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Program Changes

Any changes in NSF's fiscal yv i 1984 programs occurring after presstime
for this Guide will be anpotiti  * promptly by the Foundation. The NSF Budie-
tin, available from NSF at no« % . reguiarly publishes this and other infor-
mation, including progran so .« itles and deadlines (with updates when
needed), and notices about b uinies describing the various programs. To
receive a copy, write to:

Editor, NSF Bulle*in

Puiblic Information Brarich

National Science Fot dation

Washington; D:C: 2055u
Single copies of this Guide and the various NSF publications mentioned here
aic evaiiable from Forras and Publications, NSF, Was.ington, D.C. 20550.
1202) 357-7861.

1983 Catalog of Federal Domestic Assist ance

National Science Foundation programs described in this p itlication fall under
the following categories in (he latest Catatog of Federal Dome-fic Assistance,
issucd by the Office of Management and Budget:

47.009 - Graduate Research Fellowships ,

47.036 - Intergovernmental Science and Technology Piograms

47.04} - Engineering Grants .~ _

47.049 - Mathematical and Physical Sciences

47.050 - Astronomiical, Atinospheric, Earth, and Ocean Sciences

47.051 - Biological, Behavioral, and Social Sciences

47.053 - Scientific, Techiological, and International Affairs

47.057 - Minority Research Initiation

47.059 - Visiting Professorships for Women

47.060 - Research Iinprovemient in Minority Institations

Discrimination Prohibited

I dccordaiice with Federal statutes and regulations; no person, on grounds of
race, color, age, sex, national origin; or physical handicap, shall be excluded
from participation in or denied the benefits of, or be subject to discrimination
lifide,, any program or activity receiving financial assistance from the National
Scietnice Foundation. s

Cover: This vicw from Kilt Peak National Observatory in Arizona shows four stellar eiescopes
(the domes) and one solar telescope {at back of photo).
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The National Scignee Founda-
tion (NSF)Y is an independent
agency of the Federal Govern-
ment established in 19350 to pro-
Miote and adiance scietitific prod-
ress in the United States. The
Foundation docs this primarily
by sponsoring scientific rescarch
and by suppoiting selected activ-
itics in scicnce and cnqmgcrmg
cducation.
condiict lcscmch
~The Foundation l‘I’IdkLS awards
tor research i the sciences and
cndineering. The awardce is
wholly responsible for the con-
duct ot such rescarch and prep-
aration of the results for publica-
tion: The Foundation; therefore;
docs nol assume i:é'sbiiii'siiiiiit'y
tor such findings or their inter-
pretation,

The Founda considers pro-
ii()‘ials for %iibiiiiﬂ bT i'(‘é(‘éi’di in

astmn()m) atmosphcrlc SCI-
cnces, biological and behavioral
scicnces, chemistry, computer
sciences, carth scicnces, engi-
necring, information scicnce,
materials rescarch, mathematical
scicnces, 'o’i:'c;"iim'q'r;ip'hy physics,
diid socidl sciences: Interdisci-
plinary ploposals also are cligible
for consideration:

NSI HOrn illy wnII n()t 'support

Se m(h on “‘IL Ltmlogy dmgnos:s
or treatiment of physucal or mental
discasc, dl)nmnmllt\ or malfunc-

tlon in hu Usmq am-
mals or ammal models of siich
conditions and developing or
testing drugs or other proceduires
to treat them also dencrally aic
n()t cllglblc NSF docs not nor-

I(_(]llh g 5ccur|ty cla ssnffcatnon
the dcvclopmentgf products for

cointmerdial marketing or market
research for a particular product
or invention.

The Nationai Science Board is
the policymaking body of the Na-
tional Science Foundation. its 25
members; including the Director
of the Foundation, are appointed
by the President, with the con-
sent of the Senate. The Board
approves new Foundation pro-
grams and grants or contracts
requiring a total conimitimeit of
more than $2 million or an an-
nual expenditire of morce than
$500.000.

B Proposals will be aSS|gned to
thc iiost appiopriate NSF divi-
sion or oﬂ“cc for review. Before
they 9llbn‘|ll proposals aII appll-
cants should contact
f’ccrs for current information and

other hielp: An organization chart

bh()WlH(l H’I(IJ()F program arcas is

al the end of this guide:

In deciding which proposals
t() suppon the Foundation relies
vily on the advice and help of
isory committces, outside re-
vicwers; and other experts to cn-
sure that NSF recaches fair and

8
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knowledgeable juddments. These
scientists, endineers, and edu-
cators coine from colleges and
universities, noriprofit rescarch
and Lducatmnal orgamzatlons
industry, aind other Government
ageiicices.

Most proposals come to NSF
from educational institutionis and
other organizations rather than
i‘iiih’i Jindividuals. However, in"di
under specnql, (_|rcumstanccs
checek this guide and the appro-
priate program brochiuires or con-
tact th program of interest for

”’IL Foundation wclcomes pro-
posals on behalf of all qualnlmd
scientists and cnglncers and
stronqu chcouragcs woinen,
incmbers of minority groups, and
the handicapped to compete fully
in all of its plograms

The Foundation also accq)ts
proposals for basic and applicd
rescarch from coinitiercial finms,
and it cspgmally welcoinies thosv
isinesses that have
Stroig capabilities i scientific or
chgincering Fesearch: However,
NSF does iiot wish to substitute
Federal stipport for normal com-
niercial lnvestnaent in research
or to compromise the role of
cdmat|011al institutions, where
rgscarcb n kes a specnal contri-
bition to science and engineering
cducation: (For information of
interest to small businesses sec
chapter 7, "Other Activities.”)

The Foundation encotirages
collaboration between iiidustry
and university researchers, and
between industry and State and

9

local governments. Similarly,
hlo(ldcr cfforts throuqh industry
associations, groups of compa-
nics; or professional societies
iway be supported Contact the

mation and gllldal‘l(_L bclorc pre-
p(mng such a proposal

sponse to both SOlIVCI[Lid and un-
solicited proposals. Normally,
those that are not solicited re-
qliire cost-shariiig or joint funding
between NSF and the awardee(sy.
Awards for solicited proposals
may provide for payinent of all
costs. Proposals in response
to specific prograin announce-
nicnts are considered solicited
only when the announcement so
iindicates.

Experimicntal, developmental,
or rescarch projects supported
by NSF under awards to profit and
nonproﬁt Olgal‘IIZalIOI‘IS will con-
tain provusnons consistent with
Scctlons 202 204 ()f Tlllc 35 of
monly callcd the Bayh- Dole Acl)!
the Presidential Memorandum of
2- 18 83, "Governmeiit Patent Pol-
icy,” and the Foundation's patent
rcgulation published at 48 Fed-
¢ral Register 19860, 5-2- 83——
unless the Foundation deter-
imines that soitic other provision

wolild better serve the purposes

of the Act or the intcrests of the
United States and the general
public.

The National Science Founda-

tlon looks fqrward to usmg and
mtcgratmg the resources of all

institutions in the support of sci-

ence ¢ and its contributions tothe
society and the Nation.
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It oider to provide for thie fair
d4nd equitable selection of the
oSt Hiciitorious research pro-

jects for stipport, the National

Science Foundation has estab-
Ilshul (ntum tor thcn review
""" These criteria
dre mieant t() Ix mehgd to all
rescarch proposals in a balanced
and ]u(h(l()us nianner; according
to the obje ctives and content of
cach pmp()sdl Four criteria for
the selection of research projects
by the National Science Founda-
tion are listed below, together
with the elements that consti-
tute cach criterion.

>

I. Conipeternt peiforinaiice of
tlu' researc h——Thls crltu -

lu_hmca[ soundncss ofthe
proposcd approach, and the
adequdcy of the institutio val
resouices available:

2. Intrinsic merit of the re-
search—This criterion is
used to assess the likeli-
hood that the rescarch will
{cad to new discoveries or
fundamental advances with-
in its lield of science or ~n-
gincering or have substan-
tial impact on progdress in
that field or iii other sciei-
tificand 'cii'gin'c'e'ring ficlds.

3. Ultility or relevance of the
1esearch—This criterion is
used to asscss the likeli-

hood that the research can
cotitribtite to the achicve-
mient of & goal that is ex-
trinsic orifi addition te that
of the rcscarch f‘eld |t5clf
and thercby serve as the

basis for new or umprovcd
technology or assist in the
sotution of societal prob-
lems:
4. Effect of the research o the
infrastructure of science and
engineering—This criterion
rclates to the potential of
the proposed research to
contribute to better tinder-
standingorimprovement
of the quality, distribuition,
oreffectiveness of the Na-
tioi’s scieiitific and engi-
neering research, educa-
tior, and ma'ri'p"o'we'r bzse:
 Criteria (14, (2), \nd (3) consti-
tute an integrat set that is appl!ed
in a balaiiced way toiaillﬁr?esearch
proposals according to the objec-
tives and content of each pro-
posal Crltcnon (1); competent
pr'rformancc is essential to the
evaluation of the quality of every
research proposal The relative
welght glven criteria (2) and (3) de-
pends on the nature of the pro-
posed rcsearch Crlterlon (2) |n-
cvaluaung bas:c resear ch propos-
als, while Criterion (3), utility or
relevance, is stressed in evalu-
ating applied resear h propos-
als. Criterion (3) al<¢ rclates to

10
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njol (L(hll oric nt( (i activities that
the Foundation carties out; such
ds those directed at Impm\mq
the !\m)wl((lq( base und srlying
scicence and tec hn()lo(n Holicy,
Ilnlhvnn(; international « »opera-
tion in science and eng scering
;m(l addressing arcas of national
need.

(_'nlcn(m (41, cﬂut on thc in-
tmsn of e and cndi-
necring po muls lh( cvaluation of
rescarch proposals in terims of
their potential for imiproving "he
scientitic and engineering enter-
prise and its cducational activi-
tics in ways other thdn those
cncompassed by the first three
criferia. Included under this cri-

viii

terion are guestions relating to
scientific and engineering per-
sonnel, including participation
of women and minorities; the
distribution of resotrces with
respect to institutions and geo-
graphical area; stimulation of
quality activitics in iimiportait
but underdeveloped ficlds; and
the use of interdisciplinary ap-
proaches to research in appro-
priatc arcas.

Any specific critcria that apply
to individual programs, while
hlliniq Witiiiii thé g'c:iié'ra'l i:'rit'ci‘i'a
contained in rclcvantﬁprogram
announcenicnts or solicitations.

3
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. of research projects
:a is aimed at devel-
idamental understand-
ﬂij/éi'f;ii laws that gov-
¢ ,Rnowl,,cdgc und,erly
of the future techno-
zlopments upon which
ymic and social well-
eiids. Those results
mitich of the intellec-
pinning for the biolog-
ioral, and engineering
id provide itiany of the
istrunierits and tech-
cded for progress in
s.
are supported across
spectrum from basic to
scarch. Support may
fforded for research
s; symposia; publica-
monographs; confer-
purchase of scientific
for research purposes,
-uction of speciaiized
wcilities. .
-easonable assurance
m Stipport for contin-
'cts of high scientific
jing may be provided
; of up to 60 mioriths
ricrenierits, contingent
Ailability of the funds
ry progress of the

" support is for

36 months:

1g a proposal

t. consult the

brochure Grants for Scientific
and Engineering Research (NSF
83’57)' fdr gLiidéhté ih 'p"rép’é'ri'n"g
sl1ows a recornn1§;ndgd ern1at,
biit standard application forms
are not reqtuiired. '

Ellglblllty

Stiéhtists initiate research
proposals, whlch are usually sub-
mitted on their behalf by their
employing institutions. The Foun-
dation welcomes proposals by
organlzatlons on behalf of all

qualified scientists and engi-

reers; and it especnally encour-

ages those |n|t|ated by female
and minority group researchers.

The most frequent recipients
of support for basic scientific
research projects are colleges
and universities and nonprofit
research organizations. In spe-
cial circumstances, as noted in
this Guide’s Introduction, grants
also go to other types of institu-
tions and to individiials. In these
cases, preliminary inquiry shotild
be made to the appropriate pro-
gram officer before a proposal is
submitted.

Support may be provnded for

projects Involving one or more

scientists. Awards are made for

prOJects in a single dlsc1plme

and for those that cross or merge

disciplinary lines.

51
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Deadlines

Subniit proposals at any time.
Aliow at least six months for proc:
cssing. Proposals to be funded
in a particular fiscal year (ending
Septenber 30) normally should
be received by NSF no later than

Areas of Research

e+ Classical Analysis—Proper:
tics and beiiavior of sotutions of
orditiary and partial differential
cquations; approximations and
special functions; analysis of sev-
cral complex variables; singular
integrals; Hardy spaces and BMO:
Kieinian groups and functions of
one complex variable; real anal-
ysis:

& Modern Analysis — Histori-
cally based on the study of classes
of functions endowed with special
abstract geometric and algebraic
properties; this research now in-
cludes linear and nonlinear func
tional analysis; representation

theory and Lie groups: abstract
harmonic analysis; geometry of
Banach spaces: operator theory
and operator algebras: ergodic
thcory and dynarmiics: operator
differential equations: mathe-
matical physics: and measure
theory.

__« Geometric Analysis — Finite
planes; convex scts, and related
gcometric topics; differential ge-
ometry and its relation to Lie
representation theory, to dynam-

14

"_‘L

Deceniber of that fiscal year.
For More information

Contact the appropriate di-
vision Wdri”rrqctdrr; National Sci-
ence Foundation, Washington,
D:C: 20550.

ical systemns theory: and to global
analysis and analysis on mani-
folds.

e Topology and Foundations—
Getneral topology, algebraic to-
pology; manifolds and cell com-
plexcs; mathematical logic and
foundations of set theory, iriciud-
ing proof theory, recursion theory,
and model theory.

+ Algebra and Nurmber Theory—
Aigebraic Sets and their special
transformations; algebraic struc-
tures such as groups. rings; alge-
bras aid fields; combinatorics
and graph theory; linear algebra;
algebraic geometry; algebraic and
ahalytic niumber theory, including
quadratic forms; the development
of algebraic techniques to answer
questions raised in other areas
of imathematics and scicnce.

_ » Applied Mathematics—Mod-
cling and analysis (both analyti-
cal and computational) to ob-
tain insightful predictions about
problems arising in the physical;
biological, and engineering sci-
cnces. Arcas of interest include

operations research; mathemat-
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i 2l |)h\~.1( S: s\sl( nis .md control
theory: Jpplu d anal - fluid,
solid, and continuum inc‘r hdlll(b
and (()mpul tional mathematics

dand merical analysis:

satistics and Probability—
kl«lux'l(s is the stud) of methods
to collect, organize, and analyze
data so as to uncover funda-
iii&iii(ii nmthcnmtlcnl 1(-Iat|on-
M.l_]()l sul)lu.ltls mcludc prcn;
mental desidn, parametric and
nonparametric inference, robust-
ii(-%.%. iiL-i‘i%iiiii ih"(-i)'iy s"cqii'ciitiéil
aml sldll.s,l]mlr u)mputmg;.
Probability theoty provides tise-
ful mathematical modecls and is
the basis of statistical reason-
ing. It is concerned with the study
iii iiht-niiiﬁi-h;i that are r"in'd()m

()t lll(()lll[)l(l( undustdn(hnq
Mijor stibliclds include Markov
processces, pml)dl)lllt) on Banach
spaces, litit thecorems; interact-
ing irticle systeims; applied prob-
ability mo(lclln(;, and stochastic
ProCesses:

i%bétiéi i”iéiéttS—Miidé% ol
rescarch pm]( 't inc Iuqu for
CXi lmpl( wolkm(; rescarch ses-
sions (conferenges, symposia,
colloquia. s.pu.ml years, ctal,

rescarch institutes, and the fol-

fowing three sul)ploqmms

Regional Conferences. Opudtcd
by the Conference Board of the
Mathcmatical Scicnces, thesc
conferences featuie a principal
speaker who dives 10 one-hour
talks on a subject diiriing a week-
long scssion.

Su' nllllt (ompulmq Research
Equipment in the I‘Ia.’.hcnmtrml
Scichoes. Modcmtc grants for

droups of rescarchers of out-
standing quallty and high pro-

ductivity whosc work has becen

seriously impeded by the lack of

coniputing facilities:

Mathematical Sciences Post-
doi‘ibﬁii Research Fellowships.
These go to approximately 30
new fellows cach year. Tenure
provides a rescarch instructor-

ship oplion.
Eligibitity) for Fellowships
~ Mathematical Sciences Post-
doctoral Research Fellowships
will be offered only to persons
who (1) arce citizens or nationals®
*The term national of the United
'-lu[« ST de su(nul( s a1 citizen of the United
States or a native resident of a possis-
sion of the United States such as Amneri-
can Samoa. It does not reter 1o a< itizen

of another (nunlr) who has applicd tor
LLs. citizenship,

MATHEMATICAL AND PHYSICAL SCIENCES

of lhe UnltLd Statc as of Janu-
ary 1, 1984; (2) will have carned
by thc bcgmmng of their fcllc)w-

""" ¢ a doctoral dcgrcc in
onhe of the mathematical sci-
chices listed above or have had

rescarch training ana experi-

cnice cquivalent to that repre-
scnted by a Ph.D: degree in one
of thosc fields; (3) will have held

thc doctorat«_ for no more than
five years as of January 1, 1984;
and (4) will not peroust have
held any other NSF postdoctoral
fellowship.

Each applicant will be required
tii Siibiiiit zi iééééft?i iilziii for th’b
f(.llowshlp.s arc (ICSlgnLd tg) sup-
port ncithier the prepéaration of
prior rescarch resuits for publica-
tion nor the writing of textbooks.

Deadlinies for Felloiwships

Anticipated deadline for stib-
mitting applications is Decem-
ber 3, 1983.

For More Information

Contact the Program Dircctor
for ‘%p( cial Pm]Lcts Mathemati-
cal Sciences Scction, National

Science Foundation, Washington,
.. 20550. (202) 357-9764.
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GUIDE 10 PROGRAMS

Eomputer Research

-Theoretlcal Computer Scn-

dnd formal Idnguagcs computa-
tional complexity: anatysis of al-
gorithms: theoretical models for
computalio.r and other theoret-
ical prob|cms concerned with
[h(_ foundatlons of computer sci-
ence:

« Software Systems Science—
Conceptual basis for the specifica-
tion of future software Systeins
and the necessary expcriimenta-

,tion with such systems, includ-
“ing advanced programming lan-

guages and optiinizing compilers;
functional and relational specif-

prove the corrcctncss 0‘,9,!9,'
grams; study of the concurrency
of operations; discovery of new

algorithims and improved meas-

urcs of cff(:ctwcncss of known

. S'o'ftWé'r’e Engineering—The
structure and design process of
compiiter software, especially
verification, testing, portability,
rcliability, and human interfac-
ing to nuiieric and nonnumeric
software systcims: Arcas of em-
phasis iiiclude program valida-
tion and testinq, software tools:
and human factors in software
design and use. The program
also supports research in com-
putationally oriented numerical
analysis; the design and con-
struction of high-quality portablc
software for scientific research,
and expcrimental implementa-
tion where that is an integral
part of thc rescarch

puter- based systemis that have

.16

some of th"c 'cliéiréi'cti 'ris’ti'cs’ of
areas mclude pattern recogni-
tion, ilmage processinig, compuiter
vision, knowledge representation,
problem solving, natural language
understanding theorem prov-
ing, and arcas rclated to the auto-
matic_analysis and handling of
coniplex tasks.

. Computer Systems Design—
Priiciples of computer systems
design relating to the structure
of computer systems or the pro-
cess of systems design. Topics
include, but are not limited to:
computer system architecture,
distributed computer systems,
intcgrated hardware/software
systems; performance measure-
ment and evaluation, fault-tol-

crant systems Iocuc de5|gn com-

intcraction. and VLSI de,s,n,gn
mecthodology. The scope of this
program includes expcrimeiital
implementation where that is an
integral part of the research.

. Coordmated Experiﬁmental
Research—Stipport to establish
and enhance expenmental re-

search facilities, aid technical and
professional support personnel,
and allow ncccssary maintenance
of the facilities: Support is also
possible for large multiinvesti-
gator prO_]eC(S in experimental
computer research of a scale
not possible under regular pro-
grams. Grants arc expected to
have five-year durations. Note:
D(’adllne for proposals ls Sep

that date wm be returned

. Special Projects—General
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and specializid projects fociis-
ing for cxainiple, o socictal is-
Sties i conipliter scienice, includ-
ing pirivacy and scciirity, legal
aspects of comptiting, and social
and ceonomic impact: new direc-
tions in coniplter sciciice and
applications, including compiiter
Hetiwoiks, databases, and data-
bedse managenicit; computer-
basedl iiodeling atid othier topics

ob spedial interest in computer:

sciecnce.

Lomputcr Rcscarch Equnpment——

Stippoit tor thie purchasc of spe-

« Elementary Particle Physics—
States of matter and their prop-
citics and interactions: data that
can be compared with theoreti-
cal imodcls and idcas aboiit the
nature of the submicroscopic

world. Support goes primarily to
university groups to conduct ex-
perimental rescarch at the major
accelerdtor ceniters at national
(ll)omton('s or at spcciallzed

d”llldl(_(l Idl)mat(m(:, S.

o Intermediate Energy Nuclear

Physics—l)ynamlcs of nuclear

and nuclcon excitations and nu-
clear reactions; studied with pri-
iary and secondary beams from
accelerators with cnergies greater
than about 100 MeV; roles of ex-
cited meson states in nuclei; basic
intcractions and fundaniental
symmetrics investigated at the
iiii(if&ité Béthbii p'a"rti'cl'e 'a"n"d

(ldl purposc LQUIDI"LH[ for com-

piiter research; Funds | for main-
tenance durlng the first year of

operation may ¢ ’1|SO be requeste(l
The equipinent should be neces-
sary for the purs[u' of specific

rcscarch prOJeqs it must be
necdcd by more than one pr(gcct

and must be the kind of equip-
niert that would be difficult to jus-

tify for one prOJect alone. The total

cost must be at least $10.000. Sig-

nificant cost-sharing is required.

