were digested by
on measurements using recently developed techniques. Thiglasmin under magnetic fields of up to 8 T which were pro-
has been achieved through measurement over a wide freduced by a horizontal type of superconducting magnet at 37
guency range. The new data were evaluated by comparisoiC. When a fibrin gel and a plasmin solution were exposed to
with corresponding data from the literature where available. magnetidields where a product of magnetic fields and field
to facilitate the incorporation of the dielectric data in numeri gradients, B center-dot dB/dz, was 370 T(sup 2)/m, dissolu-
cal solutions their frequency dependence was modelled to ation of fibrin was enhanced by 34%. Howewee obtained no
spectrurcharacterized by 4 dispersion regions. The conduc distinct effects when B center-dot dB/dz was less than 150
tivity of tissues below 100 Hz was estimated fromréoent T(sup2)/m. As a mechanism, we proposed a modelhiith



fibrin polymers in water magneto-phoresically drifted in the should be directed toward maintaining alertness and perfor-
direction of increasing magnetic fields, and digestions of manceon the night shift.

fibrin polymers by plasmin were accelerated. Author

Author (EI) Air Traffic Control; Air Traffic Controllers (Personnel);
Dissolving; Magnetic Effects; Magnetic Fields; Mathemati- SchedulesRotation;Tasks;Human Performancelertness

cal Models;Supeconducting Magnets

19960052053 Institute for Human Factors TNO, Soester-
berg, Netherlands

53 Systematicdevelopment of team training: A eview of the
BEHAVIORAL SCIENCES literature Interim Report
Includes psychological factors; individual and group behavior; vanBerlo,M.PW,, Institute for Hum_an Factors TNO, Nether
crew training and evaluation; and psychiatric research. lands;Jun. 13, 1996; 38p; In English

Contract(s)/Grant(s): B96-036

19960051444Civil Aeromedical Inst., Oklahoma City, OK  ReportNo.(s): TM-96-B010; RP6-0159; 788.3; Copyright;
USA Avail: I1ssuing Activity(TNO Human Factors Research Inst.,
Shift Work, Age and Performance: Investigation of the ~ KampWegS, 3769DE Soesterber The Netherlands), Hard
2-2-1Shift Schedule Used in Air Taffic Contr ol Facilities copy, Microfiche

2. Laboratory Performance Measures In both mllltal’y and civilian Organizations, many tasks
Della Rocco. Pam, Civil Aeromedical Inst., USA; Cruz, Grys ~areperformed by teams rather than by individuals. Despite the
tal E., Civil Aeromedical Inst., USA; Sep. 1996; 66p; In acknowledgmentf the importance of team performarared

English teamtraining, relatively few attemptsave been made to train
Report No.(s): DOT/FAA/AM-96/23; No Copyright; Avail: ~ teamsin a systematic wayleams training is rarely conducted
CASI; A04, Hardcopy; A01, Microfiche as separate training, with the argument that functioning as a