Note: Deadline for proposals is
Qgggmber 15. Proposals received
after that date will be returned.

supports national facilities and
user groups:

« Nuclear Physics—Structure

and dynamlcs of nuclear matter

and reactions among nuclei stud-
ied with light and heavy ions from
a variety of accelerators and with
neatrons: Emphasis is on the
study of universal symmetries
and conservatlon Iaw% releyant

weak interactions as well as,t,he
bulk properties of nuclear matter.
interdisciplinary efforts and appli-
cations to other fields are also
important components.

. Atomic Molecular and [’Ias-

ma Physics—Properties and inter-

actions of particles at the atomic

imolecular, and more ;omplex
adgredation levels in which the

atomic characteristics dominate.

Specific interests include meas-

urement of _precisely defined

states of atoms and the Interac-

MATHI ATICAL AND P'iYSICAL SCIENCES
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tion of these states with other
such atoms; formation and prop-
crtics of highly perturbed clec-
tronic configurations in light and
heavy atoms; study of the com-
plex states forimed diiring close
collisions of heavy atoi. - ultra-
precise measurcimeits of atomic
propeities to verify basic theories
and find expressions of new physi-
cdl laws; deieral aind collision-
free plasinas.

e Theoretlcal PhySIcs——Quan-

rLsuItq of cxperimental physlcs

and to suggest new directions

e Structural Chemistry and
Thermodynamics — Equilibrium
aiid tiii1C'dépLi1d'eiit th"e'r'm"o"dy
lcs,, macroscopic propertjes qf
imatter; interinolecular interac-
tions il condensed phases; prop-
crties of colloidal systems and

surfaces; high- temperaturc chem-

istry; new methods for structure

determination: measorement and

interpretation of the geometrical
parameters of chemical species
by spectroscopic and diffraction
methods.

¢ Chemical Physics—Develop-
ment of a general chemical theory
to aid in the design and interpre-
tation of cxperimental studies;
chemical studies of single colli-
sions of atoms and molecules;
acquiring and iiterpreting data
ol thic interaction of radiation
with atoms aind imoleciiles; study

for research on the properties of
physical systems from quarks
and nticlei to stars. Emphasis is
on particle, iiiclear, and atoinic
lh’i:’o"ri'es’

'pcr_ts of the exploswe creatlon
of the universe, its present dy
inairiical 2volutlon and its ulti-

imate fate; strong gravitational

f‘elds of X-ray sources, neutron

stars; and black holes; fine de-

tails of weak gravitational fields:

gravitational radiation; gravita-

tional interaction with quantum

mechanical systems:

of eitergy transfer withiii and be-
tween individual molecules.
o Chemical Dynamlcs—Corre-

lations and generalizations relat-

ing molecular structure; energet-

ics, and reactivity; characterization

of transient intermediates pro-
duced in reacting systems, and
elucidation of their roles in pro-
aucing chemical change; influ-
ence of chemical environments;,
catalysts, and energy sources on
rates and products of chemical
reactions; kinetic studies to de-
velop general laws and theories
in chemistry; innovative tech-
niques and instruments to study
reactivity; fundamental rate data
for use in allied disciplines.

J Chemlcal Analysis—Hew or
|mproved methods to analyze
all foritis of matter in all media;
analytic pmcedures that couple

novel chemistry with advanced
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instrumentation; comprehiensi
dpprodchics to the characteriza-
tioh ol coniples materials.

. Syiithetic ihdr'g'a"n’i'c 'a”n”d 6'r-

hmtion of small
m()lc(uks fucls and bioiinietic
iiodels; inorganic compounds in
che mothuapy ard plant and ani-
il nutrition; (‘I‘IVII‘OHI‘IICI‘Ila| im-

- pac ts 0! hc(wy ions; synthqys of

i nlqdlll(_ substances and mate-
rials that have uscful catalytic;
clectrical; and thermal propertics.

e Synthetic Organic and Nat-
ural Products Chemistry—Prep-
characterization, and

aration. and

. Solld State Physms—Expul-
pieiital research on netals; seriti-
conductors, arid insulators i the
C rystdllmc state; the amorbhous

state; and intermediate states
of disorder, mvolvmq studies of
phasc transitions and clectronic,
magnetic; and lattice structures
and their excitations. Important
arcas include studics of physical
phenomena at surfaces., at inter-
faces, and in micrgsystems; pho-
tiiii Clcti'r'o'ii pbéiiiiiii ibii é;iid
tra|1§p()rt propertics; resonance
studics; and nonlincar phenom-
L‘iia'

pulmcntal rcscarch o design,
syithicsis, and high-yield prepara-
tioin of new inaterials for emerging
scicrice and technology: chemi-

ammal diid Huiniai sources and

nonbloloq1cal synthctlc com-

pounds; development of highly

efficient reagents and methods

to synthesnze compounds for

use in medicines and agrlcul-

tural chemicals; design and syn-

thesis of theoretically important

compounds to test theories of
strocture and bonding.

 Chemical Instrumentation—
Aid to universities and colleges

in zitdiiiiiiig ~major itéﬁis of

rescarch in chemistry.

cal reactivity of, within; and upon
solids; new methods of solid-state

synthesis; and physical proper-

tics of solids. Relates chemica!
composition and structure to
chemical reactivity and to such
physical properties as chemisorp-
tion, defects, electrical conduc-
tivity, imass transport, magnetism,
rcaction kinetics and mechanisim,
and chemical stability.

_ » Low-Temperatiire Physics—
Experitnental research on coin-
dernsed matter that requires low
and/or ultra-low temperaliires,
and the study of phase trans tions
and crltical phenomena the oc-

currence and nature of super-

conductivity among ordered or

disordered alloys and com-

pounds; nonequilibrium super-

conducting properties of weak

MATHEMATICAL AND PHYSICAL SCIENCES

Materials Research
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Gk and Josephson jtinction do-
iii; = ;iip'ciﬂiiitl ;iiii;ii'ni'c% '()’f lli(-
“Ill(' relate d plu_nmn’(.ndr das lht:y
puridin to systeniis vl reduced di-
mensionaiity and reduced crys-
talline perfection.

. C()I‘IdCl‘ISLd Matter Thcory—
Ihu)ull(nl research on corr
diensed nmllu nm)lvmq studies
vt pittase tiansitions and cntlcal
plicnomnierna kinctics of con-
densed matter S)xtcms far from
u]mllhnum clementary excita-
tions, lit o ancd nonlinear lattice
d\n(nm(s defects; surfaces; clec
tronic and magnetic states, trans-
port and optical propertics, and
nmcmscopm quantum proper-
tics such as superconductivity
and superfluidity.

. I“iétéiiii'rgy—'—"i‘h'c'(i'rétical and
( \p( nm( nlal mvc llgatlons to
lurc; |)mput) re ahons grn(l pre-
dictive behavior of arvstalline and
amorphous mctallic systems in
variolis environiiienits; corrosion,
crosion, ahmslon and wear phc-

ion |mplantat|on and relation-
ship to properties: nucleation and
(uowlh kinetics of liquid-solid
anl solid-solid phase transforma-
tiots: solidification phenomena:
computer studies of phase equi-
libria; grain boundary. and inter
facial phcnomena:  clustering
iii'(léi’iiik; eiiiii ééjégdtibii éfT(:ClS-
fallg;m., and fracture pr,occsses,,
iiiiiiiiii’ba”r anclastic behavior of
"""" systems; deforimation
nu.(.hdnlsiﬁﬁ.

e Ceramics—Rescarch oii fuin-

darmental pmpcrllcs of ceramic
P terials; m(luqu glass; qmph-
ite x(tuut()x) oxides; nitrides
and carbides, and other inor-
ganic compounds; deformation
and  fracture

ceramic malerials in

cnvnr()nméiiiéi tbﬁéSidii

mechanisms of
scvere
érb'i

magnulc, and optical plopcr;
tics. Fundamental properties of

scmiconductors, with special
cmphasis on processing and
characterization.

f@iyiﬁéis—Régéami on the

thetic macromolecules and the
complexitics resulting from their
largc size; synthesis of new poly-
mers of high molecular weight
and precisely defined structure:
characterization of the cheimnical
and physical striicture of poly-
mers; molectlilar arrangemerits
in aimorphoiis and crystalline
polyiners, and in their mixtures:
nmcromolgcular chain dynamlcs
and relaxations: molecular char-

acteristics and their relation to

mechanical, Optlcal tfansport
surfacc and solution propertlc-s

inolcchlar behavior.

« Materials Research Labora-
tories—Major interdisciplinary
Idboratoncs dLSIgl‘Ied to comple-

by undertakmg programs of a
scope or coiniplexity not nor-

inally feasible under tradmonal

siipport. Essential activities in-

clude the devclopment and op-

cration of central experimental

facilities for the joint use of fac-

ulty and students; maJor coop
erative rescarch programs in im-

20

pottant materials problenis or
problei arcas, and sceding of
Hovel coricepts and ideas i
Hi-iterials research.

Cl|ItICS for pmwdan extremely
high magnetic fields, develops
new and improved magnets, and
carrics out rescarch using high
magnclic ficlds. The magnet fa-
cilities are available for experi-
mients by visiting researcher. and
NML stafl.

s Synchrotron Radiation —
Stipport for the syihichrotron ra-
'dia'ti'o”n' racilities 'a't Wis"cb'n’s’i'n’

tcnsc source ofcontmuous elec-

troinagnetic radiation reaching

into the far ultraviolet and X-ray

regions of the spectrum:
; S'm”a'll Aﬁglé SC’a’tteri'n"g—Sup'-

Oak Rldgc National I,aboratory

for stiiall- anglc neutron and Xray

scattcrlng from materials: Users

dlso develop the statc of the art

in small-angle scattering:

« Ifistrumentation for Materials

Research—Support for multiuser,

multidisciplinary instrumentation;:

instrument fnia iecﬁiilque devel-
hohiiziily would be handled by a
single program but costs more
than $200,000; closed-cycle he-
lium liquefaction systems: re-
search facilitics at Arizona State
{electron microscopy). Montana
State and University of Minnesota
{both surface science).

Ior more lnf()rmatlon on the



Nallmml U ser hxcmtlcs and Re-
gional liistruiientation Facili-
tics, contact them as follows:

Coriicll High-Energy Synchro-
tron source

Wllson Labor*nor)

Cornell University

Ithaca, New York 14853

(607) 256-7163

Wisconsin Synchrotron Radia-
tion Center

University of Wistorisin-
Madison

3725 Schiicider Drivc

stolighitoii, Wiscoiisin 53589

{608) 873-6651

National Center for Small-
Anglc Scattering Research

Oak Ridge National Laboratory

P: ©: Box X

Oak Ridge; Tennessee 37830

(615) 574-5232

Francis Bitter National Magnet

~ Laboratory

Massachusctts liistitute of
Technology

170 Albany Strcct
cambridge; Massachusctts
02139

(617) 253-5517

chnonal Faclllty for Ihgh-
Resolution Electron
Microscopy

(.enter for Solid-State

] Sciences PSB-255

Arizona State University

Tempe, Arizona 85287

{(602) 965-6459

Regional Facility for Surface
Analysis

423 Shepherd Laboratorles

University of Minnesota

100 Union Street, S.E.

Minneapolis, Minnesota 55445

(612) 376-9333

Regional Facility for Surface
Science and Submicron

__ Analysis _

Department of Phy5|cs

Montana State Unlvusny

Bozemian; Montana 59717
(406) 994-3614

MATHEMATICAL AND PHYSICAL SCIENCES
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These NSF programs seck to
strcngtth engineering research
and. as appropriate. to focus
some of that research on areas
relevant to national goals. This
is done by supporting projects
across the entire range of endgi-
neering disciplines and by iden-
tlfqu and supporting special
arcas where results are expecled
to have timely and topical appli-
cations. NSF'S ciigineering pro-
granis scek to improve the pos-
sibilitics for converting research
colicepts aiid resiilts into prac-
tical usc.

The spccnf‘c objectlvcs of the
ciigineering activity are to:

U Adnncc fundamental knowl-
cdge of crigineering principles
that will be applied to the analy-
sis and dCS|gn of a large variety
of man-made devices; systems,

and processes.

. Strcngthen the academic en-
gmecrlng rescarch base and ad-
dress the need for more basic
rescarch to underlie industrial
technology innovations.

« Create an improved research
cnvironment that will encourade
larger numbers _of enginieers to
scck gradiiate edtication and aca-
demiic careers, as well as pursue
research.

+ Stiniilate the application of
ciigincering Knowledge to the
soluition of significant problems
of national interest:

The Engineering Directorate
consists of five major areas:

Division of Electrical, Comput-
er, atid Systertis Engineering

Division of Chemical and Proc-
ess Englneerlng

Division of Civil and Eiiviron-
mental Engineering

Division of Mechanical Engl-

neering and Applied Mech-
anics

oOffice of interdisciplinary Re-

Etligibility

The most frequent recipients
of support for research are aca-
demic institutions and nonprofit
research institlitions, although
awards are occasionally made to
profitmaking organizations, in-
dividuals, and State, local, and

Federal Government agerncies.

Most awards result from unso-

I|C|ted research proposals which

should be prepared according to

the guidelines set forth in Grants

for Scientific and Engineering

Research (NSF 83-57).
Deadlines

‘Submit proposals at any time.
[’[ngsals received too late for
qon5|deratlon in a particular fiscal
year (ending September 30) are
considered in the lollowing year.
if a specific start date for the proj-

e 23
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Electrical, Computer,
and Systems
Ehgihééﬁﬁ’g ’

12

cet is |mpor}gnt clearly explain
the (u(_umstanccs and allow at
l(_db[ six- months lead time for

review and processing.
For More Information

Contact the Program Analyst

Areas of Research

The Division of Electrical, Com-
putcr and Sy,tems Engmeermg
supports research on basic elec-
trical phenomena and in the syn-
thesis and analysis of devices,
circuits, and systems. New knowl-
edge resulting from this research
contributes to technological in-
novations. Progranis support the-
oretical, experimental, and design
investigations in automation and
robotics; signal processing and
comitilinications; lasers, beams,

and plasmas; solid-state devices

and microstructures engineer-

iing; systems engineering and

operations resedrch; hardware;

software; and algerithms for nu-

mierical and symbolic processing

science and technology to aid the

handicapped; and large-scale sys-

tems; including computer-aided
design and manufacturing.

Specific areas of research incliide:

» Automation, Bloengmeer-
ing, and Sensing Systems—atuto-
mated processes and machine in-
telligence. The program supports
research on methods of acquiring
data in physical or blologi(.al
problem domains, extracting key

24+

for Communications, Dircctorate
for Engineering, Mational Science
Foundation, Room 1110°-B, Wash-
ington, D.C. 20550. (202) 357
9774. Or write directly to the ap-
propriate Enginecring division
or officc.

features from the data, and the
control of en; effectors or proc-
esses. Applications stich as image
processing, robotics, bioengi-
neering, and remote seiising are
stressed.

& Computer Engineering—
Novel computer architectarcs

iifiplemented in Very-large scaie
integration, specnal -purpose com-

puting structures, hardwarejsoft-

ware design methods, software

technology, and distributed and

parallel processmq Robotics

research focuses on new com-

puter architectures and special-
purpose hardware for real-time
computation, and design and
implementation of new computer

Ianguages

municatlons-—Systems method-
ology and dev:ces for optlcal

com putgr ,Vcormrmunrlcatlon s 7netr-
works, digital signal processing,
information theory, and electronic
circuits.

« Quantum Electronics, Waves,

and Beams—Toplcs in quantum

electronics; plasmas electro-

magnetics and acoustlcs This
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tescarch is iypic ally redated to
the qn ‘neration. propadation, and
actection ot clectiomages. tic and
acoustic waves and the preduc:
tion and maripulation ol ch.daged

parlicics.

« Solid-Statec and Microstruc-
tures Engineering- -Solid-stite
clectronics with chiphasis on
novel devices dind integrated elec-
Lronics processing technigues:
Devices inclide silicon and com-
pouind Seiiconductor, st_iercon-

duriting, optical, mdg 1(_t|c and
surface acotistic wave: Fmphasus
oh subinicron devices ﬂnd micro-

tabrication tec hmquu

. ‘Systemb Theary and Opera-
tionns Resear-h—New methods

1he Dmsl()n of thmmll and
I rocess Engineering focuses on
the design, optimization, and
operation of a wide range of
processes n the chemical, petro-
lcum/petrochemical, tood, bio-
(mmlcal/i)hdrmaceutlcal min-
eral; and allied industries. The
division supports rescarc!: that
ié'y's 'tii'e foundation for techito-

velopmcnt of fundamental prin-
ciples, design and control strate:-
gics, mathetnatical models and
experitticiital  techniques that
ciit across a large number of

induistrics and processes. -
Arcas of support include catal-

ysis: combustion; plasma chemis-

of ditilysis, modeling, estintation;
identification, umtml, and ()ptl-
nnml/}mrﬁmt can bf a; pllcd to
systefpis and prosg sscs; mathe-
imatic techmques in operations
resedren +both lingar and nori-
liiear); and integer progranmming;
schgdulmg, queteina loction,
and routing.

« Science and Technology to
Aid the Handicapped--Ba~ic
research with the potential tor
sigrificani beaefit to the physi-
'ca'iiy iia’hdicappai 'Cbiit'ributibns

.1Is research
artificial intellirence techniqus,
microcircuit tec hnology, and ro-
botics arc exan . ples of currerit
support.

are sought. Matz

try: biochemical, electrochermical,
macrcn:olecuar, and separation
processes; particiilate character-
ization and interaction; thermo-
dynaitiiz and traiisport properties;
and reriewable aiid nonrenewable

miaterials processing: Specific

arcas of research include:

+ Kinetics, Catalysis, and Re-
action Engineering—The rates
and mechanisms of important
classes of catalyzed and uncata-

lvzed chemical reactions as they

relate to the development or

control of chemiical processes
or to the design and operation
of chemiical reactors; includin

clectromagnetic and phbtochem-

ical processes.

+ Chemical and Biochemical

25

ENGINEER

Chemical and
Process Engineering

NG
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Processes—Basic ¢ngineering
nschts of biochemical engineer-
ing pmcgss control, process de-
sign, p()lymcr processing, and
food process enginecring.

« Engineering Ene,rgetlcs;'—’
Basic understanding of cnergetic
processcs. including plasimas
{plasma coating, etching, and
synthcsis of imaterials, arc tech-
iiblbgiéé) Cbiiibiistibii bf Cbh-
iiiclear engiiieering (nreutrrqn
transport, reactor dynarnics, etc.);
chiergy conversion, including mag-
iicto-hydrodynamics, thermionics;

diid direct erniergy conversion:
. Thermodynamics and Trans-

port Phenomena — Thermody-

namic properties and theories,
transport and diffusional proc-
esses, interfacial and surface
phenomena; mass transfer and
turbulent mixing in pure fluids,
mixtures; and dispersed phases.
Systems studied provide data, cor-

The Division of Civil and E’n’v,i’rii

onmental Enginecring deals with
{1) extending our understanding
'o't‘ HiL basic b’i.hz}ii/i'o"r 'o'f 'ri’a'tii'r'a’l
tures and systel11s from both the
clemental and imacroscopic view-
poiiits, and (2} stiidying ttie effects
of huiniai activities oin the natural
chvironment. Hence, one obJ(’c-
tive of these programs is to in-
creasc understanding of how
to design: construct; maintain,
reconstruct; and operatc an
cfficient; satisfactory; and eco-

26

relations, and theory useful in the
design of chemical, polymer, and
Lnugy -related processes.

_ . Partlculate and Multlphase
Processes — Characrterrlzatlron of
particles and particulate systems,
interfacial and colloidal phenom-
¢iid, and processing arid modifi-
cation of dispersed SOIld Ilqmd
and gas particulate systems:

* Separation Processes —
Improvlng perfornjrairlcg E’[‘E’,E‘["

derstanding of existing processes

and devising novel ones for the

efficient separation of chemical
species in process streams.

e Minerals and Primary Materi-
als Processing—Producing and
handling minerals, metals, refrac-
tories, ceramics, and other inor-
ganic raw materials.

. Renewable Matenals Engi~
neering—Engineering problems
relevait to conversion and use of
biologically bascd raw materials.

nomical built environment or
infrastructure. A second objec-
tive is to study the phenoiniena
involved in earthquake hazards
aiid, through research, point out
ways to imitigaie these hazards
Specific areas of research Include:

. Geotech nical Engmeenng——
Sonl rock snow. and ice mechan-
ics; cngmecrmg geology and geo-
physics; and methods of analysis
and dLS|gn related to construc-
tion, mining drilling and natural
hazard engineering,
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nics—Ad-
materials;
iuding nat-
ind; analy-
iiiiiputeré
xblllty and
is; evalua-
ral systeins

logy., and
ineering—
tter tinder-
riottiena of
it! (2) build
i1 for engi-
orocedures
Jwater flow;

- transport,
‘ships. op-
resources

and ocean

and Water

chanical En-
i Mecr‘amcs
iven by both
ic phenom-

Lhnologlcal

e need to

mechanical
‘hanics: Divi-

he general
anics; solid
transfer, and

:undamental
1@ mechani-

sing the best
1 processes.

Quality Engineering — Funda-
mental engineering principles
rclating to quality aspects of
water supply. storm and sanitary
drainage, water and wastewater
treatment, and the diffusion, dis-
persion, and interactions of en-
vi'rbiiiii'e'ritél p"o'lltit’a”rits’

Vt;oann, mtegra[ coniponent Qf
the President's H'a'tib'ri'a’l E'a"rth’
this program provudes the prl-
mary source of Federal support
for engineering | research on ways

to mitigate earthquake hazards

The program’'s prmupal focus is

on the behavior of geotechmcal
materials and the structural
response of engineering facili-
ties to earthquake loadings. How-
ever, it also deals with research
related to society’s response to
earthquakes and other natural
disasters.

* Solid Mechanics—Deforma-
tion and failure of solid materials
(constitutive equations and frac-
ture mechanics); structural integ-
rity (including nondestructive eval-
uation and acoustic emission),
material processing, structural
materials, porous and granular
materials, composite materials.

* Fluid Mechanics — Hydrody-
namics; stability and turbulence,
rheology, fluid biomechanics,
multiphase flow and nonlinear
waves.

s Heat Transfer—Heat transfer

27

ENGINEERING

Mechanical
Engineering and
Applied Mechanics
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Interdisciplinary
Research

it porous materials; phy5|cal
irechanisins of bollmg and con-
densation of fluids; heat transfer

in two- phase ﬂow novel tech-

urement: fundamentals of dry

and wet coolmg towers; schemes

for the use of waste heat heat

exchangers.

¢ Mechanical Systems — Dy-
nantical systems and control {in-
cluding robotics), design meth-
odology and interactive graphics,

This office strengthens NSF's
ablllty to support cooperative in-
quiry among the sciences in ad-
dressing critical problems. For
example, OIR identifies potential
research a'réas and encourages

lnterd|sc1pllnary research that
may require support from a num-

ber of different NSF programs.
OIR also supports workskops

and symiposia to define research

needs in highly visible-interdisci-

plinary areas. The office supports

special studies andstate-of-the-art

review papers on the status of key

research areas that cross disci-

plines. Toplcs are selected based

or the complexity of a problem

and its S|gn|f‘cance Further, OIR

supports the study of interdisci-

plinary research itself, to identify

factors that aid or impede it.

28

(lncludlng modelmg, materials
and dlagnostncs)

* Production Research — Unit
operations and computer- mte-
grated manufacturing processes;

potential for fabricating materials;

methods engineering: engineer-

ing econoiny; productivity of white

collar workers and managers.

Thernes lnclude manufacturmg
systems, factory automation; and
product quality:

Eligibility

) Recnplents generally are aca-

deiriic and nonprofit research

institutions; although awards
imay be made to others; includ-

ing small businesses and gov-

ernment agenC|es
Deadiines: open

For More Information

Researchers interested in in-

terdisciplinary research confer-
ences, or workshops are invited

to consult with staff before sub-

mitting proposals: Contact the Of-

fice of Interdisciplinary Research;

Room 1121; NSF, Washington:
D.C: 20550. (202) 357-9707.
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NSF provides tfunds for re-
scarch equipment as part of reg-
ular resecarch grants, and it also
makes sceparate awards exclu-
sively for such equipment at in-
stitutions of higher education.
The objective of this type of grant
is to improve the quality or
broaden the scope of work to be
dotic at the proposing institution.

Ihiportaiit considerations in
niaking thesc awards are the qual-
ity and importance of the research
for which thie cquipitient is to be
used; the appropriateness ofthC
cquipment and its cxpected con-
tribution to the research; the
qualifications and past record of

the principal investigator and

associated staff; and provnsnons
for essential supportmg facilities
and mamtcnance of the proposed

tlon is tho likclihood that the
cquipment will be useful for sev-
cral different rescarch projects.

Etigibility

Awirds will be made accord-

This program provides an op-
portunity for receintly appointed
assistant or associate professors
to initiate acadeniic engineering
research. Proposers compete for
flinding only with one another and
tiot with riore seiiior researchers.
Goals are to ericouirage faculty
to begin their research careers
and to make ati academic career

ing to guideiines in the NSF book-
lct Grants for Scientific and Engi-
neering Research (NSF 83-57).

Proposals for research equip-
ment exclusively {those that do
not reqtiest fiinds for faculty, grad-
tiate students, or other staff) may
coiie from individual research-
crs, research groups, engineer-
ing departiiieiits, or engiiiceriiig
colleges.

Deadlines

The target date for receipt of
proposals is December 15. Pro-
posals received after this date
will be réViéWE'd élth"o”u"g’h théy

mcetmg.

Fo"r M'o"r'e informaiion
sedrrh L‘qurpmcnt Grants (HSF

82- 55) is available on reguest
from the Program Analyst for

cemm qnlcatlons Directorate for

Engineering Room 1110-B; NSF,

Washington; B.C: 20550:

in the engineering fields more
attractive to recent graduates.
The program is directed toward
full-time engineering faculty mem-
béré th haVé héd hb ijridr Sub-
awarded ona competltlve ba5|s
are to be used for the mma-

mental research projects in any

¢ . 29
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rescarch area normially supported
by the Directorate for Engineer-
ing. The deadline for receipt of

proposals is December 1. A bro-
chiure, Engineering Research Ini-
tiation Grants (NSF 83-52); is

Program_Analyst for Comirnurii-
cations, Dircctorate for Engineer-
ing, Room 1110-B, NSF, Washing:-

ton, D.C. 20550.
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supported by these programs
arc designed to strengdthen sci-
entific understanding of biological
and social phenommena. Research
is su'p"p"o'ited across the sp’e'ctr'u”m'

of Il\(lng orgamsms to the com-
plex interactions of human beings
and societal organizations.
Although most of the prOJects
suppoited are on the basic end

of the research spectrum the pro-

grams accept and fund proposals

for applied work as well. Support

inay also be provided for research

workshops, symposia, publica-

tions and monographs confer-

ences, the purchase of scientific

equipment for research purposes
the operation of specialized re-
search facilities, and fhe improve-
ment of research collections.

To provide reasonable assur-
ance of long-term support for con-
tinuing projects of high scientific
merit. funding may be provided
for periods up to 60 months, in
annual increments, contingent
upon the availability of funds
and satisfactory progress of the
research.

Instltutnons are requlred to
share in the cost of unsohcnted

HSF grants or contracts

Before submiitting a proposal

for research support. consult the

brochure Grants for Scientific

and Engmeering Research (NSF

83-57) for guldance in preparmg
the application. A recommended
format and some standard forms
are in the brochure.

_ For information on Doctoral
D|ssertat|on Research Improve-
ment awards see chapter 7,

“Other Activities.”

Eligibility

The most trequent reCIplents

of support for basic scientific

research in the Biological, Be-

havioral, and Social Sciences are

academic institutions and non-
profit research groups. In special
circumstances, grants also are
awarded to other types of institu-
tions and to individuals. In these
cases; preliminary inquiry should
be made to the appropriate pro-
g'ra”m' ofT cer before a proposal

gf scnentlsts Awards ,are'_made
for projects corifiied to a single
disciplinary area and for those
that cross or merge disciplinary
interests.

Deadlines

Submit proposals at any time;

allow about six to nine months

for review. Proposals to be funded

in a particular fi fiscal year (endmg

September 50) normally should
be received no later than Janu-

32

BIOLOGICAL,
BEHAVIORAL;

AND SOCIAL
SCIENCES
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Physnelegy Cellular

and Molecular
Biology

22

ary of that year Tangct dates.
which vary by division, are pub-
lished in the NSF Bulletin.

For More Information

_ Contact the responsible divi-
§iﬁorrj|”qrirerért67r, Nationa! Science
Foundation, Washington, D.C.
26550.

Proposals dealing with research
involving recombinant DNA gen-
erated in vitro should take into
account the guidelines adppteq
by the Department of Health and
Human Services, as published in
the April 21, 1982, Federal Reg-
ister (Vol. 47, No. 77, Part 11, pp:

17180-17198).

Cellular and Physiological
Biosciences
s Cell Blology—The blology of

procaryotic and eucaryotic cells

in vivo and in culture; structure

and functlon of the cytoskeleton,

membranes, chromosomes, and
cell organelles; meiosis and
mitosis: growth control; bio-
genesis and processing of cell
structural elements; regulation
of cell shape; polarity, and motil-
ity: mechanisms of endocytosis,

secretion, and othér cell activities.

» Cellular Physiology—-Recep-
tion of signals by cells, message
transduction within cells, and the
responses of cells to that infor-
mation. Includes studies on the

33

Aréas of Research
The major research areas of
NSF ijibg'réiiﬁé in the Bi'o’l'o’gical'

Support is not prowded for clln-

ical research (diagnosis or”treat-
itient of disease; abnormality. or

malfuriction in pebple or animals

or testing of drugs or procedures

for their treatment):

|mmune respbnse mechanisms

of hormone action: and regula-

tior of muscle contraction.

7 -Developmental Biology —
Mechanisms involved in the devel-

opment and growth of plants and
animals: Areas Iincluded are em-
bryogenesis, morphogenesis, re-
producnon, pattern formation,
gene exprgssion, cell-cell inter
actions, differentiation, and regen-
eration. Emphasis is on the ex-
perimental analysis of developing

systems. -

. Regulatory Biologw—-Charac-
teristics and evolution of mech-

anisms, such as endocrine and

neuroendocrine systems, that
initiate, integrate, and regulate

physiological ﬁJnCUonS in tissues;

organs, and organisms: Physno-

logical adaptatlon of anrimals to
efivironmental variables; includ-

ing conditions of stress.

Molecular and Genetlc

Biosciences
. Blochemisti'y — Chehiical



proteins, carbohydrates; and no-
t‘ii ic aitids ;inki the identification
that dLscnhL their functions; the
mechanism and regulation of the
biosynthesis of protcins, carbo-
nvdmus and iiiiClLiC zind fatty
llon, N‘IL l)lg)nglLSls, topography,
an’d 'as's"cinbl'a'gt of iiieiﬁbiéhes

their u)nstllu( nt macromole-
cules: virus striictiiie, asseriibly,
rgphcatnon and cxpression.

¢ Biophysics — Chemical and
physical changes that occur in
macromoiecular compounds
{biopolymers) during their func-
tional processes: molecular struc-
ture, dynamics, and interactions
and alterations in these molecu-
lar properties that occur during
the functional state.

* Genetic Blology—Organlza-
tion; function; transmission; and

rcgulatlon ofexpressnor of hered-

and extra-nuclear) of all orga-
nisms, procaryotic and cucaryotic,
including viruses. Interactions
between nuclear and extra-nu-
cicar gcnomes; intcractions be-
tween the hereditary materia! of
hosts and parasites, including

BIGLOGICAL,

animal, plant, ai.d bacteriali vi-
ruscs. Repair of damaged DNA
in both cucaryotic and procaryotic
organisms. Evolution as recorded
in the hereditary material of
organisms.

* Metabolic Blology—chem-
ical changes and molecular and
physnologlcal processes in plant

microbial, and animal systems

through which new material is

assimilated and transformed

and by which energy is prowded

for vital processes: Major areas
of support: plant biology, micro-
bial phvs:ology and transport
processes. The program does
not generally support rescarch
in biochemical pharmacology
metabolism of xenobiotics, or

the netabolic basis of disease.

* Alternative Blologlcal Re-

sources—Use of biological sys-

tems and biomass conversion
as alternative sources of indus-
trial and pharmaceutlcal chemi-
cals and energy. Emphasis is on
the use of arid land plants (such
as guayule and jojoba) as sources
of petrochemical substitutes.
Other topics include biological
nitrogen fixation and plant stiess
{drought, nutrient depletion,
salinization).

BEHAVIORAL. AND SOCIAL SCIENCES

Biological Instrumentation
_The purchase of niajor, spec-
ialized instruments for use in
blologlcal biochemical, or bio-
physical research by groups of
investigators; development of bio-

logical instruments that are not

now available commercially and
will increase the accuracy and sen-
sitivity of research observations:

Postdoctoral Research Fellow-
ships in Plant Biology
Designed to encourage a wide
range of biological and physical
scientists to pursue research
careers in the plant sciences,
and to let recipients choose re-
search environments that will be
most beneficial to their future
scientific developrtient Applicarits
should present a research plan
that contributes to a basic under-
standing of plant blology at the
moleculiar, cellular or whole plant

level, preferably in a discipline or
subfield other than that of their
doctoral training—for exaniple; a
microbial genetmst studymg the
regulatlon of enzymes in plants
or a physical chemist studying
ion transport in plants. For more
information, contact the program
by writing NSF or calling (202)
357-7904 or (202) 357-9782.
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. Ecology—-Commumty ecol-

ogy of land and intand waters, with

cmphasis on mteractlrorns such
as competition, herbvary, polli-
nation, and predation in natural

and agricultural ecosystems, and
coevoliition within interacting

grouips; microbial ecology of soils

and sedlments especially in rela-

tion to degomposntlon nutrient
cycling, and productivity; influ-
ences on the distribution and
abundance of animal and plant
communities both now and in

the recent geolog|cal past.

s Ecosystem Studies — Fleld
laboratory, and mathematical
modeling studies of the proc-
esses and components of natural,
managed; and man-dominated
terrestrial, freshwater, and wet-
land ecosystems; new methog§
of predicting ecosystem charige
and mathematically analyzing
functional interdependencies in
complex, highly variable systems;
inforination on ecosystem man-

agement and exploitation:

. Systematlc Biology — The

|dent|t|es relationships; anddis-
tribiitions of living species of

. Heuroblology—Bevelopmen-
tal neuroscience, including for-
mation, growth, and aging of the
nervous system and neurqnal
differentiation and redeneration;
the study of neural systems that

underlie plasticity, movement,

and behavior: and mechanism-

oriented neurobiological research

35

plants; animals, and mncr00rga-
nisms;: fossil Studies of extinct
species to determine changes in

biotic diversity through the earth’s

history: improved methods of
gathering, processing and ana-

lyzing systematic data; functional

morphology: cheimosystematics.
-Blologlcal Research Re-

sources—Operatlonal and refur-

bishnient support for biological
research resources—mcludmg

living-organism stock centers,

biological field-research facili-

ties, and systematic research col-

lections—to enhance the use of
these resources by U.S. scientists.

. POpuIation Biology and Phys—

lologlcal Ecology—General prin-

ciples that describe the adapta-
tions of animals and plarts to

their microenvironments; evolu-
tionary and ecological sngmﬁcance
of life-history characteristics of
plants and animals (i'udmg

behavioral ecology); theoretical
models for ecologlcal genetlcs
adaptive significance of genehc

vanabnllty physnologlcal aspects

varlablllty

at the molecular and cellular
levels.
. Sensory Physiology and Per-

ception—Sensory mechanisms

and piocesses at the molecular,
cellular, physlologlcal and behav-
ioral levels involved in transduc-

tion, neuaral codmg. and informa-

tion processing; neurobiological



and psuh()ph\sudl corrclates
ol svnsm) and perceptual phe-
nomena.

¢ Psychoblology Flcld and

,md its ggnetlc cnwronmtntal
hornonal, neural, and motlw-

tional detérminants, using arw1dc

range of observational, experi-

mental, theoretical, comparative,

and quantitative approaches'

animal lcarning and memory,
conditioning and stimulus con-
trol; preferences and aversions:;
k)raqmg and ingestion, migration
and homing communication, and
the social and reproductive be-

haviors of animals.

* Memory and Cognitive Proc-
esses—Complex buiman cognitive
behavior including memory, atten-
tioi, corcept formation, deci-
sioninakiiig, reading, thmkmg
and problem solvlng, the devel-

ii1 iffants and children:

e+ Social and Bevelopmental
Psychology—Laboratory and field
resecarch in (1} all areas of human

* Economics —Microanalysis of
cconomic aggregates inciuding

national income, price levels,
and employment: forces deter-

mlmng the time path of the
cconomy in response to various
stimuli: determinants and con-
scquences of market structure;
intcraction of fiscal and mone-

BIOLLOGICAL, BEHAVIORAL, AND SOCIAL SCIENCES

social behavior, including social

perception; attitude formation
and change, and social learning:
{2) all areas of human social de-
velopment in children and adults,
including personality and emo-
tional developmental processes

. ngulstlcs—Syntactlc se-
mantic, phonological, and pho-
netic properties of individual
landuages and of language in
denieral; psychological processes
in the prodiiction and perception
of speech; biological foundations
of languadgde: social iﬁﬂiIEﬁCéS on
and effects of language and dna-
lect variation; formal and mathe-
matical properties of language
models.

. Anthropology—/\rcheology

and cultural; social; and physical

anthropology spanning all topics,

geographic areas, and methodol-
ogies. Inciudes study of human
ongms and the interaction of pop-
ulation; culture. and environment;
systematic research collections;
improved methods of radiocar-
bon and other techniques of dat-
ing and analysis.

tary variables in open economies,
particularly as these pertain to
problems of inflation and unem-,
ployment; economic study of
renewable and nonrenewable
'réé'o’ij'r'céé, 'ri'o"riiﬁé'rkét 'd'e'cis’i'o"ri-

human relatlons, econom!c his-
tory and development; interna-

Sciences
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llmml cootioniics; 8 chmqucs of
quantitative (m(xlysm unpmcal
validation and assessment of dif
fercint types of ('umomlé models;
niathciatical cconomics.

. Gcography-——['xplanatlon and
inpact of population shifts. migra-
tion decisions, industrial location,
region al Stagnatnon and residen-
tial choice; cffects of public policy,
cnvitonmental prLfcrc:1cc and
p(l((fl\ul travel costs on land-
use decisions; geographic diffu-
sion ol innovations.

» Sociology — Processcs by
which organizations adapt to and
produce change in their social
context; decisionimaking in orda-
nizations and small groups: social
context_of human developniernt
and behidvior; social factors in
poptlation change; social strati-

fication and the de.velopmcnt of

carcers and work roles; the role

of coninitinication and influence

hetworks in individual and com-
nitinity decisions; iﬁééts of social
mqam?atmn on science and
Knowledge: variation in the social
adttributes of cities and their ef-
fects on competition for resources
and population.

» Measurement Methods and
Data Resources—Survey 6pé'réi-
tions research;
models for the quantltatlve anaJ-
'y'si's of social data; improvemernits
in the scientific adequacy and
accessibility of social statistical
data, including those generated

by governinient as well as the

academic rescarch community;
development and testing of new
social indicators.

J Hlstory and Phllosophy of Sci-

ence—The naturc and processes

of develowivient in science and

tcchiology: the interaction be-

tween science and technology

arid their impact on society; the

interactions of social and intel-

lectual forces that promote or

vetard the advance of science;

differences in the nature of theory

and evidence in diffcrent scien-

tific ficlds:

Note: The history of medmnc is
not supported

. Polltlcal Suence—-Lo{:a] 7na-
tional, and international govern-

mcntal |nst|tutions the effects

part|c1pat|on and effectiveness;

national clection studies; the

iimpact of economic and social

changec on political processes;
factors influencing bureaucratic

decisionmaking and policy formu-

fation; processes of conflict and
polmcal instability.

. Law and Social Smences—

Processes that enhance or di-

minish the impact of law; causes

and cotisequences of variations

and changes in legal institutions;

personal, social. and cultural fac-

tors affecting the use of law; ef-

fects of tradntlonal and alterna-

tive means of dlspute resolution;

decisionmaking in legal foruins

and contexts; conditions and

processes that cicate transfor-
mations between formal legal
rules and law in action.

* Regiilation and Policy Anal-
ysis—Disciplinary and interdisci-
plinary research mcsngned to in-

crease and generalize knowledge

abolit technical, economic, and
social aspects of regulation; in-

cluding the costs. benefits, and

equity consequences of the U.S.

regulatory regime: Some exam-

ples of topics are political and

imanagerial dec15|onmak|ng in

the regulatory process; business

behavioral adaphanons to regula-
tions; the consequences of regula-
tion for income and wealth dis-
tribution: economic efficiency
aspects of regulation; the roles
of the legislative and executive
branches in promulgating regula-
tory regimes:; the impact of regu-
ié[ibh 6h ihh'o’i/'a'ti'o'h'- the impli-

JOb moblllty.

s Decision and Management
Sciences—Theoretical and empir-
ical Eeééarch on the social aspects
models and methods. Results,a[e
intended to provide a scieritific
knowledge base to enhance the
performance of both puiblic and
private-sector organizations and
systems. Theoretical formulations
and research methods character-
istically combine prescriptive and
behavioral approaches, and pro-

posals are accepted frorn all fields
of science.
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. Informduon ch.nC(_ — RL-
scdareh to increase undust(md
ing ol the propetrtics and structure
ol intorination and information
transier, Support is prowdcd for
rescarch on the structural pfop
crties ol lnlornntlon collectlons

. including
tii(ii appllcatlon to documcnt
and fact retrieval. There is spe-
cial cmiphasis on investigations
of human information process-
ing including aspects of learn-
ing memory, problem solving,
and pa tern recognition that re-
late to information-processing
principles.

* Information Technology—
R&&iﬁ:‘ii tiiiitiibiitiiig to' thé é't'o"ré
Ldgc that can be dpplled in the
design of information systems.
Support is provided for investi-
gating the integration of very large
and diverse files for coordinated
scarch and retrieval. Such files

iiiight mcludc blbllographles

dalabascs Support aISO goes to
dewelop instrimientation for in-
fortiation scicnice research-—eg
definition and tespng of standard
expetimental environments and
test collections to control varia-
bility and enhance the compara-
bility of experimental results.

e Information Impact—Re-
scarch to improve understanding
of the ¢conomic and other im-
pacts of information science and
technolody. Support goes to stud-
ics aimed at defining the formal
charactrization of the role of in-
formation, particularly scientific
and techiiical inforiviation, as an

BIOLOGICAL; BEHAVIORAL. AND SOCIAL SCIENCES

mplit to productlon and as a
product Support is also provided
for rescarch on lmpacts other
than the purely economic that
g!{e@}hegccessnblll‘y and availa-
bility of channels of information,
patterns of communication, proc-
esses of decisionmaking and in-
terpersonal transactions.

PLEASE NOTE: This program
does not:

» Suppe:t primary publicaticns
or monographs.

s Offer blbllographlc or refcr-
crice services or petforin litera-
ture searches.

e Furmsh copies of publlca-
tions restilting from research
spotisored by NSF or other orga-
tiizations:

 « Hire translators or do tras-
lations of foreign publications.

* Support the development of
information systems or services.

SPECIAL RESEARCH
INITIATION AWARDS FOR
NEW INVESTIGATORS IN
INFORMATION SCIENCE
AND TECHNOLOGY

This program |s almed at

strengthcnmg the Nation's re-

search potentna! in the area of

information science and tech-
nology and it is directed toward
new scientists.

Eligibility

Proposals may be submitted

through academic institutions

and private and public scientific

organizations by individuals who:

\1138

Information Science
and Technology
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1. Will. by the beginning of their
award. have earned a doc-
toral degree in_a field re-
lated to information science,
including the inforimation,
computer, cognitive, and
inathematical sciences, lin-
quistics, econoitiics, aind en-
dineering.

2. Will have held the doctorate
for ho more than five years as
of the deadline for subniis-
sion.

3. Are citizens or permanent
residents of the U.S. as of
the date the proposal is sub-
mitted.

4: Have not previously received
awards as principal investi-
tigators for research in in-
formation science from an
agency of the U.S. Goveri-
ment.