Many Air Traffic Control Specialists (ATCSS) work a teamcan be learned best in tbperational environment, after
counter-clockwiseotatingshift schedule, called the '2-2-1, eachteam member is trained for their individual tasks. In this
or some variatiorf the schedule. The 2-2-1 involves rotating literature review, the concept of team performance (team
from two afternoon shifts to two mornings, and finally, to a tasks)is defined and the required skills are examined. A gen
midnightshift over the course of one work week. The purpose €ralized model of team evolution and maturatiodeipicted
of the present study was to investigate ttieat$ in two difer- and a team work characteristics checklist is appended.
entagegroups of working the 2-2-1 schedule, as compared to Author
a straight day schedule on measures of complex task perforJéams; Education; Bibliographies; Management Methods;
mancein a laboratory- based synthetic work environment. It Training Evaluation;Human Performance
washypothesizedhat the counterclockwise rotations would
resultin performance decrements over the course of the 2-2-119960052186 Air Force Inst. of Tech., Wright-Patterson
week.Four groups of five male subjects between the ages ofAFB, OH USA
30 to 35 (n=10) and 50 to 55 (n=10) participated in the four Temporal Influence on Avareness
weekstudy Subjects were screened on medical and cognitive Hill, Don E., Air Force Inst. ofdch., USA; Dec. 1995; 203p
criteria. The Multiple Task Performance Battery (MTPB) was Report No.(s): AD-A305393; AFIT/GE/ENG/95D-07; No
utilized to provide a motivating synthetic woekivironment. Copyright;Avail: CASI; A10, Hardcopy; A03, Microfiche
Subjects worked three 2-hour sessions on the MTPB per  Grossberg'dviotion Oriented Contrast Filter(MO®)as
eight-hourday for three weeks of a feweek protocol. Dur extensively analyzed(7). The output from the fikeglobal
ing the second and fourth weeks, subjects worked day shiftanotion’ neuronal layer was compared to a noncausal post-
(0800-1630). During the third week, subjects worked the processindilter developed byAFIT. Both filters were shown
2-2-1 schedule. Performance measures were analyzed foto incorporate a weighted, noncausal temporal range of input
each of the five tasks in the MTPB. Composite scores weredata in processed output. The global motion framework was
also computed. Significant performance decrements werethen implemented using a physiologically motivated pulsed
observedorimarily on the night shift for both age groups. The neuralmodel - the Pulse Coupled Neural Network(PCNiy).
oldergroup demonstrated decrements in accuracy of recall onincorporatingboth spatial and temporal data, the PCNN was
the code lock task following both rapid rotations during the shownto exhibit a common visual illusion, apparent motion.
2-2-1 schedule. This study was part of a research progranThe existence of a phys iological temporal processing range
designed to develop fatigue countermeasures for Air Traffic wasfurther investigated through implementation of two -mul
Control Specialists. The hypothesis that the rapid, counter-ti-modal experiments which integrated visual and auditory
clockwiserotations would resulh performance decrements stimulus input channels. Results from the first experiment
waspartially supported. Data suggest that initial interventions reinforce earlier findings from literature of a temporal win-



dow for perception of simultaneous activity. (Events occur- selectivefilter that determines whicbbject serves as the sac
ring within this window are considered simultaneous; events cadic target, and (2) a spatial-pooling mechanism that com-
which span more than one windawe considered temporally putes a single, precise saccadic landing position. Major
separate.) Data collected from the second experiment sugfindings were (1) a single attentional filter serves both sac-
gests future inputs from an accessory auditory stimuluscadiceye movements and perception; (2) attentional require
impactcurrent perception of a visual stimulus. The influence ments of saccades are modest; (3) it is easier to divide
of the auditory accessory stimulus decreases as the temporattentionbetween twavidely-spaced tgets than two close
delay between visual and auditory stimulus presentation isly-spaced tagets; (4) the spatial-pooling process guides sac
increasedip to a maximum value @pproximately 40 milki cades to a central landing position witkjpatially-extended
seconds. These tests results suggest the existence of petargetswith a high degree of precision; (5) the central landing
ceptualnoncausality in the mind - awareness as a function of position is near the center of gravity; (6) the central landing

past,current, and future perceptual inputs. position and the precision of the saccade depends on target
DTIC sizebut not on spatial frequency content, contrast, or shape.
Neural NetsNeuophysiologyMsual Stimuli DTIC

Saccadic Eye Movements; Visual Perception; Information

19960052248 Human Resources Research Organization, ProcessingBiology)
Alexandria,VA USA
Contract for Manpower and Personnel Research and

Studiesfor the US Army Reseach Institute for the Behaw 54
ioral and Social SciencesAnnual Report Year 2 MAN/SYSTEM TECHNOLOGY
Dec. 1995; 51p; In English AND LIFE SUPPORT

Contract(s)/Grant(sMDA903-93-D-0032Army Proj. D730 Includes human engineering; biotechnology; and space suits

Report No.(s): AD-A305385; ARI-96-02; No Copyright; 55y protective clothing. For related information see also 16
Avail: CASI; A04, Hardcopy; A01, Microfiche Space Transportation.