Appllcants must apply for an
award of either one or two year’s
duralion: Awards are not expected
to exceed one person-year of pro-
fessional salary plus associated
costs and project expenses.

~ Proposals st be received in
the Foundatiorn's Central Process-
ing Section no later than 5:00

p.m. oti the following deadlines:

s First Wednesday in February

(successful applicants will be
notified June 15);
OR

« First Wednesday in August

(successful applicants will be
notified NDecember 15).
Proposals will be reviewed and
competitively evaluated separately
from other research proposals
by special panels of scientists.
Researchers are encouraged to
write brief preliminary letters

outlining the problei and re-
search approach before subimit-
ting a complete proposal.
For More Information
Program announcements glv-
mg more information on the
areas of interest are available
from the DiviSion of Information
Science and Technology, National
Scierce Fouiidation, Washington,
D.C. 20550.



in seafloor vents (photo by J. Baross)
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. and Ocean

‘d to increase

¢ of the natdj
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hat interacts
it. General ob-
-arch are to:
2rstanding of
s governing
f the proper-
of astronom-
ing the solar
ars and stellar
phenomena
ictive galactic
JAlar masers.
ywledge of the
d lower atmos-
. its general cir-
= physical bases
the smaller-scale,
henomena that
Ir ProCesses:

ther insights into

dbjective of the
:iences program
ur knowledge of
search is aimed
: physical princi-
he universe, the
planets and their

the physical and chemical char-
acteristics and processes that
produce such geologic features
as hydrocarbon and ore de-
posits and events such as earth-

quakes, volcanic eruptions; and

landslides:

* Improve knowledge of the
physical, chemical, geological,
and biological processes in the
boundaries with the atmosphere,
the shoreline, the sea floor, and
the earth’s crust beneath.

¢ Foster. in the antarctic and
arctic regions, multidisciplinary
research that {1) helps to solve
regional and worldwide problems
and to protect the environment,
and (2) ensures equitable and
prudent use of resources.

B Ff/rinformation on Doctoral
Dissertation Research Improve-
ment awards, see chapter 7,

"Other Activities.”

atmospheres, the solar system;
the Milky Way. and remote galax-
ies. . , :

. The National Science Founda-
tion supports the development
and operation of five National
Astronomy Centers where radio,

L
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optlml infrared. and spcoal tele-
scopes are made available on a
compctitive basis to the scien-
titic community. Resident staffs
at the Centers give technical as-
sistance to visiting scientists, do
studies of their own, and develop

advariced instriimientation: These
Centers meet national needs for
rescarch in ecll‘c areas of sci-
enece r'c'q'ui facllltles equlp-

support that could not appro-
priately be oﬂ‘eredﬁaﬁslngle insti-

tiition to the exclusion of others.

Uiilike many federally spon-

sored rescarchilaboratorles the

l‘latronal Astronomy Centers do
not perform sDeclf‘c research

cmééi benefit of the Government.
Instead, their purpose is to make
available to all quailified scientists
the facilities, equipment. skilled
personnel support, and other re-
sources the scientists need to
do independent research of their
own choosing.

ASTRONOMY PROJECT
SUPPORT

The Astronomy Project Sup-
port program provides a broad
base of support for fundamental
research aimed at an understand-

ifig of the states of matter and

physncal proceSSes in the solar

Stlibinit proposals at any time
during the year; allow about szven
to nine months for review and
processing.
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For More Information
Contact the Division of Astro-

iioniical Sclences, Astronomy

Research Section, National Sci-

ciice Foundation, Washington;
D.C. 20550.

Areas of Research

e Solar System Astronomy—
Theoretical and observational
studies of the detailed structure
and comiposition of planctary
surfaces, interiors, atmospheres

and satellites; the nature of small

bodies (the asteroids, comets;

and meteors); and the relevance

of all this to the origin and devel-

opment of the solar system:
. Stars and Stellar Evolution—

Theoretrcal and observational

studies of the structure and activ-

ity of the sun; the physical prop-

aspects .of stellar formation and
evolution; the effects of mass loss,
rotation; and magnetic fields; and
the properties of stellar atoms
and molecules

« Galactic Astronomy—Theo-
retical and observational studies
of the distribution and Kinematics
of stars in the immediate vicinity
of the sun {through determining
their dist«r es and motions with

the highest attainabiz precision);

the characteristics of binary and

mmultiple star systems; star clus-

ters, and the interstellar medium;

and the structure and evolution
of the Milky Way galaxy.

« Extragalactic Astronomy—
Theoretical and observational
studies of extragalactic. objects
ranging from the nearest galaxies

to the most distant quasars and
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their relevance to galactlc evolu-
tion and cosmology

¢ Astronomical lnstrumenta-
tion and Development— Devel-
opment and construction of state-
of-the-art detectors and data-
handling e'cjuipment p"r'o'cure-

systems For telescopes at lnstltu-
t|ons that presently lack such F

|nstrumentation and appllcatlon

of new technology and innovative

techniques to astronomy:
« Electromagnetic Spectrum

Management—Coordination with

Government agencies of electro-

magnetrc Spectrum usage for :

research, as well as frequency

assignments for other telecom-
munications/electronics systems.

_NATIONAL ASTRONOMY

AND IONOSPHERE CENTER

NSF supports the National As-

tronomy and lonosphere Center
(NAIEY, a visitor-oriented National
Research Center devoted to scien-
tific investigations in radio and
ra-ar astronomy and atmos-
pheric sciences. NAIC is oper-
ated and managed under con-
tract to NSF by Comell University.
NAIC héédquaners are in lthaca
servnng facilities are located 19
Kilometers (11 mrles) south of
the city of Areclbo Puerto Rlco

NAIC provides telesoope users

th a wide range of research

and observing instrumentation,

including receivers, transmitters,

movable line feeds; and digital
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iidtd (itkiiiiSitioii zihd ijiothsiiig
pumancnt staff ofsclcntlsts engl-
necers, and technicians who are
available to help visiting inves-
tigators with their obseiving pro-
grams.

The prmupal rcscarch |nstru-
ment is a 305-meter (1,000-foot),
fixcd spherical radio/radar tele-
scope—the world's largest single
racdio reflector. The frequency
ciapabilities raiidge from 50 meg-
ahertz to 5 qlgahertz Transniit-

.ters include an S- band (2;380-

niegahertz) radar for planctary

stiidics and a 1{30 megahertz
radar systeni for aeronomy stud-
ics. A second observing site; lo-
cated 9:6 kilometers (6 miles)
from the main site; has a 30.5-
meter (100-foot) steerable para-
bolic antenna; it is paired with
the main antenna to provide an
effective interferometric S-band
radar mappmg system. This an-
tenna pair is also available for
radio astronomy interferometry
at a wavelength of 12 centimeters.

THe S-Band Planetary Radar
System is now available for high
spatial resolution stiidies of strat-
ospheric dynamics. A high-power
ionospheric heating facnlty (HF)

provides a unique capablhty to

investigate nonlinear plasma

phiciionicna In the |on05phere

The data- proccssmg capabllltles

of thg 707bservatory ||1;Iude a

Harris computer system and an
array processor:

Eligibitity

The HAIG hcmtles and instru-

mentation arc available on a com-
petitive basis to qualified scien-

ASTRONOMICAL; ATMOSPHERIC, EARTH, AND OCEAN SCIENCES

tists from all over the world.
Telescope tinie is assigned after
jiidgiiiéiit bf research p"rop'osa'ls
on the ba5|s of scientlf'c mierit,

tclescope time.
For More Information

Contact the Director, National
Astronomy and lenosphere Cen-
ter, Cornell University, Ithaca, New

York 14853.

KITT PEAK NATIONAL
OBSERVATORY

NSF supports the Kitt Peak
National Observatory (KPNO) as
the Nation’s center for research
in ground-based optical and in-
frared astronomy. Large optical
telescopes, observing equipment.
and research support services arc
made available to qualified sci-
entists. . o
- The headquarters of KPHO are
in Tucson, Arizona. Observing
facilities are located on Kitt Peak,
a 2,089- meter (6 893-foot) moun-
southwest of Tucson. KPNO |s
supported under the terms of a

contract between NSF and the

Assouatlon of Universities for

Research in Astronomy Inc. This
consortium of 16 major univer-
sities is respon5|ble for operating
and managing KPNO.

The Observatory is the site of
the second largest reflector in the
United States, the 4-meter Mayall
Telescope, and the largest solar
research instrument, the 1.5-
meter McMath Solar Telescope.

Among the other KPNO tele-

L4}
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scopes atop Kitt Peak are a 2:1-

meter general pufpose reflector

w1th optlmlzed infrared observ-

ing equipment; a 92-centimeter
coudé feed (associated with the
2:1-mecter); a 1:3-meter Casse-
grain reflector for infrared obser-
vations and photometric studies;
and two 91-centimeter auxiliary
telescopes available for solar.
planetary. and bnght obJect ob-
servations. A solar vacuum tele-
scope/magnetograph is_used for
synoptic observations of the sun.
Solid-state_array detectors, par-
ticularly of the charge-coupled
device types, are being applied
to several faint-object observa-
tional probleris. Seven different
infrared instrumernits are now in
use on the 1.3-meter, 2.1-meter,
and 4-nieter telescopes, all of
which are equipped thh the
chopping secondary mirror re-

quired for infrared work: Kitt Peak

also operates the Harrison "€”
ruling engine; currently the only
source of iarge; high-efficiency
diffraction gratings for the astro-
nomical communlty

Kitt Peak is also the site of
three University of Arizona tele-
scopes;, a University of Michigan
1:3-meter telescope, a radio tel-
escope operated by the National
Radio Astronomy O'bse'rvato"ry

escope of Case Western Reserve

University.
Research carrled out at KPHO

encompasses fields ranging from
solar physics to cosmology. The
Observatory's basic programs

involve the operation of 14 tele-

scopes. Many of the instruments;

including the Mayall 4-meter tele-

scope, are used for daytime in-

33




GUIDE TO PROGRAMS

hmul ()l)';uvam)ns in addition
to a wide V"lrlC[y of nighttime
obscrvations: The McMath tele-
scope complcx was designed
primarily for solar observations,
tsuit it is used regularly for night-
tinnic studies of planets and stars.
The solar programs are coordi-
nated with those of Sacramento
Pcak Observatory. .

An mt(_qral part of the KPNO
program is to apply advanced
technology to astronomical in-
st%iiiiiéiitcitidh Thé 0b’§e'rVét’o"r§75’
of two- dlmensmnalr optlcarlﬁand
infrared detcctors, large diffrac-
tion gratings, auxiliary instru-
ments for existing telescopes,
and engineering designs for tele-
scopes of the future.
~ Asa sc:entlf‘c wsttor orlented
facility, KPNO receives many us.:

astronoimners and a smaller

riuitiber from abroad: The KPNO
resident staff of astronomers,
ecngincers, and various support

personnel is available to assist

thesc visitors in meeting their
scientific goals.

Eligibility

Thc KPHO facilities and instru-
tienitation are available on a com-
" petitive basis to all qualified U.S.
scieiitists and; on occasion, for-
cign visitors. Telescope time is
assngncd after Judgment of re-

search proposals on the basis of
scientific merit, the capability of
the instruments to do the work,
and the available telescope time.
KPNO staff members and visiting
astronomers are treated equally
with regard to use of the facilities.
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For More Informatlon

Contact the Director, Kltt Peak
Nationai Observatory, P.O. Box
26732; Tucson, Arizona 85726.
For solar programs, contact the
Director, Sacramento Peak Ob-
servatory, Sunspot, New Mexico
88349.

CERRO TOLOLO INTER- -

AMERICAN OBSERVATORY

Inter-American Observatory (CT IO)
to provide qualified Scientists
with the telescopes and related
fatiiitiéé i'é'q'ui'ré'd fo"r research in
in the southern hemnsphere
The CTIO admiinistrative head-
quarters, consisting of ofﬁces lab-
oratories, and housmg for US:-

hired staff, is located in the coastal

city of La Serefia, Chile; about 482 = = =31 Y20 2 L =m0 o
is assigned after judgment of re-

Kilometers (289 mﬁlles) nprih of

Santiago on the Pan American

Highway: Observing facilities are
located on Cerro Tololo, a 2,194
meter (7,240-foot) mountain on
the western slopes of the Andes,
about 64 kilometers (38 miles)
inland from La Seréna. CTIO is
supported under the terms of a
contract between NSF and the
Association of Universities for
Research in Astronomy, Inc
(AURA), a nonprofit consortium
of 16 universities. AURA is respon-
Sible for operating and manag-
ing CTIO.

CTIO has seven telescnpes in-

cludmg the 4- meter (158- inch)

near-twin to the Kitt Peak 4-meter

instrument. The others are the

1.5-meter (75797|nch) 91-centi-

meter (36 -inch), 61-centimcter
(24-inch; originally instalied by
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the Lowell Observatory for plan-
etary observations); and 41-cen-
timeter (16-inch) reflectors; a
61/91 centimeter (24/36 -inch)

Schmidt telescope on loan from
the University of Michigan; and a
1 meter (40-inch) reflector on

loan from Yale University. These

instruments are equipped with

spectrographs, cameras, and
photometers similar to the ones
at Kitt Peak.

CTIO has a permanent staff of
scientists; engineers, and_tech-
nicians available to help visiting
scientists and observers.
Eligibility

Most of the observing time at
Cerro Tololo is available pn a
competitive basis to all quallﬁed
U:S: scientists and, on occasion,
foreign visitors. Telescope time

search proposals on the basis of
scientific merit, the capability of
the instruments to do the worlg
and the available telescope time.

For More Iﬁfdfﬁiatibh

Observatory, P.OL 1397&2 6732,
Tucson, Arizona 857286, or (by
international Air Mail) the Direc-
tor, Cerro Tololo Inter-American
Observatory, Casilla 63-D; La
Serefia, Chile.

NATIONAL RADIO

ASTRONOMY
OBSERVATORY

NSF supports the National
Radio Astronomy Observatory
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(HRAO), which makesﬂtadlo as-
tronomy facilitics available to
qualified scientists. The NRAO

staff assists visiting scientists

with the large radio antennas,
receivers; and other equipment
nceded to detect, measure, and
identify radio waves from astro-
nomical objects.

Headquarters for NRAO are in
Charlottesville, Virginia. The three
obscrving sites arc located in
Green Bank, West Virginia; Kitt
Peak near Tucson, Arizoina; and
80 Kkilometers (50 iiiles) west of
Socorro, New Mexico. NRAO s
supported under the terms ofa
contract between NSF and Asso
ciated Universities, Inc. (AUI), a

cotisortium of wiiie universities

thiat is rcsponSIt)Ie for NRAO oper-
ation and management

Two tclgsg:ﬁpe systems are
operated-at the National Radio
Quict Zone site in Green Bank.
The premler telescope at Green
Bank is the 43-meter (140-foot)
instrument; which permits the
study of spectral lines at centi-
meter anc:Iength\’s The telescope
is an integral part Ofthe Very Long
Baseline Interferometer network;
this network is involved in studies
of quasars and the high-resolu-
tion mapping of galactic objects
over transcontinental and inter-
continental distaiices. The | large-
apertiire, 91-meter (300-foot) tele-
Scope is instriimerited for survey
stiidies of both continuum and
spectral-line radiation from gal-

axies where its great sensitivity

is an advantage
A 12-meter (40-foot) milli-

mcter-wavelength telescope is

located on Kitt Peak to take ad-

vantage of the high altitude and

ASTKONOMICAL, ATMOSPHERIC. EARTH, AND OCEAN SCIENCES

dry climate necessary for short
radio wavelengths. This tele-
scope is capable of both contin-
uum and spectral-line studies at
wavelengths from 1 centimeter
to as short as 1 millimeter.

The Very Large Array (VLA) west
o[ Socorro, New Mexico, cunsists
of 27 antennas, available for use
in an interferometric mode for
aperture synthesis observatuons
of faint radio sources. Both con-

tinuum and spectral- -line-obser-

vations at wavelengths of 1.3, 2;

6, and 20 centimeters can be
made
The four-element interferom-

eter at Green Bank is operated
full time for the U:S: Naval Ob-

servatory ona program of meas-

uring the earth’s rotation and

determining certain astronomical

constants. o

Eligibility

NRAO makes observing time
on each instrument available for
the iise of all qualified U:S: scien-

tists and, on occasion, forelgn visi-
tors. Telescope time is assigned

after judgment of research pro-

posals on the basis of scientific

merit, the capability of the instru-

ments to do the work; and the

available telescope time.

For More Information
Contact the Director, National
Radio Astrbhbmy Observatary,

SACRAMENTO PEAK
OBSERVATORY

HSF supports the Sacramento

Peak Observatory (SPO), a Na-

tional Research Center devoted to

studles in the fields of solar phys-

ics; solar-t errestnal relationships,

and related areas: SPO makes

agltaqte to quallﬂed scientists
support services for optical solar
research:

SPO is supported under the

terms of a contract between NSF
and the Association of Univers)i/-

ties for Research in Astronomy;,
Inc. (AURA). a hbhbibﬂt consor-

iocated at an eIevatlon of 2, 800
meters (9,240 feet) ona crest of

south-central Hew Mexicn 59 kilo-

meters (37 mlles) east of Alamo-

gordo. SPO provides the scien-

tific community with the world’s

largest collection of modern op-

tical solar telescopes and auxil-
iary instrumentation designed
to observe the solar photosphere;
chromosphere; and corona. The
principal instruments are a 109-
meter-high Solar Vacuum Tower
telescope with an echelle spec-
trograph, digital diode array, and
tunable filters, and an 8-meter
spar in the Big Dome complex
equipped with a 40-centimeter
apertiire coronagraph, a magne-
tograph, and a polarimeter.
Other mstrumentation includes

a full complement of spectro-

graphs, birefringent fiiters, and

photographic, video; and digital

data acquisition and processing
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Atmospheric
Sciences

equlpment A permanent staff of

scientists. engineers, and tech-

nicians Is available to help y|§1tjgg

investigators with their observing
programs:

Ellglblllly

All qualified U.S. scientists and,
on occasion, foreign visitors have
access to SPO facilities on a com-
petitive basis. Telescope timie is

The Atmospheric Sciences pro-
grain supports research to add
new understanding of the behav-
ior of the earth’'s atmosphere
and its |nteractions with the sun.
Included are:

« Studies of the physics, chem-

istry and dynamics of the earth’s

upper and lower atmosphere.

* Research on climate proc-

esses and variations.

¢ Studies to understand the
natural global cycles of gases
and particulates in the earth’s
atmosphere.

NSF also provides support to

operate the National Center for -

Atmospheric Research (NCAR)
and the Upper Atmospheric Facili-
ties (UAF). NCAR does research
in atmospherlc and related sci-
ences and cooperates with uni-

versities and other organizations

to coordlnate large-scale atmos-

phenc research perects In addi-

tion, the Center operates major

aircraft. computer. and other facili-
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assigned after judgment of re-

search proposals on the basis of

scientific merit, the capability of

the instruments to do the work
and the available telescope time.

For More Information
Contact the Director, Sacra-

mento Peak Observatory San-
spot, New Mexico 88349:

ties for use by university and NEAR
scientists.

The UAF consists of four large

incoherent-scatter radar facili-
ties located along a longitudinal
chain from Greenland to Peru.
They allow scientists to investi-
gate both Iocal and global upper
atmospheric problems.
_ Finally, NSF provides support
for participation by the U.S. sci-
entific commiunity in intemational
scientific research endeavors,
Stich as the Global Atmospheric
Research Program (GARP).

ATMOSPHERIC SCIENCES

PROJECT SUPPORT

_ The purpose of these pro-
grams is to continue to build a
base of fundamental knowledge
on the atmospheres of the earth;
other planets; and the sun. Spe-
cific objectives are:

e To develop the scientific
basis for understanding (a) the
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(lynamlc and physrcal behavior
ol climate and weather on ail
scales and (b) the natural gl,ot)al
cycles of dases and particulates
in the carth s atmosphere.

s To improve, understandmg
of the composition, energetics,
and particularly the dynaniics of
the coupled upper atmospherlc

systcm
s To |mprovc our knowledge

of the siin as it rt'lates to the

caith's upper atmosphere and
space environnient.

Eligibility

Proposals iiay be stibimitted
by academic institutions, non-
aCzidéiiiiC and i'ioi'iproﬁt res'earch
privatc rcscarch organizatlohs
and individiials. Occasionally, NSF
sponsors efforts by Other Govem-

Deadlines

Submit proposals at any tinie
during the year for all programs
except Climate Dynamiics. Allow
about six to nine months for

révicw and processing. For the

Climate Dynamniics Program, dead-
linc dates for proposal submis-

sion are May 1. August 1, and
Deceniber 1, to allow Vstrartmg
dates of Hovember 1 february 1.
and June 1, respectively.
For M'o'i-’c l'rifo”rmation
Contact the DlViSlon of Atmos—
pheric Sciences. NatlonalﬁSﬁcﬁn-
énce Folindation, washington,
D.C. 20550.

ASTRONOMICAL: ATMOSPHERIC. EARTH, AND OCEAN SCIENCES

Areas of Research

~ 7- Aeronomy—Upper and mid-
dle atmosphere phenomena of
ionization, recombination, chem-
ical reaction, photoemission, and
transport the transport of ener-
gy; momentum, and mass in the
mesosphere-thermaosphere-iono-
sphere system tincludes the proc-
esses involved and the colipling
of this global system to the strat-
osphere below and magneto-
sphere above); the plasma phys-
ics of phenomena manifested
in the upper atmosphere-iono-
sphere system, including mag-
netosplieric coupling efforts.

» Atmospheric Chemistry—The
concentration and distribution of
gases and aerosols in the atmos-
phere: chemical reactions aiiong
atmospheric species; interactions
of atmospheric species with solar
radiation; sources and sinks of
important trace gases; precipita-
tion chemiistry; transport of gases

and aerosols between the tropo-

Sphere and stratosphere; polluted

urbai air chemiistry; air transport

and transportation of energy-re-

lated pollutants; and improved

methods for measuring the con-

centrations of trace species and

their flow through the atmos-
phere

+ Climate Dyna:..:s—Calisés

of climate variability and the

physical processes that govern

climate; methods to predict cli-

mate variations and assess their
impact on human activities; as-
,S,?'pp'),’,a"d anaIyS|s of both pale—

data; development and use of cllj
mate models to diagnose and
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simulate climate stages and
variations.
. Experimental Meteorology—

Fleld research on the physics and

dynamlcs of the troposphere,

including basic research related
to |ntenti0nal and inadvertent

weather maudification; precipita-

tion development within cloud

systems; the interaction between

wind fields within cloud systems

and the preC|p|tat|on process:

the deVeIopment of mesoscale

weather systems, and the role of

mesoscale elements in large-
scale cyclone and anticyclone

formation.

« Global Atmospheric Research
Program {GARP)—A lohg-term
international scientific project to
acquire knowledge of the physical
processes in the troposphere and
stratoSphere. Stich Knowledge is
essential to understand the tran-

Sient behavior of large- -scale at-

mospheric phenomena and could

lead to more accuracy in fore-
casting. It is aISO a key to under-

standing what determines the

statlstlcal propertles of the at-

mosphere’s general circulation;

this could lead to better under-

standing of the physical basis of

climate; Within the United States,

NSF is the primary agency for the

support of non-Federal research .

in theprogram particularly at
universities.

. Meteorology-—How severe

storms begin, organize, and last;

the relationship of the electrical

budget to the characteristics of

cloud and preapitation partlcles'

how tornadoes begin; the effects

of haze layers and clouds on the

radiation balance of the earth and
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atmosphere; the role of ice in the
forrmation of natural clouds and
precipitation and how ice crystals
and nuclei can be measured; the
major physical processes initiat-
ing and ma|nta|n|ng cyclonic
storms in middle latitudes and
how these developments relate
to scvere local storms. In addi-
tion, investigations of new obser-
vational techniques and instru-
mentation are also supported.

. Solar TerreJtrlaI—Upper at-
mosphere (including the magne-
tosphere) responses to the energy
flux from the sun; mechanism by
which the magnetosphere ener-
gizes particles from the sun and
the ionosphere and deposits
them into the polar upper atmos-
of elcctrlc currents and partlcles
that ﬂow between the atmos-

tosphere eﬂ'ectrof variation in
the san’s radiation on weather

and climate:

CENTERS AND FACILITIES

HSF pians the sup’p’c’rt for, and

and use of, the following facilities:

~

NATIONAL CENTER FOR

ATMOSPHERIC RESEARCH

" NSF supports the National Cen-
ter for Atmospheric Research
(NCAR), a focal point for research
in that field. Fellowships as well
as research and facilities stipport
are available to qualified atmos-
pheric scietitists.

The major laboratories of

NCAR are in Boulder; Colorado

The Center is operated by the

Umver5|ty Corporatlon for Atmos—

pheric Research (UCAR), a non-

profit corporatlon of 49 North

American universities with gradu-

ate programs in atmospheric sci-
ences; under a contract between
the Foundation and UGAR

NCAR does research in the at-
mospheric sciences; collaborates
in large multiinstitution research
programs, and develops and pro-
vides fadilities to support research
programs in the UCAR universities
and at the Center itself. The re-
search programs are choseii for
their Scientific merit, potential for
progress, responsiveness to and
fit with university activities, and
relevance to society's needs.

'Research programs are in the
foliowing areas:

¢ The dynamical and physical
processes that govern the behav-
ior and climatology of the oceans

and atmosphere!

__* The chemical composition
of the atmosphere on regional
to global scales:

e Solar processes and solar
terrestrial physics.

¢ .The physics of convection;
thunderstorms, and precipita-
tion formation.
ses to sth the Jmportant IInRs
between atmospheric and socie-
tal activities.
~ NCAR's facilities serve the en-
tire atmospheric sciences com-
munity and part of the ocean
sciences community. NCAR opei-
ates research aircraft, radars,
ground-based observing systems,
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large-scale computers, and mass
store devices. It also carries out
some instrument-development
activities: The NCAR staff consists

of apprommately 600 scientists

and suppoir._personnel

able to qua!.iffed scientrsts”sub-
jectto s’che’dqling considerations.

For More Information
. c'o"n'ta'ct the Drré'cto”r Hatt'o”n'al

émrmosrﬂﬂmc
FACILITIES (UAF)

UAF consists of four large in-

coherent-scatter radar facilities

located along a longltudlnal

chain from Greenland to Peru;

In response to a need for more

understanding of global-scale
thermospheric and ionospheric
problems; these facilities have
been upgraded and realigned into
a chain extending from the polar
cap to the magnetic equator

The major goal of the UAF

Program is to promote basic re-
search on the structure and dy-
namics of the earth’s upper at-
mosphere by:

1. Supportlng the operatlon
and scieritific research of
the Iongltudlnal chain of
Incoherent-scatter radars.
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2. Ensuring that these radars
are maintained as state-of-
the-art research tools avail-
able to all interested and
qualified scientists.

The UAF consists of the fol-
Iowmg
_ . Sondrestrom Radar Facihty at
Sondre Stronifjord, Greenland is
operated by SRI Institute Inter-
national under an NSF grant. This
radar has recently been moved
froim Alaska and allows observa-
tions of the polar cap, the cusp
{a redion of easy access for solar
wind energy). and the northern
part of the auroral ovat:
near Boston,

« Hilistone i,

Massachusetts, is operated by

MIT's Haystack Observatory under

an NSF grant: It is jocated south
of the auroral oval; in the region
where significant mid-latitude
phenomena are observed. Obser-
i/dﬁéﬁé 6f Higﬁ éiﬁtifdé iégié“is—

radar at Sondre Stromfjord to

almost dirétiiy abdvé the ﬁéxt .

ASTRONOMICAL; ATMOSPHERIC. EARTH. AND OCEAN SCIENCES

Puerto Rico—can be made there.

¢ Arecibo Observatory at Are-
cibo, Puerto Rico is operated
under contract to the NSF by the
National Astronomy and lono-
sphere Center of Cornell Univer-
sity. At Arecibo’s latitude scien-
tists have obtained evidence for
particle precipitation into the at-
mosphere; composition changes
in the_atmosphere after magnetic
storitis, gravity waves propadating
from the auroral redion, and the
penetration of magnetospheric
electric fields.

. Jicamarca Radio Observa-

tory, at the magnetic equator

in chamarca Peru, is operated

under an NSF grant to Cornell

University and subcontract to

the Instituto Geofisico de Peru.
At this low latitude evidence has
been found for the penetration
of magpnetic fields.

In addition, UAF supports the
heating facility {HF) site at Arecibo
Observatory. This powerful facility
uses the ionosphere as a gigantic
plasma physics laboratory, artifi-
cally injecting energy into the

ionospheric medium to study
basic plasma wave processes.
Etigibitity

UAF-supported facilities are
available on a competitive basis
to all qualified scientists: Use is
based on scientific merit of the
proposed research; capabilities
of the radars to carry out the pro-
posed observations; and availa-
bility of the requested time.

For More Information

Contact thefollowmg

Dlrector Sondrestrom Radar

Facility, Radio Physics Laboratory,

SRI International; Menlo Park;

California 94025
Director; Millstone Hill Radar,
MIT, Haystack Observatory, West-
ford; Massachusetts 01886
Director; NAIC tfor Arecibo
Observatory), Cornell University,
Ithaca, New York 14853
~ Jicamarca Radio Observatory
Project, Department of Electrical
Engineering, Cornell University,
Ithaca, New York 14853,
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The Earth Sciences program
aims to increase understanding
of the earth’s evolution from its
beginning to the present and of
its chemical and physical prop-
erties and processes. Results of
this research show the chemical
and 'p'hysi'ca'l 'r’elatibhship's that
sources, and thg enwronmqul
changes that affect human sur-
vival on this planet.

EARTH SCIENCES

PROJECT SUPPORT

The program’s objective is a

grgater understanding about the
physical structure and chemical
composition of the earth, its

geological procésses and evolu-
tion. The focus here i$ primarily
on the constitution of the earth’s
lithosphere—the outer 100 kilo-
meters, including the upper
mantle, crust, contlnents, and
plates. Emphasis is on the appll—

cation of plate tectonics to the

study of the origin and évplutlon

of cotitinents. Research in geol-

ogdy, geophysics, geochemlstry,

petrology. and related fields con-

tributes to an understanding of

how the planet works: it also

prowdes fundamental knowledge

leading to advances in mineral

and energy resources develop-
ment, mitigation of geologic
hazards; and better maintenance

of the environment.
Eligibility
Proposals may be submitted

by academic mshtutlons non-

acadertiic and nonprofit research
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organizations, profitmaking and
private research organizations;
and individuals.

Deadlines: January 15, 1984 and
July 1, 1984.
For More Information

Contact the Division of Earth

Sclenices; National Science Foun-

dation, Washington; D.C. 20550.
Areas of Research

. Stratngraphy and Parleontol-

ody—Sedimeiitary rocks and

fossils as a framework for inter-

preting past ¢ conditions and proc-

esses on the earth’s surface.

Includes Sedlmentology biostra-

tigraphy, paleollmnology micro-

paleontology; paleoecology. ver-

tebrate and invertebrate pale-

ontology:

 Environmental Geosciences—
Physical and chemical processes
occurring at or near the earth’s
surface. Projects include low-
temperature geochemistry, vol-
taﬁbibgy Stijdy bf SU'rfa”c'e a’n”d

and study of geologlc hazards.

. Crustal %tructure and Tec-

tomcs—Ancnent crustal plate
configurations and their recon-
struction. Primary focus is on
structural geclogy. geologic map-
ping tectonics, seismology; geo-
chronology. and paleomagnetic
dating: .

» Seismology and Deep Earth
Structure —Obsenvational, labora-
tory. and theoretical studies to
understand earthquake proc-
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CSses. Pro_;ccts focus on earth
structure; seismic wave propaga-

tion, and wave behavior in rocks
at depth

 Experimental and Theoret-

ical Geophysms——Physmal prop-

erties of the solid earth. Includes
studies in geodesy: geomagnet
ism: paleomagnetism: heat flow;
and madnetic. electrical, and grav-
ity f‘éids

Resourcés——lntegratlon ,of lab;
oratory. field. and experimental
data to infer conditions and proc-
esses that formed crustal rocks.
minerals, and ores. Projects in-
volve igneous and metamorphic
pét'r'o'roqy mineralogy crystznog-

. Mantle Geochemlstry—jThe

dgeocheiriical origin and evolution

of the earth, espeually related to

the mantle. Pro_;ects use analy5|s

of cleriierits; trace elements; and

gases; radlmsotopes stable iso-

topes; and geochronologlcal stud-

ics applled to crustal materials

and meteorites:

e Experimental and Theoret-
ical Geochemistry—Projects to
obtain a rigorous, quantitative
understanding of the chemical
behavior of naturai materials

Thls prograin supports re-

search to improve understandmg

of the seca and the ocean basins:

Basic rescarch programs sup-

port individual ‘scientists, small
groups of cooperating scien-

ASTRONOMICAL, ATMOSPHERIC; EARTH, AND GCEAN ?nccs

under conditions of temperature
and pressure found within the
carth. Projects focus on theoret:
ical or laboratory research on the
behavior of earth materials under
relatively high conditions of tem-
peratiire and pressiire.

EARTH SCIENCES

EQUIPMENT SUPPORT

Research in the earth sciences
has produced greater needs for
specialized equipment—includ-
ing analytical instrumentation,
experimental apparatus, and cer-
tain equipment for field studies
and for computation and data
processing—that commonly is
too experisive and of too broad
a potential use to bejustiﬂed by
a reqular research proposal. The
Division of Earth Sciences will
consider proposals to purchase
major research equnpment ren-

ovate and upgrade existing equnp-

ment. and develop new instru-

ments that will extend current

research capabilities.
For More Information

Contact the Division of Earth

Sciences, National Science Foun-

dation, Washington; D.C. 20550.

tists; and some large coordinated
projects. Ocean Sciences also
backs efforts to develop. acquire,
and operate the instrumentation
and facilities needed to carry out
these research programs.
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OCEAN SCIENCES _
RESEARCH SUPPORT

. These prograiris fund a broad
rafige of projects dealing with
physical, cheiiiical, geological;
and biological processes in the

ocearn. Large and simall grants of

scveral months’ to several years'
duration are awarded to highly
qualified individuals and groups
()f scientists: Grants are awarded
on the basis of competitive peer
revicw of unsolicited research

proposals:

Deadlines

Submit proposals at any time.
Allow about six months for review
and processing. Following is the
annual schedule of proposal re-
vicw panel meetings. with the
associated target dates for sub-
mitting proposals and the earliest
starting dates:

Proposal , Start
Target _ Panel Date
Date Mceting (earliest)
Jiie 15 Aud. Nov. 1
Oct. 1 Dec. Jan. 1
Feb. 17 Apr. July 1

Proposals that require the use
of ships (see “Oceanographic

Facilitics Support” below) should
be submitted for consideration
1t thc /\prll or August panel meet-
ings so that timely decisions can
be made on ship support and

schedules.

For More Information

~ Contact the Director, Division
of Occan Sciences, National Sci-

ence Foundation, Washington,
D.C. 20550.
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Areas of Research

« Physical Oceanography—De-
stribtibri éﬁélyéis, a"ri'd 'rﬁ'o’d'eli'rig
port; effects of,cnrcu,latlon on
energy momentum transport;
physical circulation processes,
eddy generation, and turbulent
'm'ixi'rig on 'c'o”riti'rie'rital shelves
in estuarles wmd-generated tldes
and surface and internal waves;

simall- scale transport nrocesses

such as diffusion; conduction

and convection; and three-dimen-

sional turbulenc

erties of seawater; circulation

and mixing processes in lakes.

e Marine Chemistry—Physi-
cal and chemical properties
of seawater; equilibria of chem-
ical species and compounds in
seawater; fluxes between sea-
floor sediments, their interstitial
waters, and overlying Seawaters;
fates of materials deposited on
the sea fioor; alterations of mate-
rial moving through the ocean;
interactions and interdependen-
cies between chemical proci-sses
and marine organisms:; air- sea

exchanges of manmade and nat-

urally mobilized chemicals; chem-

ical properties of the ocean sur-

face; kinetic and thermodynamic

processes in the marine envir-

onment:

¢ Submarine Geology and Geo-
physms—Structure of continental
margins, oceanic rise systems,
and deep sea sedimentary basins;
éi/éiutiéﬁ 6f 6Cééh b’ési'n's 'p'r'o"c-

of heat and che;mlcal elements
bétWéé'ri s’e'a'Wa't'er and oceanlc
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activity at mid-ocean ridges:
chemical and mineralogic varia-
tions in marine sediments; dep-
osition, erosion, and distribution
of marine sediments; geologic
and oceanographic processes
controlling sedimentary systems;
past oceanic circulation pattermns
éi'id tliﬁiétés éVblUtibh bf mi-
mental ;ontrols on fossll groups
and sedimeirit types: interactions
of continental and oceanic geo-
logic processes.

. Blolbgical Ocaanography—

DlStl’lbutlon, abundance; phys-

lology and life history of pelagic,

coastal and deep sea marine or-

ganisms; and their interactions
with their environments; struc-
tures of pelagic and detritus-
based food chains: phytoplankton
productivity; interactions between
deep sea biological processes
and the ocean ecosystem; Spe-
cialization of deep sea organisms;
ecology of the Great Lakes and
factors regulating phytoplankton
produictivity there.

OCEANOGRAPHIC

FACILITIES SUPPORT

(OFS)

The National Science Founda-
tion supports construction, con-
version, acquisition. and op-
eratiori of major oceanographic
facilities that lend themselves to
shared usage. The University-
National Oceanogdraphic Labora-
tory System (UNOLS) schedules
that use.

This program supports large
and expensive facilities that
will aid NSF-funded research



and training of oceanographers.
Examples of these facilities are
ships, subinersibles. large ship-
board cqiuipmiernt, and commplex
instruments to collect and ana-
Iyze data. Funds are also avail-
able to dcvclop research instru-
mentatnon that has potentlal for
wide use: However, the award of
stich mnda does not lmply con-

tmulnq facmty :,upport

The Foundation encourages
local contributions from non-
redual funds: however, there is
1o fixed requirement for institu-

tional contributions.
Eligibility

OFS support for major ocean-
ographic facilities is concen-
trated at a limited nuribet of in-
stitutions that are Suitably located
and have the logistic capability
to carry oiit major facility opera-
tions. These institutions have sub-
stantial otigoing programs of pri-
ma”ry r’cs’e’a’r'ch' ii‘i oceancgraphy
grartis of other institutions:

Befc re submitting a proposai
for support under this program,

institutions should seek advice
from thc Oceanographic Facili-
ties Support Section. Also avail-
able are a general brochure and
specific instructions on how to
submit proposals for ship opera-
tions, shipboard technicians, and

equipment acquisition.
Deadlinies and Target Dates
Proposals for ship operations,
shipboard technicians, shipboard
cquipment, and instrumentation
are due July 1 each year. Target

ASTRONOMICAL, ATMOSPHERIC. EARTH; AND OCEAN SCIENCES

dates for mstrumentanon de-
vclopment proposals are Sep-

teniber 1 and February 1 each

year. Proposalsﬁ requesting sup-

port for other activities may be
submitted at any time.

For More Information

_ Contact the Division of Ocean
Sciences, Oceanographic Facili-
ties Support Section, Nai.onal
Science Foundation, Washington,
D.C. 20550.

OCEAN DRILLING
ACTIVITIES

Ocean Drilling activities make
up a unique, worldwide effort to
explore the earth's crust beneath
the oceans. This interdiscipli-
nary science effort, aided by deep
ocean drilling and coring of rocks
and sediments, seeks to reveal
the composition and behavior of
the subnierged 71 percent of the
eaith’s surface:

DEEP SEA DRILLING
PROJECT
The final 'cgisé of this project
aboard the $hip Glomar Chal-
lenger will occur early In fiscal
year 1984. The project iS man-
aged by the Scripps Institution
of Oceanography. University t;f
Céilifdrhié S'a”ri Die’g'o' It iﬁVblVés

the ﬂoor of the deep oceadn basms
through rotary coring and hy-
draulic piston coring in the sedl-

ments and underlying crystalline

rocks Portlons of the core sam-

ples are made available to quali-

fied scientists for individual re-

search proJects

_ Between August 1968 and
March 1983, 1,019 holes at 596

sites were drilled in the Atlantic
Pacific, Antarctic; and Indian
Oceans; the Mediterranean, Carib-
bean, Bering, Norwegian. and Red
Sreﬁa”s’ éi‘i&i i:ﬁé Gijif 6f i“akitb

ticipate aboard the drllllng shlp
on cach two-month_cruiSe, de-
scribing the cores lithologically
and paleontologically. These de-
§cripti6ri§ é'rid reéijltih'g i'riterpre-
shore,based laboratques are
published in a series of volumes
called the Initial Reports of the
Deep Sea Urilling Prgject (one
volurtie for each cruise). The re-

potts are placed with all major

libraries and available for pur-
chase from the Superintendent
of Docunients, U:S: Government
Printing Office, Washington, D.C.
20402

Samples of core material for
detailed analyses are available
to quaiified scientists through-
out the world a year alter com-
pletion of the cruise that collected
the cores.

FUTURE SCIENTIFIC
OCEAN DRILLING

A new ocean drnlling program

is in its final planning stages: and
drlllmg is expected to begin in
fiscal year 1985.

Eligibility

Proposals may be submrltted

by academic institutions; non-

academic and nonprofit research
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groups, and prof‘t onented and
private research organh_at!ons

Occasionally, NSF sponsors ef-

forts by other Clovernme*lt agen-

cies, particularly for field pro-
grams.

Deadlines
Submit proposals at any time

durmg the year. Allow about six

months for review and processing,.
For More Information

Send general inquiries to the

U.S. ANTARCTIC

RESEARCH

The Hahonal Scnence Founda-

tlon awards grants or contracts

for research iniand around Ant-

arctlca and for antarctic research

at home institutions:

The goal of the U.S. Antarctic
Research Program is to main-
tain the Antarctic Treaty to en-
sure that the continent will be
used for peaceful purposes, to
foster research that contributes
to the solution of regional and
WoridWidé _problems, to protect
equrtableﬁ and wise use of re-
sources. Research is supported
in the disciplines of biology and
polar-related miedicine, upper
atmosphere physics, geology,
glaciology, meteorology, and
oceanography

Specific obJectlves of the pro-

gram are to understand the func-
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Ocean Drllllng Program, Division

of Ocean Sciences, National Sci-

ence Foundatlon Washington;
D.C. 20550
Send requests for samples of

the core material to the Curator;

Deep Sea Drilling Project, Scripps

Institution of Oceanography, Uni-

versity of California at San Diego,

L:a Jolla; Ealifornia 92093.

Submit proposals for studies
of core materials to the Central
Processing Section, National Sci-
ence Foundation, Washington,
D.C. 20550.

tion; evolution, and adaptations of
land and sea species and €ecosys-
tems; the geology and geologic
ﬁistory of tHé CohtihEht éihd its
structure and dynamigs of the
magnetosphere and the iono-
sphere, which are uniquely meas-

urable at the high deomagnetic

latitiides of Antarctica; Antarctica’s

.ro‘e in past and present_ global

climate through study of surface

and upper air processes, the

structure, dynamics, and chem-

istry of the ice sheet; and oceanic

circulation; and the physical and

chemlcal ‘'oceanography of ant-

arctic seas:

Research may be performed
at four U.S; research stations:
Palmer (65°S 64°W) Siple (76°S
Pole (90°S.), and McMurdo {78°S.
167°E.). Each station has labor-
atories or specialized eqiipment
and is adequate for comfortable

L
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Work may also be done
e ice-stiendgthened re-
lip Hero, Coast Guaid
i'; ;i 'rLSi;i'r'ch' ship 'o'f
umf‘gulcd IC 130 air-
g the dustral suminer,
inay be done at camps
any contlnental loca-
sl()nally stich work may
ol at stations of other
fre atv nations:
my October to Iatc Feb-
e s erqn(‘nt air service
‘he United States and
s except Palmer, which
d by Hero and other
.ween December and
y, flights generally are
icMurdo in late August.
st of the year the sta-
rate in isolation. In the
inter, Hero makes re-
iises off southern Sotith

|hgs thc prodrani; sds
arch opportunities and
s; describes facilities.
1id other support avail-
estigators; and prlams
reparc proposals An

or niust get a copy of

hure and a proposal
a1 kll fr()m the Division
ograms before writing

ik

)

1(lumc institutions and

mally related nonprofit

U()i‘lb inay submit pro-

qrants or contracts for

project supportr rlrndus-

ither local, State, and
lq(_llCIC‘; also are eligi-

ipport.