This report documents the secoyehr of a 5-year project
to provide the U.S. Army Research institute for the Behav- 19960052026 Army Research Lab., Human Research and
ioral and Social Sciences short- and medium-term scientificEngineering Directorate, Aberdeen Proving Ground, MD
and technical support in solving problems related to man-ysa
power and personnel. The three COMPRS programs are (1)yhe Effects of a ComputerAided Teleoperation Technol-
quick reaction; (2) attitude and opinion surveys; and (3) ogy on Operator Workload and Performance of Concur
medium term. During the second year of the contract, 10rent Tasks Final Report
delivery orders were initiated, 8 in the quick response Glumm, Monica M., Army Research Lab., USA; Breiten-
program and 2 in the medium-term program. This report hach, Francis W., Army Research Lab., USA; Grynovicki,
includes examples of problem and objective statements andjock O., Army Research Lab., USA; Feb. 1996; 54p; In
summariedor each delivery order (including problem, objec  English
tives, status, results, bibliograptpyoducts, and planned doc  Contract(s)/Grant(s)tL162716AH70
uments and products). The intent is to give a very brief Report No.(s): AD-A307051; ARL-TR-779; No Copyright;

overviewof each dbrt. Avail: CASI; A04, Hardcopy; A01, Microfiche
DTIC ' The Feedback Limited Control System (FELICS) is a
PsychologyHuman Behavior Computer-Aided Teleoperation (CAT) technology that

enableghe remote operator to designate an extended path that
19960052841 Rutgers - The State Univ., Dept. of Psych- the vehicle will automatically follow. This report describes

ology, New Brunswick, NJ USA the methodology and results of a study designed to quantify
Eye Movements and \fsual Information ProcessingFinal theeffects of this technology on remote driving performance
Report,30 Sep. 1991 - 30 Sep. 1995 andoperator workload in both single and dual task conditions.
Kowler, Eileen, Rutgers - The State Univ., USA; Sep. 30, In the dual taskondition, the operatts ability to detect and
1995;17p; In English identify targets while driving was also measured. These data
Contract(s)/Grant(s): AFOSR-91-0342; AF Proj. 2313 were compared with those obtained when the same vehicle

Report No.(s): AD-A305753; AFOSR-TR-96-0081; No was operated in the standard mode of remote driving. The
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche study was conducted on an indoor test course consisting of
Theobjective is to find out how saccadic eye movements five segments: straight-aways, turns, serpentine, figuaad,
(voluntaryjumps of the eye) can be directed accurately te cho obstacle avoidance. Generally, for most segments of the
sentargets within natural, patterned visual environmeAts. coursegreater speeds and fewer errors (p less than .001) were
effectivesaccadic scanning mechanism must consist of (1) aachieved by subjects who drove the vehicle in the standard



mode.In this mode, subjects rated théoef they expended as

19960052100 Institute for Human Factors TNO, Soester-

beingless (p less than .05) than did those subjects whe operberg, Netherlands

ated the vehicle in the Amode. A significantelationship
wasfound across drivingnodes between the distance traveled

Evaluation of the Usability of the PG1MS Night-Vision
Goggle Interim Report Evaluate Inzetbaarheid van de

off the roadand the subjects’ assessment of their performancePG1MSnachtzichtkijker
(p less than .05). An association was also found between th&ooi, F. L., Institute for Human Factors TNO, Netherlands;

subjects’ level of frustratioand the number of obstacles hit

Jun.17, 1996; 20p; In Dutch

in the obstacle avoidance segment of the course (p less thaBGontract(s)/Grant(s): A93/KL/363

.05).When subjects were required to detect and identify tar
getswhile driving, driving speed in both modes decreased sig

Report No.(s): TM-96-A025; RP96-0161; Copyright; Avail:
IssuingActivity (Institute for Human Factors TNO, Soester

nificantly (p less than .001). In the CAT mode, the distance berg,Netherlands), Hardcopicrofiche

traveled off the road in turns and in the serpentine segments

The PGLMS night-vision goggle (NVG) was compared

increased (p less than .05), but driving error in the standardo more modern NVGs on visual acudynd vehicle detection.
mode on these and other segments of the course was unaf4isual acuity was measured over a garange, covering all

fected.Fewer tagets were also correctly identifigdthe CA”
modethan in the standard mode of remote operation.

DTIC

Velocity; Image Processing; Feedback Control; Computer
Techniques; Operator Performance; Human-Computer
Interface

19960052063 Institute for Human Factors TNO, Soester-
berg, Netherlands
Physiological workload reactions to increasing levels of
task difficulty Final Report
Gaillard,A.W.K., Institute for Human Factors TNO, Nether
lands; Veltman, J. A., Institute for Human Factors TNO,
NetherlandsJun. 21, 1996; 28p; In English
Contract(s)/Grant(s): A91/KLu/314
ReportNo.(s): TM-96-A026; RP 96-0162; 789.4; Copyright;
Avail: Issuing Activity(TNO Human Factors Research Inst.,
KampWegb, 3769ZG Soesterber The Netherlands), Hard
copy, Microfiche

In complex systems, such as modern fighter jets and heli

relevantLight levels. When possible, the percentage of nights
aNVG yields suficient resolution to perform a task was-cal
culated, using the statistical distribution of nighttime light
levels in The Netherlands. The more modern NVGs can be
used in up to 50% more of the nights for target detection.
Suggestionare made for possible further usfethe PGLMS
NVGS.