ASTRONOMICAL, ATMOSPHERIC. EAKTH. AND OCEAN SCIENCES

Target Dates

Rcquests for support of re-
secarch should be received by
Junc 1 of the year preceding the
proposed commencement of field
work. For example, proposals for
the 1985- 1986 austral summer
and the 1986 austi
should be received by June 1,
1984, Scientists must specify their
logistics needs in their proposals.
They also must use a proposal
prcparation kit containing a copy
of tlie brochiire mentioned above
plis other essential forims and
instructions.
For More Information

Investigators will be aided in
preparing proposals by the bro-
chure and proposal preparation
Rit 'r’cfir'r'r'e'd tb ébbi/é by th'é
[gr 5(((?”1}[(( q:)(]f:ngmeerlng
Research (NSF 83-57), and by pre-
liminary communication with the
Polar Scienice Section and, for

f‘dd work, the Polar Operations

Programs :
Literature publlshed between
1951 and the present is cited in
the muitivolume Antarctic Bibli-
ography, available from the U.S.
Governmment Printing Office, Wash-
ington; D.C. 20402. Literature
published before 1951 .- listed
in Antarctic Bibliography (1968,

Greenwood Press, Westport, Con-

nccticut 06880). The monthly
Current Antarctic Literature is
available through the Division of
Polar Programs. = _

Kiowledge of Antarctlca is
sumimarized in the Antarctic Map
Folio Series {Sniithsonian Ocean-
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ographic Sorting Center, Wash-
ington; D.C. 20560). Maps ol the
continent are available from the
U.S. Geological Survey, 1200 S.
Eads Strcet, Arlington. Virginia
22202. B

Ice cores, occan-bottom sedi-
mentary cores. terrestrial sed-
imentary cores, dredged rocks,
biological specimernis, iticteorites,
and ocean-bottoin photographs
are available for study. Request
“Specinien and Core-Saimiple Dis-
tribiition Policy” froim the Division
of Polar Programis.

Address commumcatlons to
thc Divisioi of Polar Programs

Natlonal Scierice Foundatlon
Washmgton D.C. 205560:

ARETIC RESEARCH

Wthm the Arctlc Research Pro—
gram, the Foundatlon supports
both individual research and large
multidisciplinary prOJects The

prograin has rather specific objec-

tives: thgs:eiz}rgdgiscfnbed bneﬂy
below and at greater length in a
brochure (NSF 82-33) available

from the Division of Polar Pro-

.grams:

The Arctic Research Program
comprises only about half of the
arcticrelated research supported
by the National Science Founda-
tion. Investigators planning to
propose research within a given
discipline should examine other
NSF programs to deterimine which
have research objectives most
closely related to their projects.
~ T'hie goal of this program is to
intensify arctic research to ena-
ble fuller use of the rapldly de-

veloping arctic region and to en-

sure that such acuvmes do not

~ -
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iii.iii'\(it(iitl'\ ii&;qra"(k tiiL ai'r'cti'c
ported in the dlscrplmes, of gLoI
ogy and gcophysics, biology,
occanography, meteorology. gla-
ciology. and upper atmosphere
physics. _

Specific ()l}jcctlvcs of the pro-
dram arc to gain rniew knowledge
on mechanisms of energy trans-
fer between the magnetosphere
the ionosphiere, and the neutral
sdtimosphere; the role of the Arctic
Basin i influencing climate; the

mtuactrons of arctic and sub

arctic scas w‘lth the giobal occan
syster: séa-ice occurrence and
behavior in coastal waters; the
history of climatic changes as re-
vealed in the study of deep ice
cores from the Greenland ice
sheet; properties and character-
istics of permafrost, and the struc-
aru C wrrestrlal and matrine eco-
systems.

The Foundatlon generally does
not provide logistics or opcra-
tional support for arctic research:
it is usually the responsibility of
thc proposers to arrange and
biiddet for these items. However,
NSF somictimes arranges for air-
craft stippott and housing for re-
search in Greenland:

Prior approval by the Datiish

dovernmeit is needed for re-

scarch in Greenland. Approval
involves forimal submittal by the
U.S. Goverrnimernt of project de-
scriptions and an oral presenta-

tion to Danish officials: Screntlsts
coritemplating research in Green-

land should contact the Division

of Polar Programs as early as
possible.

Eligibility

u.s. academlc institutions and

academlcally related nonproﬁt
research orqanuut.ons may sab-

mit proposals for grants or con-

tracts for research pro_|ect sup-

port Industry and State and local

government agencies also are
cligibie for support.

Target Dates

l«r*quests for support of re-
search should be received by Sep—

teiviber 1 for support in the fol-

lowing fiscal year, which lasts from

October 1 to September 30: in

all proposals mvolvmg field work;

scientists must specify their lo-
gistics and operational plans; to

assiire safcty and fcaslblllty

For More inforrﬁétioh

the preparatlon of proposals

through use of the brochure refer-

red to above: use of the NSF bro-

chure Grants for Scientific and

Engineering Research (NSF 83-
57); and preliminary communi-
cation with the Polar Science
Section and. for major field work
the Polar Operations Section of
the Division of Polar Programs.
Greenland ice cores are avail-
able for study. Contact the De-
pvartment of Geology, State Uni-
yersity of New York at Buffalo,

Amherst New York 12’41226

Oceanographlc Sortmg Center,
Washington, D.C. 20560.
The Arctic BibliographJ (16

volumes; 1953-1975; Arctic In-

stitute of North America;, Calgary,

Alberta; €anada T2N 1N4) ab-
stracts and indexes 108,000 titles
relevant to the Arctic.

Address coramunications to
the Division of Polar Programs,
National Science Foundation,
Washington, D.C. 20550.
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This category of programs
combines NSF activities designed
to:

1. Foster cooperation among
difterent sectors of research
performers and users (for
example, universities and
industry) and encourage
contributions of the private
scctor to the national te-
scarch effort.

2. Proniotg healthy interna-
tional relationships and
eithance the work of U.S:
researchers by andmg co-
operative activities with
foreign scientists and insti-
tutions:

3. Study science and technol-
ogy policy issues; provide
information and analysis for
public policies designed to
improve the Nation’s sci-
cntific enterprise and its
service to society.

4. Collect, analyze, and pub-
lish data on the status of
the Nation’s science and
cngineering resources.

Areas of Research

The Nat;onal Scienice Founda-

tion ha< always been acutely

awarc ol the relationships be-

5. Extend greater research op-
portunities to all segments
of the scientific commumty

Programs for Industrial Sci-

ence and Technological Innova-
tion support cooperative work
between universities and indus-
try. and between scientists/engi-
neers and the general public.
The progranis also provide op-
portunities for small business
innovation research

Research lnitiatlon ?,rld, !rp:

provement programs initiate and

support research and related

activities that strengthen the

resource base for science and

engineering and cut across the
Foundation’s discipline-oriented
activities.

international Cooperative Sci-
entific Activities support joint ef-
forts with advanced and develop-
ing countries. )

Policy Research and Analy5|s
and Science Resources Studies
provide research, analysis, and
reporting on the overall scientific
and techinological enterprise and
its impact on society.

tween industrial Vdevelopment

technologlcal innovation; and

§c1ﬁeﬁq§f‘gﬁreﬁsearch These pro-

grams focus on those relation-
ships; stressing cooperation be-

. 58

SCIENTIFIC,;

LOGICAL, AND
INTERNATIONAL

AFFAIRS

Industrial Science
and Technological

Innovation
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tween industry and universities.
They also improve the Founda-
tion's ability to address issues
often raiscd by the Congress, by
the scicnce and technology policy
communlty and by |ndustry
nological lnovation prograims
support cooperative research ef-
forts between the Nation's univer-
sitics and industry and research
in sinali, high-techiology busi-
nesses. The loiig-term goal is to
improve techiological innovation:
Spcclhc objectives are to:

¢ Improve the Iinkage between
university and ||1dLlstrpaI funda-
ificiital research by supporting
joiiit research projects:

¢ Increase Opportumtles for
small b&rT firms to do research
lcading to rapid commercializa-
tivii of new products and proc-
CSSeS.

 Help to create university
rescarch centers where indus-
trial and u mversnty scientists and
engincers may work together on
technologies of industrial rele-
vance that have potential applhi-
catiohs across major -sectors of
the economy.

D iiiiprovc iiiiders’ta"ridi'rig of

stratcgnes for the productive use
of technoloyy.

INDUSTRY/UNIVERSITY
'COOPERATIVE

RESEARCH

PROJECTS
_ Here the objective is to ad-
vance scientific and engineering

50

Rnowledgc that isa key to future
techiological irinovation, by en-
couraging cooperative mdustry
and university research.

To identify basic rescarch that
is relevant to innovation, NSF
sponsors nohproprietary coop-
erative research projects between

universities and industry. These

projects focus on technologlcal

opportiinities important to the

Nation, and the length of time in

translatmg fundamental knowi-

edge lnto economic utility is

Ezrgibiiity

Eligible institutions are uni-
versities and colleges and estab-
Iished proﬁt 'm”a'ki'ri'g ihdustrial

The cooperatmg partles must

represent bona fide mdependent

operations, as evidenced by the

absence of interlocking relation-

ships. Prior or current consulting

relationships between faculty and

industrial firms are acceptable as
long as these relationships do not
‘materially affect the major deci-
sion-making ability of either insti-
tution or the objectivity of the
research resulits.

Proposals should be prepaxed
Jjointly by academic and industrial
researchers and submitted jointly

by their respective institutioris.

Aivard critéria

~

Ehglblllty crlterla

1. Strong and actlve research
collaboration between uni-
versity and industrial re-
searchers Il doing the pro-
posed project.

2. Significant cost-sRaring by
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the industrial participant
of its own costs of research
participation, as cvidence
of the industrial relevance
of the research.

Selection criteria:

1. Quality of proposed re-
search:

2. Likelihood that successful
research will have impor-
tant implications for tech-
nological advances.

3. Appropriate imix of coopera-
tive projects across the spe-
cialties of science and engl-
neering.

_/Toensure high technicai quai-

VIewed in competltion with other

proposals (tooperative and non-

cooperative) in the same area of

research These review proce-

dures, are the same as those'ap-

plied to any research proposals
received by NSF.

Preparation and Submission
of Proposals

All grants made by this pro-
gram will be jointly sponsored
by at least one other NSF pro-

_dgram. Accordmgly each proposal

Shoiild identify two NSF programs

on its cover page: (1) Industry/
UmverS|ty Cooperative Research

Projects Program and (2) another

NSF program in which the pro-

posed research falls: For exam-

ple, a.grant in chemistry might

be jointly sponsored by the NSF

Chemistry Division and by this
program:

Researchers should submit a
cooperative proposal directly to

the NSF technical program re-

Q

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

sp()nslblt Iol lh( arca of research.

The pln 5¢C Industry/tlmvcr
ive Rescarch” should
be plac cd on the title page above
the proposal title. The research
plan should explain the tasks to
be performed by both the univer-
sity and industrial groups.

Projects will be technically re-
vicwed, reconmended, co-funded.
and monitored by the relevant
technical program.

The proposal 5hould be pre-

_pared according to instructions

in the NSF booklet Grants for Sci-
Uﬂl‘r( iiiiil I“iiijl‘iii’t’ﬂiig Rcét’éft‘}i
aiid Pgblnca,tnons, Hratlonal ,Scn-
ciice Foundatioi, Washingtor,
D.C. 20550.
Deadlines
~ There arc no shecific closing
dates: Allow about six months be-
tween recceipt of proposals and
notice of funding decision.
For More Information
Ask for the program announce-
mient ndustiy-University Co-
operative Research Grants (NSF
82-56). - o
Contact Prograim Director, In-
(Iiigliy/UiiiVCfSity Coop'c'r'ative

D.C. 20550 (202) 357 7784 or

357-7527.
INDUSTRY/UNIVERSITY
COOPERATIVE RESEARCH
CENTERS

The Foundation also encour-
ades another kind of I|nkage

called Industry/University Coop-

SCIEHTIFIC TECHHOLOGICAL AND INTEKHATIOHAL AFFAIKS

crative Rescarch Centers. In
contrast with the cooperative re-
scarch projects, the centers arc
not based on a one university-
one company relationship. In-
stcad. they are based on a one
university-multicompany arrange-
ment that focuses on particular
scientific areas—for example,
polymer processing or com-
puter graphics. Companies may
be froni one or Several industries.
Promising variations on these ar-
rangements are also considered.

A center of this type usually
calls uh thie services of many dis-
ciplines within a university, es-
pecially those concerned WIth
the business and engineering

schools. It also invites participa-

tion by local business and finan-

cial communities: Six to twelve

private-sector companies are gen-

erally associated with a center as

co- spor'sors of R&D programs
that are of interest both to com-
panies and the university.

The programs cover basic and
applied research in various sci-
entific disciplines and generic
technologies that have prospects
of leading to new products, proc-
esses, and Services for_the par-
ticipating companies. Generally
thé iééééith ’a’g’eh"d'a' iS estéb-
no§§u’bject to NSF crontrolr

NSF aind industry's joint sup-
port in launching a center lets
the university develop a broad-

based research program that can

respond to the scientific needs

of mdustry and test the ongoing

interest and commltment of the

industrial sponsors.

After a planning and organlzmg

period of about one year. funded

)
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up to a level of approximately
$100.000. the annual budget of
a typical center (including some
government and private funds)
is normally around $300.000 to
$500.000. At first it is co-funded
with industry by NSF {about half
of all costs). but the center is ex-
pected to become self-sufficient
within five years. As the centar
research programs matiure, in-
dustry acceptance and support
grow while NSF suipport is phased
out.
Eligibility

Universities, colleges, profit-
making industrial firms, founda-
tions, nonprofit organizations,
and combinations of the above
are eligible.
Award Criteria

AWa"r'dé é'ré p"riiﬁ’a”rily b’a’g'e'd

proposed and the aﬁbllltyof the
center to achieve self-sufficiency
within a three- to five-year period.
Self-sufficiency is defined as re-

ceiving a minimum of 80 per-
cent private-sector Support

Awards are inade under a two-

phase s,atem The f‘rst -phase
funding can be as much as

$160,000 for a maximum of 18

months; this gives NSF the oppor-
tunity to evaluate the capabili-

ties of the center for establishing

a productive long-term; university-

industry relationship. This phase
also provides time for the univer-
sity/industry team to determine
whether it wishes to continue the
program. By the end of this initial
phase; a firm plan for achieving
self-sufficiency should be in place,
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With the cost-sharing retationship
bitween industiy, university, and
Giovernmont establishied.
~ Sceond-phase tundlnq is con-
tinguit upon dachieving the first-
phase objectives: Such an award
tstially would not exceed $1 mil-
lion over a three- lo five-year
period; wnth thc NSF share being
pl()\l(l((l on a dccrcasmq annual
basis according to a planned
schedule. Private-scector funding
wounld increasc proportionally
over this same period and end
up at a higher level than the NSF
annual commitment.

in addition to the primary cri-
teria tor center tunding—technical
quality of the proposal, qualifica-
tions of the proposers, and the
likelihood of achicving the stated
objectives=the evaluators will

*also consider the extert to which:

e Activities will result in the in-
volvement of undergraduate and

graduate students with industry
'and its problemis. (Generally, grad-

Late thesis projects are developed
and referced jouirnal articles are
piiblished as a consegiietice of

“the rescarch.)

s Univérsity rescarchers will
be allowed access to research
facilitics and resotirces norimally
available only to industry re-
scarchers and, in soie cases,
vice versa.

« Proprictary rights and publi-
calion nceds of the participants
in all experinients and projects
will be clearly defined.
Preparation of Proposals
and Budget

Proposals and biidget shotild
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be pmpared and submlttcd ac-
cording to the guidelines and
f()rnmt m the NSF publlcatlon
m:(:rm_q Rc.s('arch (f‘jSF 83- 57){
available from the Forins aind
Publications Unit, Natlonal Sci-
¢nce Foundation, Washington,
D.C. 20550. ) 7

Peadlines

There are no specific closing
dates. Allow about six months
between receipt of the proposat
and the final decision.
For More Information

Contact the Program Director,
Industry/Unlversny Cooperative
Kescarch Centers; National Sci-
cnce Foundation, Washington,
b.C. 20550. (232) 357-7527.

-

~_ SMALL BUSINESS
INNOVATION RESEARCH
PROGRAM

This program offers an oppor-
tunlty and incentive for smail,
creative science- and technology-
oriented firms. They may do inno-
vative high-risk research on im-
portant scientific and technical
problems—work that could have
significant public benefit if the
rescarch is successful. The pro-
gram meets the requirements of
the Small Business Innovation
Development Act of 1982 (P.L.
97-219).

“Thisisa three phase program
that offers incentives for convert-
ing research done in phaScs I

and Il to commercial appllcatlons

in phase 111, with the last effort
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fiinded by privateventure canital.
Phasc | awards, at a niaximum

iot $35, OOO arc iiade to deter-

mine whether a research based

idea scecins techmeally feasible

and whicther the proposing firm

can do Ingh quahty research:
Phase Il funds those rcsearch
projects found most promising
at the end of phase I; previous
phase il awards have averagcd
$200,000: No NSF support is in-
volved in phasc 1.

Onc objective of this program
is to increase the return on_in-
vestment to the public from fed-
crally tunded research. A key
part of this effort is to encotirage
a commitment for phase 11l fi-
nancing by a third party before
NSF funds phase Ii. The comimit-
ment is effective orily if phase 1l
achicves certain mutually agrecd-
upon technical objectives. Phase
11 financing introduces early pri-
vate-sector funding and indirecily

couples thc NSF- Supportegire-
scarch to outside evaluations of
the potentnal market manage-

Rcscarch _topics may range
from engineering and the physl-

cal sciences to the life sciences,

WIth cmpha5|5 on advanced re-
as a basis for techr]ologlcal in-
novation. The mix of topic areas
will differ somewhat with each
solicitation for proposals.

Eligibility

Fllglblhty is restricted to small
business firms—those organized
for profit; individually owned or
opcrated. not deminant in_the
ficld in which they are bidding,

X
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l'lllmt((l firms: In addltlon the
prnnm) cmployment of the prin-
cipal investigator must be with

the small business firm at the

time ol award.

beadlines

Aii;imn L‘.oiii'it;itioné iiiadL by
(,lu.(i .)_\ the Small Business
Administration. They are also an-
nounced in the Commerce Busi-
ness Daily and sent to those on
NSE's small business mailing list.
Solicitations ist specific dead-
lines for proposals.

For More Information

Request thie latest Smatl Busi-
ness Imnovation Researcn SO|ICI-
tation brochure (NSF 83 26 or
its stic cessor).

Contact the Proqrdm Managcr
sniall Business Innovation Re-
scarch; National Science Foun-
dation; Washington; D:C. 20550.
(202) 357-7527.

SCIENTIFIC, TECHNOLOGICAL, AND INTEKNATIONAL AFFAIRS

PRODUCTIVITY

IMPROVEMENT RESEARCH

A maJor obJectlve of this pro-
gram is to improve understand-
ing of innovation processes in
private and publlc sectors, par-
ticularly as they are affected by
management practlces and Fed

ported on these toplcs

¢ Issues related to |ndustr|al
innovation, especially processes
in small. high-technology firms.

s Effects of organlzatlonal
struicture and behavior on inno-
vation. 7

e Implementation of complex
innoi/atiohé

. Technology generation and
diffusion; with speC|aI empha5|s
on manufacturing process tech-
nology

¢ How universities and indus-

trial firms successfully interact
on research; development and
technological innovation:

Eligibility
Froposals may be subiriitted
by academic institutions, non-

profit and profit-making organi-
zations, State or local government
ordanizations, or by a conibina-
tion df the 'a'b"o've ESDetiélly WE"-

and/or mstntunons brmgmg a
coordinated range of expeitise
and research skills to bear on

complex problems:
Deadilines

7 Submlt proposals at any time
during the year. Allow about three

to six mofiths for review and deci-

sion. Letters of interest describ-

ing the proposed research are

encouraged before submission

of a formal proposal.
For More Information

Guidelines for submitting pro-
posals are in the brochure Pro-
gram Announcement for Extra-
mural Research: Productivity
Improvement Research. Send re-
quests for more information_to
Productivity Improvement Re-
search, National Science Foun-
dation, Washington, D.C. 20550.

(202) 357-9804.
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NSF activities in this field reflect

tlie Foundation’'s unique role as

the only Federal agency con-

cerned with and able to draw
upon the resources of the scien-
tific and technical community as
a whole. Program objectives in-
clude these:

+ To increase opportunities
for women, minority, anc young
investigators and for research
faculty from predominaritly under-
graduate colleges to participate
in the Nation's scientific and engi-
neerlng enterprlse

e Toimprove access to scien-
uﬁc and technical resources by

institutions (including State and

focal govermiments) that presently

iinderuse those resources.
e To help in |dent|ty|ng the

Nation's science and engmeer

ing needs, opportunities, and

prcblems

RESEARCH IN__
UNDERGRADUATE ___
INSTITUTIONS PROGRAM
(RUI)

search in those academlc set-
tings where primary emphasis is
on undergraduate education and
research involvement is a way to
prepare undergraduate students
for careers in scierice and engi-
neering.
Categorles of Awards

Awards are made in two cate-
gories. The first. Research Awards,
supports research |n two settmgs

ing work in the ﬁeld ,a,nd (2) away
from the home Institution at a

e 63

rescarch university or laboratory.
The second category, Research
Instrumentation Awards, incor-
porates and supplements the
TWb/ F'o'ijr’Yéér Cbllege Resear'ch
has been dlscontlnued These
awards help instititions get in-
strumentation that Is essential
for faculty research.

Eligibility
Ellglblllty as a prlmarny un-
dergraduate institution” is de-

fined in both depsrimental and

institutional terms. Specifically,

eligible departments (1) offer
courses leading to a bachelor’s
degree in a scientific or ei:gineer-
ing discipline; may offer master’s
degrees but do not offer the doc-
torate; and (2) are located on
campuses where the number cf
scientific and engineering doc-
torates awarded by the campus
as a whole did not exceed a total
of 20 in the two calendar years
before the proposal submission
date.

Award Criteria

Each award will be based ona
specific research proposal eval-
uated by experts in the field, ac-
cording to the criteria Stated in
Grants for Scientific and Engi-
neering ReSearch (NSF 83-57).
There will be a special eimphasis
on one criterion—effect of the re-
search on the infrastructure of sci-
ence and Engmeerlng—-in terms

of the department’s ability to pre-
pare students for entry into doc-

toral education and careers in

sclence and engineering:

Rescarch under this program
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showld be fully integrated into
other research activitics sup-
p()xtul b) th foundatlon Pro-
aram stafti m NIL appropnatL dis-
cipline will review and evaluate

all proposals:
For More liif()i‘i?iéilib)i

Olh(u in Ul(ll rese drch dIsC|p|In(_
before sul)mlmng a formal pro-
posal to the roundation General

ingtiirics should be an[gs:sed to
RUI Coordinator, Nathnal Sci-
ehice Foundation, Washington:

D:C: 20550: (202) 357-7456:

__NSF VISITING
PROFESSORSHIPS
FOR WOMEN

This program is desngned to
(ncouraqg the full use of the
Nation's scientific and technical
resourcces; it gives women scien-
tists and enyincers opportuni-
tics to serve as visiting profes-
sors at academic institutions in
thie United States or its territories.
Thtre, i addition to resedrch and
teaching, thicy will be available to
'o'ﬂ’L'r 'a”dviu. ;'i'n"d muﬂ’orc’hip f’o’r

(Ud(]lld[(_ to hullt\

Eliyibitity

wonien who hold d()ctordth
in ficlds normally supported by
Nsr {or who have cquivalent ex-
peric nce) and th()sc with lndc-
pe nde nt lcscarch cxpcrlcnce in
a(,ul( nmic; |ndustrml or publlc

secte ~ may apply to serve as

SCIENTIFIC. TECHNOLOGICAL;

visiting professors at uiiversi-
tics or four-year colleges.

Deadlines

For consideration in the fiscal

ycar 1984 competmon prpposals
must be submitted by January 15;
1984.

For More Information

An annual program announce-

ment gives more information on

preparing proposais. For a copy; ~
contact the Program Director, Vis-
iting Professorships for Women,
National Science Foundation,
Washington, D.C. 20550. {202)
357-7734%.

MINORITY.
__RESEARCH __
INITIATION (MRI)

MRI is an mtcgrat part of the
Foundatlon s overall effort to give

mmonty groups more access to

scientific research: Through this

program the Foundation con-
tlnues |ts role as a catalyst for

partncnpatmg colleges and uni-
versities.

Projects will be supported up to
a maximum period of 36 months;
funds may be uscd to defray the
NSF share of the expense cate-
'g’{o"ri'es 'd'es’i:'rib"e'd i'n'-Gi'a'ms’ fo"r

sear(ﬁ (NSF 83 57) Researcl1

initiation grarits are not rerew--

'zib’l'c fo'llowu'p' p'rb’pos’ails' 'r'e'q’ii'es’t-
submltted to other Foundation
programs but are not (‘llglblc
under MRI:

-

»

»\
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Tli'c M,RI, program provides sup-
port for full-time minority faculty
mieinbers who are nationals of
the United States and who wish
to cstabhsh quality research cf-
forts on their caimpuses, thereby
increasing their ability to conipete
succcssfully for regular support
from the Foundation and other

sources/ Individual minority sci-
entists cligible to submit propos-
als are those with full-time status

.at colleges or universities in the
United States that have academic
programs in the sciences or engi-
ncering. Proposals may be sub-
mitted by any minority facuity
member who has not received
any previous _Federal research
support as a faculty member.

. Nospecificdeadlines or target
dates apply to this program. Re-
view and processing usually take
froiii six to riine months.

For More Information

Contact the Program Di-
rector, Minority; Research Initia-
tion; National Science Founda-
tion. Washington; bB.C. 20550
{202 357-7350.

RESEARCH
IMPROVEMENT IN
MINORITY INSTITUTIONS
(RIMI)

Flinds go to imptrove rescarch
chivironments at predominarntly
minority institutions. The pro-
qmm S’li'p"p’b'rts' fai:iilty 'r'es"c'a'ri:h
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cquipment, along with coopera-
the rescarch projects amnong dea-
demic institutions and_ between
those institutions and industiy
Eligibitity

] lmpnsdls may be submitted
by scientists and engineers who
have fall-time Jpp()lllll‘lltnlb at
pu (l()mm mtl\ mmm ll\ < ()llcq( S
States, T h«_-s« SC h()()ls I]lllSU‘Id\
L graduadte programs in scietice
or (hi ¢ither graduate or under-
qraduate programs in chgiicer-
ing. An institution nidy submiit
anly one RIMI proposal per year.

Dcadline
December 151083

Foi More Information

C ()nl.](l the qumm Dircctor,
Re scdich tmiprove ment in Minor-
ity lnstllulmns National Science
Fotitidation; washington, D.C.

205350: 1202) 357-7350.

IHTERGOVERHMEHTAL

TECHNOLOGY

These pmqmms foster the de-
ulopm( tit and wusc of scientific
and lu |‘Illl(,<|| tLb()[lrccs thdt Statc
Unnnt ¥ lppmt is for pmgram
dassessmient; program devefop-
nient; and nctworkmq activities.
N()w featured are new approaches
to .nd nttwmklnq mlelduals ln-

l)nlh the :~.uppl|(‘,r dlld user com-

56

munmLs Collec tl\’(‘l) these ef-
forts are (I(‘Slgncd to Lapltah/c
oI NSEF's activities and ¢ xpulcn( c
in intergovernmentatl science and
tec hnoloqy to stress the replica-
tion of successiul institutional
arrang cmcnts to focus on crit-
ical issues of common concern
to State and local governments,
and to strengthen the resouice
base for scientific and engincer-
ing rescarch itselt. B

Support gocs pnmanly to or-
ganizations with special exper-
tise in prograin development and
assessment in the field of inter-
governmental science and tech-
nolody, as well as to public in-
torest associativns and Olh(r
intermediaries. There will be no
direct support for demonstration
projects in mdi\i(IuaI Jurlsdlc
tioiis and onl) limited support
for new assc%mcnl and evalua-
tion studics

For More Infbrm'ati'o'n

pquams and tlw rcqmrcmcnts

of Exccutive Order 12372; appli-

ciiits arc encouraged to contact

program staff for guidance. Send

inquiries to the Director; Inter-

;ovunmuﬂ al S&T Programs,

National Science Foundation,
washington; B.C. 20550. (202)
357-7560:

ETHICS AND VALUES IN

SCIENCE AND

TECHNOLOGY PROGRAM
(EVIST)

This program supports rc-
scarch and related activitics to

o

(rmlcmpm: ry sciciice and tcch-
nology. Projects often f()(us on
th: role of SclcntIﬁL and u1g|-

iceiiiig rescarch in areas of cur-

rent cocial or prof(‘ﬁsu)n’ll con-
cein. The aim is to Llanfy the
cthicai |mpllcat|0n5 or value as-

SUNIptions n the

inherent in that role
and to help formulatc sound pol-

icy. The program makes awards
for collaborative rescarch proj-
cets, individoal professional de-
\Llopment activitics, and disser-

tation support.
for mf( 'mtlon on rcscarch

rescarch suppurt submlt tthe
al dl‘l) time. r(rrn.al proposals
the stall has comnie nted on pre-
liminary proposals, dare consid-
crcd lwncg a 3Lar DLadIinC'; arc

Eligibility

Colleges, universities, labora-
{orics, industrial firnis, citizen
groups, Statc and local govern-

r11u~ts, profc35|0|1al asu)oatlons

or_qanlzatlons.

For More linformation
~ Contact Ethics and Values in
Scienice and Terhnology Program

Director, National Science Foun-

dation, Washington: b.C. 20550.

(202) 357-7552.
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(Sce "Quick Reterence
Chart.” which summarizes
information in this scction.)

'i‘iiL i’kiiiiitieiti'o’ii ’cii'c'o'iii‘é'g’ci
t!(.lpatl()n in lntcr,nat,l,ornal Vsru-
cnce programs and activitics that
proniise significant beriefit to the
LLS. science effort.

~ Itis Foundation p()llq to foster

thie exchiange of information
among scieritists in the United
States diid foreign countries; ini-
tiate and stipport scientific activ-
itics in matters relating to inter-
n(mmml cooperatioh; give u:s:
scicntists ()pp()rtuniticq for sci-
entific collaboration in developing
countries; and provide support
to U.S. institutions for research
done abroad:

Programs described in this
scction are designed to carry
out the above policies. They are
cocrdinated or managed by the
DMSi()ii kif liit%’rhéti’o’iiél P'r'o'i
()thu Foundation actl./ltles in
support of scientific research.

INT welcomes inquiries aboitt
any of the programs listed and
encotiages U.S. scienitists and en-
gilicers to discuiss their plans with
the stalf of this division.

BILATERAL COOPERATIVE
SCIENCE ACTIVITIES

The plugrams described here
focus on cooperation with par-
ticular countries generally cate-
gorized as (1) industrial couatries
of Western Europe, East Asia, and
Occania; {2) China and countries
of Eastern Europe; and {3) coun-

SCIENTIFIC, TECHNOLOGICAL. AND INTERNATIONAL AFFAIRS

trics that are not well developed
industrially.
Common Features

The proarams are designed to
support the work of U.S. scien-
tists cooperating with those of
other countries in research and
related activities. The programs
have the following general goals:
tb stimulate Stiehtift 'p"r'o'g'r'es’s’
cngmeers togethcr with countel
parts from other countries or
traditions but with simiilar scien-
tific interests; to enhance scien-
tif‘c k‘ibwl'c'dge ih p"ri'o'rity areas

portunmes tor u. S scientists to

participate in prOJects aimed at

improving the scientific infra-

structare in developing countries;

to assist U.S: and foreign scien-
tists in efforts to share access to
important or unique research
facilitics. and to improve mutual
understanding with other na-
tions and cultures. :
The NSF programs described
below are not intended to affect
other arrangements for binational
scientific cooperation.
Exccpt as descrlbed below for

tollowmg chardcterlstlcs

Types of Activities

Three types of activities may
receive support: {1) cooperative
research projects designed and
conducted jointly by principal
investigators from the United
States and the foreign country;
(2) research-oriented seminars
or workshops (meetings of small

66

International

Cooperative
Scientific Activities
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DIVISION OF INTERNATIONAL PROGRAMS
QUICK REFERENCE CHART

7 ] o ~ Prograim 77((3();'}577 Scminars: Sci.
C ottty ot Region Phone {202) Annotunceierit KcscariclliWorksh()b% Visits

Argentina 3570563 NSF 80-52
Austialia 357-9558 NSF 81-49
Belgitn 357-7554  NSF 83-51
Brazil 357-9563 NSF 80-52

Bulgaria 357-9516 NSF 80-46

» T >0 0
>

|
0
1
|
|
'
I
i

Chinne 357-7393 NSF 82-50
Finlancd 357-7554 NSF 83-51
France 357-7554 NSF 83-51
Germany U RGH 357-9700 NSF 83-51
Hungary 357-9516 NSF 80-46

> TIC > B
c

1
'
{
i
¢

>
>

india 357-9402 NSF 82-86 /
Italy 357-7554 NSF 83-51 D
dapait b 357-9537 NSF 81-58 D
Roted [ROE 357-9537 NSF 81-30 D
Mesico 357-9563 NSF 80-52 D D

>0
o >»C.C

New Zeiland 357-9558 NSF 8150 D D
Pakistan 357-9402 NSF BO-49 A

Rotidiiii 357-9516 NSF 80-46 A
sweden 357-7554 NSF 83-51 \
Switzerhand 3579700 NSF 83-51 [6)

United Kingdom 357-755%4 NSF 83-51 D D D
venezach 357-9563 NSF 80-52 D D A
Alrica Regional 357-9550 in press A A A
Fast Asia Regional 357-9537 NSF 83-50 D 0 U
Catin America Regional 357-0563 NSF 80-52 D D 5
Soulh Asia Regionat. 357-9402 in press A A A
Western Europe Regional 357-9700 NSF 83-51 A A A
Scicnce in Developing , ) i

Countries (21 357-9537 NSF 8558 N A N
.S Isracl BSE (3) 357-7613 — D N N

Noles: D = Please see text for proposal deadlines. A = Proposals may be submitted at any time.
N - This cateqory of stipport is Hot offered. (1) U.S.Japan Cooperative Science Program. For U.S.-Japan
Program of Cooperation in Photoconversion and Photosynthesis, sce text and refer to the publication
SOl 8311 121 See teal lor categories of support: (3) This is not an NSF prograni; driiioiincerment

available on request.

o4
[oo]
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(iintips ol x(rs(;ii'iii('ifs' from the
thnite d States and from the for-
cign coantry) to exchange infor-
mation; revicw the current status
of a specific hicld of science or
endineering and plan cooperative
rescdrch; (30 scientific visits for
planning cooperative activities
or tor rescarch.

I uqmmu;

Elidible dreds of rescarch and
elated cfforts airc listed in the
introduction to this publlcmlon
i se \LI¢|| mturmtlondl programs,
NSE and its u)untupart agency
it the fore igin country have agreed
on program prmrltlca that fali
within the (llqlhlc arcas:

Li:S: universities and colleges;
pmfcssmn al societies; rescarch
|nst|tntc s dnd ln(Jn'lduaI SCIcn
.stl(.h ()lgmnlmtl(nh may apply for
support. Principal investigators/
project directors should be U.S.
scientists with prolessional ex-
perience equivalent to at fcast
five years ol postdoctoral scien-
tilic work. A U.S. scientist is a
momber ot the U.S. scientific
Coiinity who peiforiiis sciein-
titic work chicefly in the United
States.

in in’()'si prograins; cach coun-
try pays. for the costs of its pal
[l(lb< ion: lhmuqh the pr()grams
described below. NSF usually pro-
vides only the supplemental sup-
|xnt required to introduce an in-
ternational element or broaden
the international character of a
rescarch cffort. Primary funding
for a U.S.-based cflort mav come

SCIENTIFIC, TECHNOLIOGICAL; AND INTERNATIONAL AFFAIRS

from any U.S. funding source, in-
cluding but not confined to the
domestic rescarch support pro-
grams at NSF,
Binational Approuval

For coopcrative rescarch and
seminars, a U.S. applicant sends
a proposal to NSF; the cooper-
atiiig Scicntist in the foreigh cotiii-
try usually subinits a correspond-
ing proposal at the same tiime to
the appropriate adgency in that
Ctjiiiiti‘y Ii‘i f’o"rin'a’l bilatcral DFO-

approval of both NSF and its for-
eign counterpart agency before

funding in citier country:
Deadliiies

 Soiiie prograiiis Have dead-
lines for receipt of applications
at NSF; whiere deadliiies are not
stated, proposals may be sub-
Hiitted at any time: Processiig
tiriie for proposals er coopera-

tive research; seminars; and long-
term scientific visits averages 7
months; but seminar organizers
often need to submit their pro-
posals up to 12 months in ad-
vance for planning purposes. Pro-
posals for short-term scientific
visits (visits of a month or so)
should be received at NSF at least
4 months before desired depar-
ture date.
For More Information

U 5. scientists may obtain fur-
ther information about any in-
terinational prograii, includiiig
prograni announceitients (i.c.,
qiiidcliiics for the preparation of
proposals), by writiiig to thie par-

ticular program in carc of the Divi-
sion of International Programs,
National Sciciice Fotindation,
Washington, D.C. 20550.
Prograiis eicourade, but do
iiot ncqulre prellmmary lnqulnes

ply for support.

Formal Bilaterai Programs

The “"Common Features” de-
scribed above apply to the formal
bilatcral programs. Exceptions

are noted below:

U.S.-Argentina Cooperative
Science Program

D-adlines for cooperative re-
scarch or seminar proposals:
May 1 and November 1. Scien-
tific visits may not exceed one
month:

U.S.-Australia Cooperative

Science Program

Types of projects: cooperative
research, seminars/workshops.
Proposal dcadlines:

October 1 for seminars and
cooperative research projects
that invo:. ¢ exchange visits and
have effective dates the follow-
iiig yéai bétWééii me 1 éiid D'éi
scarch ,wsnts by U.S. scyent]sts,to
Australia that will begin in the
following calendar year and for
all other proposals with requiested
cffective dates of Jantary 1 to
Junt. 30
thcnr organlzatlons may partlc-
ipate but generally must pro-
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PROGRAMS

m\nlu(l das plll‘l(lpdl
itots, pm]k(t directors
Jod dodtoral degree or
ent.

r'ium C(mp( rative
Program

ol pm|u ts= coopc.ative
i seminars; and long-
catch visits

zil Cooperain
Program

incs for cooperative re-
noscminar proposals:
d November 1. Scientific

v not exceed one motith,

iqaria Cooperative
FProgram
onnion Feattites,” abote.

i Cooperative
Program

of pu);((ts C()(I[N ,LM Ve

;‘: dsl(()nomy L
al pm(lut_ts QL()[)h}bl'

whe mlstry engineeringd
5. including heat trars-
nicchanics, solid mech-
1d structural nicchianizs
Mied mathamatics related
aredas); basic and theo-
dormation sciehicy~ e @,
I intclligence, paitern
ion), interrational stud-
inars pfeferied); linauis-
teridls scietice iceraniics:
-ay. and polyiners); plant
5, including research on

insects harmful to plants; and

syst(’ms analysis (operations re-
search and decision sciences).

Research visits included in co-
operative projects arc limited in
duration to six months each way
in a given year. Appropriate cotin-
terpart institutions in China are
the institutes of the Chinese Acad-
emies of Science and Social Sci-
chices and tiniversities under thic
Ministry of Ediication.
U.S.-Finland Cooperat:ve
Science Program

lvpc s of projects: cooperative

fe~carch; seminars, long-term
i siarch visits.

U.S. Frarice Cooperative
Scieiice Program

Types of projects: _ooperative
rescarch, seminars, exchange of
scientists. The last project applies
10 t1.S. citizens or nationals who
fwve earned a doctoral degree or
its ¢quivalent before begdinninig
the exchange visit. A portion of
i1¢ awards is reserved for junior
applicaits who have carn 4 e
dcqu( sithin five »errs ot start-

ng the visit. ‘\g Moprid
e Frenici inst. _itions of hlgher

Sucation; goverit ent rcsearch

i istitates, laboratorics;
S “i privately spoi
stisstii - The penod of the visit
niay ' 015 mnnths.

) Arph(:'ltlons dcadlines: May |
‘or conpi:-r.)twc .'C%u)rch projects
and joint scminars; October 1
for exchange vi-its starting be-
tween May 1 and Deccinber 3!
of the next calcndar yeas

69

U 5 ’i-*eder;a'i R’ep’ubiic of

Science Pr ogram

DLadhan for proposals be-
ceniber 1 and June 1 Typcs of
projects: C(mpuatlve research;
joint ~~minars; long-term scien-
tific v.-its:
U.S.-Hungary Cooperative
Sciernce Program

Sce "Cotiiiiion Feattires,” above:
u.5.-india Cooperative
Science Program b

Types of projects: cooperative
research, guest scientists, group
injvc'i to iiité'riiéitibh'al 'c'(jhf'e'rehces'
to Fnallzc Fo_rma] cooperatlve re-
scarch proposals or to engage
i, research, and an cxchangc of

Lot sc:cnnsts Proccssmg time

for cooperative ptojects and sCi-

ciititic visits: 8 months after for-

cigin government approval re-
ccived at NSF. For conf !
8 to 12 months in advance of
tiie conference:

This program uses forcign cur-

rencies that the Department of
the Treasury has determined t

be in excess of the cc,tnbx'shed
requircments of the U.5. Govei -
ment U S ..Dallamtb Q50 inay

attaf dollar <.up-

the bend”'r N J:: pdrtlcnpatlon
indian organizatic s imay receive
grants directly foin NSF; thiy ap-
¢’y through their Governir . nt.

~ingdividual trave! = :plxu 'on
Jeiciies: Sepieniticr 1 for trava!
Stes g botweer Qanuary 1 oand
Marih 31: Deccmber 1 for rravel



Staititig between April 1 oand
June 30: Maich 1 for travel start-
iy between lul) 1 and S('pl('m
boer 30 dn(l June 1 for travel
sk nlln(; belween October 1 and
Deccinber 31:

I'tie exchinige of senior scicn-
tists ine tudes short-term visits.
NSF pays internationat tmnspor-
;;«m(m costs of U.S. pmtlupants
mlhm India their expenscs are
covere d l)\ llu ¢ ounul ofScucn-
the mslllullondl host. Dcadlm;s.
March 15 tor travet starting No-
vemiber 15 or later: September 15
lor tavel starting May 15 or fater.

t:s: lt‘zlu Coope srative
Science Program

li)l)t 1 1. Types ot px,o,;pcts. c<)();)-
Clative rescat. 1 joint seniiiiars,
fong-term scicntific visits,

U.S.-Japan Cooperative
Science Program

Deadlines: April 1 fot coopera-
tive rescarch pio,ccts that will
start during the foliowing calendar
vear; Jiitie 1 for seiminars that
will take [)ld(L (:unnq [h(_ 12-
inonth period starting a year Jater:
Proposals tor long-term visits of
6 to 12 months niy be submitted
at any tinic.

U.S.~Japarn Program of
Cooperativn in_Photo-
conversion and Photo-
synthesis

Deadline for proposals for re-

scarch visits: January 15,

SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

1ypc-s of projects: sho, term
and jong-term rescarch visits,
project developme nt visits.

U.S.-Reépublic of Korea
Cooperative Science
Program

See "Coitiion Features,” above;
Deadlines for cooperative  re-
scarch and lonig-tertn visits arc
Jantiary 1 and July 1.

U:S:.-Mexico Cooperative
Science Program

Beadlines for cooperative re-
search or seminar proposals:
May 1 and November 1. Scientific
visits may not exceed otic nonth.