Author

Goggles;Night Vision; Visual Acuity;Image Intensifiers

19960052445 Army Aeromedical Research Lab., Fort

Rucker,AL USA

Figures of Merit and Performance Specifications for the

IHADSS and ANVIS Final Report

Harding,Thomas H., UES, Inc., USA; Martin, John S., UES,

Inc., USA, BeasleyHoward H., UES, Inc., USA; Rash, Glar

encek., Army Aeromedical Research Lab$A; Feb. 1996;

26p;In English

Report No.(s): AD-A305936; USAARL-96-13; No Copy-

right; Avail: CASI; A03, Hardcopy; A01, Microfiche
TheU.S.Army currently fields two helmet mounted dis

copters, operators have to manage several tasks at the sarféy Systems. These are the Integrated Helmet and Display
time; this has consequences for their mental workload. Before SightingSystem (IHADSS), which is employeu the AH-64

newsystemsare introduced, it is important to know what-fac
torsinfluence the mental workload and how this workload

Apache, and the Aviator’s Night Vision Imaging System
(ANVIS), which is employed on all U.S. Army rotary wing

bemeasured. This study is part of a project to gain insight into @ircraft. The performance and figures of merit specifications
the concept of mental workload and develop measuremenfrovide the basis for judging performance of futaveation

techniguedor mental workload. The experiment described in
this report, the fourtin the workload project, is designed to

electroopticabevices. This paper specifisssummary form
performancegarameters for diérent figures-of-merit which

evaluate the sensitivity of physiological measures and theirc@nbe used to define the overall performance of HH&DSS
mutual relations. For the present experiment, pilots flew the@NdANVIS.

simulatorin two tasks: pursuit and tunnel task. In the pursuit
task,subjects had to follow a et at at great distance. In the

DTIC
Helmet Mounted Displays; Figure of Merit; Functional

tunnel task,they had to fly thorough a tunnel and perform Design Specifications; Aircraft Instruments; Indicating

simultaneously an auditory memory task with four levels of
difficulty.
Derivedfrom text

Auditory Tasks; Complex Systems; Mental Performance;

Physiological Responses; Flight Simulators; Taskmplex
ity; Workloads (Psychophysiology®ilot Performance

InstrumentsRotary Vihg Aircraft

19960052821 Institute for Human Factors TNO, Soester-
berg, Netherlands

Predictive information in the cockpit as a target acquisi-
tion aid Final Report Helpt pedictie-informatie in de



cockpitbij het opsporen van doelviegtuigen?
vanBredal ., Institute for Human Factors TN®letherlands;
Veltman,J. A., Institute for Human Factors TNO, Netherland
s; May 1996; 30p; In Dutch
Contract(s)/Grant(s): A89/KLu/335
ReportNo.(s): TM-96-A021; RP 96-0155; Copyrightyail:
IssuingActivity(TNO Human Factors Research Inst., Kamp
weg5, 3769 DE Soesterligr HardcopyMicrofiche

A flight simulator test was conducted to investigate the

presence of any predictive information for tracking targets.

Human missions in space, from the International Space
Stationon towards potential human exploration of the moon,
Marsand beyond into the solar system, will require advanced
systemgo maintain an environment that supports human life.
These systems will have to recycle air and water for many
months or years at a time, and avoid harmful chemical or
microbial contaminationNASA's Advanced Environmental
Monitoring and Control prograrhas the mission of providing
future spacecraft with advanced, integrated networks of
microminiaturized sensors to accurately determine and con-

This served as research of the effect of advanced interfacdrol the physical, chemical and biological environment of the

principlesin the cockpit on flight performance, pilot orienta
tion, and pilot workload. The simulation required the fighter
pilots to trace as quickly gsossible a taet aircraft, initially

crewliving areas. This document sets out the current state of
knowledgefor requirementgor monitoring the crew enviren
ment,based on (1¢rew health, and (2) life support monitor

from an arbitrary position at a fixed distance. The pilots areing systems. Both areas are updated continuously through
abledo see an exocentric radar display with inside-out motion research and space mission experience. The technologies
reference. In two instances, additional graphics were pre-developednust meet the needs of futdife support systems

sentechased orthe extrapolation of translations of the piot’

and of crew health monitoring. These technologies must be

own aircraft and the target aircraft, and based on translationnexpensive and lightweight, and use few resources. Using

andpitch. The dificulty of the scenarios wagried by direct

these requirements to continue to push the state of the art in

ing the target towards and away from the observer. Resultsniniaturizedsensor andontrol systems will produce revelu

showthe pilots were not able to find thedat any faster with

tionarytechnologies to enable detailed knowledge ottiesy

the additional predictive information was presented in the environment.

radarimage. The display tdred so many possibilities that no

Author

increase of target search time was possible; and ironicallyEnvironmental Monitoring; Life Support Systems; Environ-

therewas a tendency tdecrease the search performance time.
This can be attributed to 'display clutteor too much infor
mation deteriorating the interpretation. A follow-on study is
proposedo investigate the possibility of increasing thiet's
situational awareness. Ongoing experiments suggest th

trolled flight into ground.

CASI

Radar Imagery; Flight Simulators; Display Devices; Work-
loads (Psychophysiology); Target Acquisition; Pilot Perfor-
mance;Radar Data;Human Factors Engineering

19960052836Jet Propulsion Lab., California Inst. aéch.,
Pasadena, CA USA

Advanced Environmental Monitoring and Control Pro-
gram: Technology Development Requirementsinterim
Report

Jan, Darrell, Editor, Jet Propulsion Lab., California Inst. of
Tech.,USA; Seshan, Panchalam, Edjtdet Propulsion Lab.,
California Inst. of Tech., USA; Ganapathi, Gani, Editor, Jet
Propulsion Lab., California Inst. of Tech., USA; Schmidt,
Gregory,Editor, Jet Propulsion Lab., California Inst. aédh.,
USA,; Doarn, Charles, Editpdet Propulsion Lab., California
Inst. of Tech., USA; May 1996; 64p; In English; Environmen
tal Monitoring and Controls, May 199Fasadena, CA, USA
Report No.(s): NASA-TM-4755; JPLD-13832; NAS
1.15:4755No Copyright; Aail: CASI; A04, Hardcopy; AO1,
Microfiche

mentalContol; Spacecraft Envonments

19960052897 Defence Science and Technology Organisa-
tion, Air Operations Div., Aeronautical and Maritime

o . ahesearch_ab, Melbourne, Australia
inside-out referenced displays cause more frequently con-,

nnotated Bibliography of Helmet Mounted Sight
Systems
Saliba,Anthony J., Defence Science arethnologyOrgani-
sation, Australia; Meehan, James W., Defence Science and
Technology Organisation, Australia; Jan. 1996; 34p; In
English
Report No.(s): DSTO-GD-0097; AR-009-740; Copyright;
Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researcliab.,PO Box 4331, Melbourne,i&toria 3001 Aus
tralia), Hardcopy, Microfiche

A search of literature was conducted on helmet mounted
sights(HMSs) and related helmet mounted displays (HMDSs).
Theresult was 42 entries that are grouped under broad subject
headingof human factors, design and evaluation, and other
related areas. Human factors deals with issues relating to
human performance with HMSs and HMDS. Design and
evaluation covers work that is focused more on the helmet
systemsWork in related areas includes material thatrfigs
ther of the other categories, but which is relevant. Entries are
accompaniety an abstract, annotation, or both. This bibliog
raphyrepresents the present understanding of issues involved
with the current state of technology. Rapid growth in com-
putertechnology suggests that developmenthis area will
accelerateapidly, indicatinga need for maintaining commen



surate research effort in human performance in the virtual
environmentshat this technology is providing.

Author

Helmet Mounted Displays; Human Factors Engineering;
Bibliographies;Head-Up Displays
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SPACE BIOLOGY

Includes exobiology; planetary biology; and extraterrestrial life.

19960051154Lunar and Planetary Instiouston, TX USA
Carbon-Based Compounds and Exobiology
Kerridge,John, Lunar and Planetary Inst., USA; DesMarais,
David, Lunar and Planetary InstJSA; Khanna, R. K., Lunar
andPlanetary Inst., USA; Mancinelli, Rocdaynar and Plan
etarylnst., USA; McDonald, Gene, Lunar and Planetary Inst.,
USA,; diBrozollo, Fillipo Radicati, Lunaand Planetary Inst.,
USA; Wdowiak, Tm, Lunar and Planetary Inst., USA; Plane
tary Surface Instruments Workshop; 1996, pp. 85-96; In
English; Also announced as 19960051148; No Copyright;
Avail: CASI; A03, Hardcopy; A02, Microfiche

The Committee for Planetary and Lunar Explorations
(COMPLEX) posed questions related to exobiologikplo-
ration of Mars and the possibility of a population of carbona-
ceous materials in cometary nuclei to be addressed by future
spacamissions The ientific objectives for such missiors ae
translatednto a ®ries d measurementand/a observatios ©
be performed by Martian landers. These are: (1) A detailed
mineralogicalghemica) and texturd assessmerof rodk diver-
sity a a landirg ste; (2) Chemicé characterizatio o the mate-
rials at a local site; (3) Abundance of Hydrogen at any
accessible sites; (4) Identification of specific minerals that
would be diagnostic of aqueous processes; (5) Textual
examination of lithologies thought to be formed by aqueous
activity; (6) Seard for minerak tha might have bkeenproduced
asa resut of biologicd processeq7) Mappirg the dstribution,
in three dmensionsdf the akidant(9 identified on the Martian
surfaceby the king mission (8) Definition d the locd chem-
ical environment; (9) Determination of stable-isotopic ratios
for the biogenic elements in surface mineral deposits; (10)
Quantitative analysis of organic (non-carbonate) carbon; (11)
Elemental and isotopic composition of bulk organic material;
(12) Search for specific organic compounds that would yield
information about synthetic mechanisms, in the case of pre-
biotic evolution, and &bou possiblebio-markersin the ase d
extinctor extart life; (13) and Coring, sampling and detection
of entrainal gase and cosmic-rg induce reaction productsa
the polar ice cap. A discussion of measurements and/or
observationsequiral for cometay landes is ncluded as well.
Derivedfrom text
Exobiology; Mars Surface; Activity (Biology); Chemical
Composition; Chemical Evolution; Carbon Compounds;
CometNuclei; Ice
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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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Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe

Gesellschaft fur wissenschaftlich—technische

Information mbH
76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

National Aeronautics and Space Administration

Scientific and Technical Information Office
(Code JT)

Washington, DC 20546—-0001

APP-3

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
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NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-A17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The $1.50 domestic and $9.00 foreign shipping and handling fee currently being charged will remain the
same. Foreign airmail is $27.00 for the first 1-3 items, $9.00 for each additional item. Additionally, a new
processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the magati, char
againsta deposit account, or paid by check or credit card. NASA CASI accepts American Express, Diners’
Club, MasterCard, and VISA credit cards. There are no shipping and handling charges. To register at the
NASA CASI, please request a registration form through the NASA Access Help Desk at the numbers or
addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on items you have
requested if we have made an error in your order, if the item is defective, or if it was received in damaged
condition and you contact us within 30 days of your original request. Just contact our NASA Access Help
Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E—mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390
Rev. 6/96
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1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.
NASA SP-7011 (428)
4. Title and Subtitle 5. Report Date
Aerospace Medicine and Biology December 9, 1996
A Continuing Bibliography (Supplement 428) 6. Performing Organization Code
7. Author(s) 8. Performing Organization Report No.

10. Work Unit No.

9. Performing Organization Name and Address

NASA Scientific.and, Technical .lofarmation Byam.Ofice 11. Contract or Grant No.

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
National Aeronautics and Space Administration Special Publication
Langley Research Center 14. Sponsoring Agency Code

Hampton, VA 23681

15. Supplementary Notes

16. Abstract

This report lists 28 reports, articles and other documents recently announced in the NASA S
Database.

r

17. Key Words (Suggested by Author(s)) 18. Distribution Statement
AerospaceMedicine Unclassified — Unlimited
Bibliographies Subject Category — 52
Biological Effects
19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages 22. Price
Unclassified Unclassified 24 AO03/HC
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