U S. -IYew Zealand
Cooperative Science
Program

rhc arcas of science coordl-
nated by NSF exclude energy;

“cnergy-related activities under

this program are handied by the
Director of International Affairs,
Oftice of Technical Cooperation,
U:S: bepartment of Energy, Wash-
ington; D.C. 20585. Types of proj-
érci's' CiidﬁéfeiliVé iééééitli; §éiiii-
term (up to three wccks) wslt,s
tii 'dLi/'cI'o"p' p’ib’jétts’ in p’hys'icm

and gcoph}sncs ar 1d marine
biology, especially fisherics. For
short-term developiment visits,
proposals should be submitted
at least four nonths before de-

sired departurc date: Other pro-

_ posals must meet the following

deadlines: October 1 for projects
with reqicsted cffective dates fall-
ing between Jily 1 and Decen-
ber 31 of the ekt year; April 1
for reqiiested effective dates from
January 1 to June 30. U.S. scien-
tists parUCIpatmg as prlntlpal

must have a doctoral degrec or
its L(]lllVEll(_i‘i[.

U.S.-Pakistan Cooperative
Scietice P'r'o’g'r'a m

found undu US tndia Q()op-
ciative Scierice Program, "above;

excluding a separate program
for exchange of senior scientists:

U.S.-Komania Cooperative
Science Program

Sce "Common Features,” above:

U.S.-Sweden Cooperative
Science Program

_ Types of projects: cooperative
research, seiminars, long-term
rescarch visits.

U S Suutzerland Cooperative

Science Program

Dcadllllci December 1 and
Junc 1. Types of prOJCClS coop
crativ research; joint seminars,

Ionq term rescarch visits. Appli-

cation forms for Interna:tional
Postdoctoral Feliowships to be
awarded by the Swiss National
Science Foundation must be ie-
ccived at NSF by Oztober 1 of 'hc
calendar year hefore the awatd.
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l/ S.-Unite ' Kingdom
C ()()p('mtw(' Science
Program

Deadline tor proposals: No-
ve Hlb(l 1: Types of projects: co-
()p( mtlu rescarch, joint semi-
nars; long-term rescarch visits.

U.S.-Venezteta Cooperative
Science Program

De A(IImLs f(n U)()pcmtlvc re-
sedrch or seminar proposals

Moy 1 anid N()\(ml)cr 1. Scientific
Lisits ey not exceed one month.

Regional Programs

In addition to activities under
the formal bilateral arrangements
named in the preceding section,
NSF supports 115, participation
in pl()]( cts ander Iess formal ar-
rangements v countries in the
four geographic regions named
in this scction. o

The Common Features” de-
scribed above apply to the re-
gional programs. Exceptions are
noted below:
Africa

Processing time for proposals
in all caleqorics averages seven

months.

East Asia

_ Eligibie countries: Indoncsia,
ijﬁtysia The PhiiibiﬁﬁéS Singa-
pmposals March 1. For long-term
visits; coopcrat:vc resecarch, and
seminars or workshops with Phil-
ippine scicntists and engincers,
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an annual deadline of July 1 will
replace the target date, beginning
July 1; 1984. Processing time for
proposdlb in all categories aver-
agces scven months.

Latin Ametica

D('adlmcs for coopcrative re-

scarch or seminar proposals

May 1 and Movember 1: Scientific

visits may not exceed onc month.

South Asia

Proutssmg time for proposals

in atl categorics avemq(*s seven
months:

Westerin Europe
Ih’fdrh’i'a’l éiiaiigéiiiéhts for Cti—

addition to types of projects that
can be supported with these and

other Western Eutopean coun-

tries; the program funds regional

workshops |nvolvmg more than

one country.

SCIENCE IN DEVELOPING
COUNTRIES PROGRAM
The programs described in the

5rev10us sections have as their

main purpose the improvement
and international exchange of
scientific knowledge. The Science
in Developing Countries {SDC)
program makes small grants
{$20,000 or less) that serve this
purpose bt are primarily directed
toward improving the scientific in-
frastructtire of developing coun-
tries. Soirie coutitries nated in

the previous section may also be
iiii/dii/éd ih t&iis pidgiéﬁi
from cooperative abtlvmcs wlth
developing countries. Scientists
and engineers from cooperating
institutions abtoad obtain the
advantagre of collegial relation-
ships with U.S. scientists and
engineers iit specific projects that
addie=s piiority proiuiems of
mutiicel intorest. Cdrticipating
U.3. scier:ii<ts and « igineers in-
crease i opapourtinities to en-
gage i fenedrch and teaching
Projects :i- .ire relevant to the
developing cour; trv and cuntri-
bu:te ti its rapacn'y to tra.n and
tise scientists and engmcers are
tspcually sought

Grants are made to U:S. institu-
tions, bat projects ofter: involve

activities at a forvign site. When
appropriate; project budgets in-
clude partial payment ofsuppou
costs of developing-country coun-
terparts. Countcrpart scientists
and institutions participate in
both planning and implementa-
tion of project activities. The
degree of local enthusiasm, in-
cluding the allocation of staff
and financial support, arc im-

mg beyond the term of support
are expected.

Projects in low- and mid:lle-
incoitie developmg countries of
Africa, Asia; and Latin America

(mcludlng the Caribbean) will be

considered for support:
ﬁ]p"es’ of Pr’oj’e’cts

awards are made to U:S: institu-
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tions that sponsor SHE pm,“(_ts

* Rescarch p:lﬂlCl[)d[lOl‘l qrants
to supp(nt ta) the partlrlpatlon
ol U S sC l( nllsts ()I Ln(;lncu<‘. in

de ul()plnq (()untry th) the pm
l|(_|p(mon l)y scientists or engi-
neers from an cligible developing
country in an dpproprlate us.-
l)as( ‘d rescarch project, or (0 o

cmnbination of these. This pro
¢am provides only supplemental
costs related to « »llaboration;
primary research osts are not
pl()u(lul

pon llu SC ndtlonal n.glonal and
inte riational actlvmcs {a) senti-
ndrs that are rescarch oriented
and focused on devcloping-coun-
m prohlc mis; () workshops con-
cerned with the planning and ini-
tmtmn ()l ((mpuatlvc rescarch

s s or enqmeers lnvolved
wnth sldlc ol thc art reqcarch cx-

pr()l)lcvns.

e Disscrtation improvement
agrants for the incremental sup-
port ol developing-country grad-
uate students who are enrolled
at U.S. universities and qualified
to lindertake a dissertation re-
seirch project. Aitioig the costs
Ctii’Li’L(i iii’L th"()'ﬁ"c for f't:ld equip—
to and fm 1 research sites. No
5t|pu1d tw'tion, fees, or IndlreCt
costs are provndcd Only prOJects
related to a developing-country
pl()l)lun and approved by a U:S:
rescarch advisor are considered
for support

In addition to the support of

RIC

Aruitoxt provided by Eic:

SCIENTIFIC, TECHNOLOGICAL,

new pr()lu_ls in this prograin,
projects that currcntly arc funded

from other sources but <rl\() mect
SDC qundclmcs may qua llfj fir
supplemcntal support undcer this
nrogram.

Eligibitity
Under the SDC program, NSF
will consrdcr proposals from ui-

versities or colleges; nonprol‘t

nonacademic research mstltu-

tions; and prwate for- prort orga-

nizations: All prospective principal

investigators (Pls) must be pro-

lessronally quahf‘ed tlirough train-
ing and work experience and be

cmployed by a U.S. institution:
Each proposal must identify a
host-country counterpart scientist
or engincer and a counterpart in-
stitution. Such institutions may
be lecal, regional, national, or in-
tLrnétioiial in tliérétter Projétlé
|nvolve ifiore than one formgn
instittition.

beadiin’ es

March 1. However proposals may
be sub.mtted ?E any gme Process-

ing time averages seven months:
For More Information

See "“For More Information;”
under the carlier section on bi-
latcral cooperative activities.

JOINT FUNDS

The programs described in this

section should not be confused

with National Science Foundation

72

AND INTERNATIONAL AFFAIRS

programs. éons’equehtl'y lnitltii'
aware that standgrd NSF proposal
and award guidelines and pro-
cedures <o not apply.

UNITED STATES-ISRAEL
BINATIONAL SCIENCE
FOUNDATION

An agreement S|gned by the
two governnients in 1972 estab

lished a program of cooperatIVe

scientific research and related

actlvmes to be conducted prin-

C|pally in lsrael to be Fnanced

with Israeli currency, and to in-
volve scientists and institutions
of the United States and Israel.
Activities must be of mutual
interest to both countries.

The BSF office is located in
Jerusalem, Israel. NSF and other
U.S. Government agencies dis-
tribute information about BSF
programs to U.S. scientists and
orgéiii2étioi1§ Thé intéréStS éiid
of the US Government in BSF
are coordinated throuigh the US.
Departinient of State Buireau of
Oceans and International Environ-
inental and Scientific Affairs:

Cooperalive Research
Prgjects

The areas of research sup-
ported by BSF are health sci-
crices, natural sciences energy,
erices. NSF ericourages U.S:. sci-
entists to submiit to BSFJomt
proposals of hlgh quallty that

complement or otherwise relate

to research supported under
NSF programs Send proposals
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ditectly to .S lsl il Binationat

Scicnod I ()undalrlr(m P O IS()\
7077,

r mpnmls |ud(u (l l)} [SHI iii ii(
mentorols are referred to the

.S, Governmea nt for comment
buetoie thiey are funded.

Deadlines

Thete is no conipetition for
ne \x projects in 1983. [)(‘ddlln(s
are November 1‘3 euch year there-
Alter for reeeiplt ot pl()posdls in
Jerusaten f\\x.ndsmc made the

foliow i Agust.

For More infermation

lnqlmu s and requests tor pro-
qram announcements and apphi-
Gition forms, from .S, sciehtists
\\()ll\lnq in rescarch ficlds of in-
terest to the Nation: il Scncn((‘
roundation, may be addressed
to the Division ()I Intcnmtlmml
Programs (U.5.- lsl(ul Binational

Scicnce ()lln(ldll()ll‘ National

Scicnce Foundation, Washinaton;
D.C. 20550.
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 U:5.-YUGOSLAV JOINT

BOARD FOR SCIENTIFIC

AND TECHNOLOGICAL
COOPERATION

lstal)llshcd in 1973 by an
agreement «)ctwccn the two gov-
ernmeint:s, U o B()drd supports
covpiet i science and tech-
Holoes b cen rescarchers of
bt o etries: The National Sci-
¢ m( Fou idation is (;nc ()f sgvcral

pmtl(ipdtc in thc proqram i"br
Feviews r search proposals in
its sphuc of u)mp(th(c rakes
hm(llnq recommendatior: = o fhe
Board; and monitors anvy ditis
rojc t actn'tu Cinrotghits
Buf 1 ns and Intern:

Stnttt caoreises ()7\7/(‘!(717”7 lel(y
~-;ii'cii'l iiii th"c U S side:

financidl suppmt ior ’1” pm(p am
activities.

PNl

Co')')uanvc rcscar(_h pmpqs;
als « cd by U.S: and

Yuq()slav co- lnvLstlgators are sub-

mitted to the Board by Yugoslav
investigators. All financial aid
undér the prodrain is provnded
in Yugoslav currency. No dollar
stipport for rescarch in the United
States is available, but the Fund
docs stipport international trans-
portation and subsistence €x-

penises for U:S; investigators.

Fay More Information

L:S. scientists working in ficlds
of interest to the National Scicrice
"oundation who wish to pattici-
pate in this program imust con-
tact and work directly with poten-
tial Yugoslav co-investigators in
preparing, research proposals

U.S. scientists arc encouraged to

contact the Special Programs

Scction, Division ofl:1tcr[)§1tjgnal
Prograims, Nati

rial Science Foun-
dation, Waskington, D:C: 20550;
for program glll(idll]‘ s and pro-
cedures.
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The Division of Policy Rescarch
and Analysis pla)s a SIgnlf‘(}:{nt
role in meeting the need for gov-
erinment studics and analyscs of
science, technology, and cco-
nomic pull(.) issues. It also adds
to our undcrstandlng of ethical
and social issues in the relation-
shlp between science; technology,
and socicty. The objectives of the

division are to:

e hinprove the knowledge base
for science, technology, and in-
ternational cconomic policy by
deveioping the tools for research
and analysis. Thesc tools include
methodology development, tht
ing and dppllCd[IOn

options for p()ll(y decisions.

. Summar|2c and assess. the

on spguf’c issuics.

Thesc ()b_]LL[IV(_S arc mct l)y
extranitiral rescarch and intcrndl
studies under the following pro-
drams:

__SOCIOECONOMIC
EFFECTS OF SCIENCE
AND TECHNOLOGY

- This pmqram supports studies
on science and technology and

international economic policy
issues of national concern. Those ~

studics should offer information
and analyses that are potentially
uschil for Federal decisionimak-
ing. They should a!so help to
clarily relaticiiships between sci-
eiiee, lLtIiiitjlijgy cconomic per-

~

SLIENTIHC TECHHOLOGICAL AND INTERNATIONAL AFFAIRS

RLS( arch addresses the follow-
mg issuesy:

* The |mpact on cconomic

p( lformanrcrof pnvate and publlc

investment in science and tech-

nology (S&T):
* Effects of government policy

on S&T activities.

o ¢ The S&T role in US. private-

sector irternational transactions.
» Effcdts of technological change

on individuals and social institu-

.tions.

e U.S. policics in responsce to
drowing international trade coin-
pelitivencess.,

_ o U'S, optiviis for iiii)ﬂii}dx:q the
inte hehronal monziary system.

_ IECHNOLOGY _
ASSESSMENT AND

RISK ANALYSIS

Studies in tétﬁiiéiégy asscss-
ment seck to |dent|Iy and examine
the consequences of technologi-
cal change—both: planned and
unplanned—that are indirect, un-
antitiijatéd and déléyéd Stiidiéé
information about rlsR is usedﬂm
the decisionmaking process for
S&T palicy. and how considera-
tions of public and. prlvate costs
and bengefits are balanced in that
process. |

Research addresses the lollow-
ing issues:

» Generating information that
will help decisionmakers and the

DUbllC anticipate and plan for con-

tingencies associated with new

technologies:

Py

74

Policy Research
and Analysis
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e The use of risk informiition
in S& T dedisionmaking,.

e perception of risk and i3
institutional dpr(.[b

¢ Melhodological issues in risk
analysis and technoloty assess-
ment,

~ ADVANCED
TECHNOLOGIES AND
RESOURCES POLICY

I Jaditiany 1983 this activity
re |)|¢l(t(| the Eiwvironmiment, Brerdy,

1 Resources progrant. In addi-
ll( o ils previots tocus ot en-
vironmental, energy. Jnd mlnual
resolirce isstes the new proqmm
alco stipports studies on com-
nitnication, (omputc - and infor-
midtion issucs that have signifi-
cant S&T (()mp()ncnt§

Rese m( h in lhlb mca centers

(I( AI mll1 (lltl((ll prol)luns dnd
2) lmplmlnq ways to assess the
(ll((ls of alternative actions by

qovernment.

66

Rescarch addresses the following
issues in ter ms of advanced tech-
n(sl()(ucs and rcsources policy:

e The rcsrgggtilvc roles of the
deual Govern ment and the prl-
vate scctor in R&D and innova-
tive activities:
mriiﬁ@iij@ijtiéiiéiiiii's bétWééii 'té'di'

ulatory dctlvmcs

« The importance of S&T in-
formation and of foriial tools for
decisionimaking and analysis in
looking at S&T issues.
Eligibility

The work of the Division of
Pr)llcy Research and Analysis is a
coope -rative cffort involving a
group of analysts within the NSF
Dircctorate of Scientific, Tech-
nological, and International Af-
fairs and a number of researchers
from universities and other ap-
propridaie organizatioris.

Proposals that respond to the
division’s prioritics dre consid-

mg Vand othu,orgdmzqtlons are
cligible to participatc in the pro-
grams of this division on the same
hasis as acaderniic aiid non profit
organizations.

Deadlines

~ Submit propusals at any linie
QLiiiiig the year. Allow abouit three
té Six iiikiiithé f()"r 'réi/iéw and de-
ing mc prop,os,ed researci1 are
cncouraded before subniission
of a tormal proposal.

For More Information

Gliitiéiiﬁéé for submitting pro-
posals arc in the Program An-
nouncement for Extramural Re-
search (NSF 81-82). For morc in-
formation on the specific interests
of the prograim arcas, contact the
Division of Policy Research and
Analysis {indicate specific pro-
gram of interest), National Sci-
¢nce Foundation, Washington,
D.C. 20550.
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\(tnllu S O the liii" Sion
cilee
thi
N(ill()n(ll H( icnce F ()[II’Iddtl()l’I A(t
to 1)|m|(1(* a central clear-

mqhu[u( for the collgctmn in-
terpiets ition:

dittir on the availability ol, and
the current and projected need
lor, scientific and technical re-
sources in the United States, and
iii jii”(iiik]b ‘i %’(iiii’('i; k;i iiifiii‘iii.:ii

other agendics of thie Federal (‘Qv-
crnment. . To carry otit this
mandate, the division performs:

* Periodic reviews of past and
current national R&D tunding and
the stpply and usce ol scientific
diid techinical persorniel; also
SHOIL- diid loodgterin projections
Aabuiit tThose resotircees.,

o Itdentification and analysis
ol factors responsible for changes
in the sdience and technology
resource system; assessment of
their effeets.

« Collection, analysis, and dis-
semination of information _on
the  cconomic, social,  profes-
sionat, and demographic char-
acteristics of scientific and tech-
nical porsontiel

« Compilation of information
on ULSs. and interiational sci-
chice and techiology esouices
and thicir characteristics and dy-
namics: developnmioent (,j[, medans
to nicasuie science and technol-
Gty otpit.

Most ol the work of this divi-
Sion s pui(n ied lnluimlly or
thiough contrac tual dqmuncnts
Wwith other o teval dagencies s and
dppu)plmtt ot Federal ()rqé;n-

SCIENTIFIC, TECHNOLOGLCAL.

-

< tudlcs R 1d

for the Analyql of Sciecnce Re-
ng)rlrlrcc : Personnel; Funding;
Inuizids ziiid Outputs (fiir Wiiitii

sued annually) Spccial studies
are often supported through ex-
ternal awards. The three topic
arcas in which awards e made
are as lollows:

SCIENTIFICAND

TECHNICAL PERSONNEL

This_prodgram supports stud-
ics Lo give the factual inforimation
needed to track the training and
distribution of the Nation's sci-
entists and enginecers. Specific
areas of interest arc the capa-
bility of thie Nation's institutions
of higher cducation to producc
S tific and technical person-
nel, the current and future usc of

such pus()nn(‘l, and the chang-

ing (Immct(‘nstlcs of scientists
and cngineers:

FUNDING OF SCIENCE
AMD TECHNOLOGY
THiS prograim provides for the
collection, analysis, and dissemn-
nmtl()n nf mformatlon ~on thc
lun(tmq h)r lcscarch and devel-
opieiit and for other S5 ientific
and lLCI‘II‘i()I()(Jlml dLllVlll(_b bup-
pmt is also diven to develop

zeech-

m()d( Imq and smmhtmu

niques that will improve the capa-
bility to project R&D funding.

76

AND INTERNATIONAL AFFAIRS

Science Resources
Studies
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MODELING AND
~ SPECIAL SCIENCE AND
TECHNOLOGY INDICATORS

This program Siiﬁhbjrtfs stud-
ies on the dynamics of the sci-
ence and technology reseurces
complex. A major compornent is
the development of special indi-

- nature. Thls work, along with that
? f the other Scienice Resources
Studies programs that deal pri-
marily 3 With’ i'n"p"u’ts’ 'p"r'o'vi'd'es' the
Board S blcnmal Scuence Indica-
tors publsmllons they are pre-

ulahc-n actlvltles These are

aimed at a better understandidg
of what causes changes in thc
dlstrlbutloniqfihuman and finan-

cial resources for science and
technoloay: /

Eltglblhty

Unsolicited proposals are wel-

come and arc considered for
awards. Profitinaikiiig and other
organizations are eligible to par-
ticipate in the division's programs
on the same basis as academiic
and nonprofit organizations.
Deadlines

ir general, proposals may be
submitted at any time during the
year. Program announcemernts
and requests for proposals are
issued fram time to time for spe-
cial projects and studies in tar-
geted areas; such Solicitations
specify deadlines for submisstai.

For More Information

) The program annoanement
Program for the Anaiqsis of Sci-
eice Resources: Personnel, Fund-

ing, Impacts, and Outputs (NSF

reprint 80-19) has guidelines for

submlttmg proposals: Contact

the Division of Science Resources

Studies; National Science Foun-
dation; Washington, D.C. 20550.

\7 [ —
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1984
ijk)’iiggg;lruytrlu: Fe d( rrdlrlf(,_(y:,t(.r.
the NSE Biiltetin, and cisewhere.

GRADUATE FELLOWSHIPS

This program pr()molLs {the
future strength of the Nation's sci-
entitic and technolodgical base by
providing recognition and support
for advanced study to outstand-
ing draduate students in all ficlds
ol science and enginecering. Fel-
lows are sclected in a national
conipetiticn on the basis of ac-
tiial and potential achieveniceiits
in their '('h"()'*i( i1 (liSCipliiiLS Th"cy
may purst
(I[)l)l()plml( Umtul Statcs or for-
cign institution of higher learning.
Approximately 545 new awards
will bt made this yeatr: cach gives
up to thru years of Mlpp()rt for
fall- -time ar aduzte study

Eligibility;

To be cligible for this nation-
wide merit competition, candi-
dates must be citizens or na-
tionals ol the United States and
at or near the begdinning of their
araduate study.
~ Beginning with FY 19843wards
the stipend for cach fellow is

pmmt;d er Igsscr ,pumds, in
licu of tuition and fees an an-
nial cost-of-ediication allowance
of $%.900 is iniade available to
thie dwardec’s institiition for cach
year of tenure,

Deadlines

The deadline for applying is No-
vember 23, 1983, NSF will notify
all applicants as to the outcome
of their applications in mid-March
1984.

For More Information

/\ detailed program dcscnptmn
and guldclmgs for applications
are in the brochure Graduate
f('liowshq s Announcement (NSF
83-64). Order it from the Fellow-
ship Office; National Rescarch
€ouncil; 2101 Constitution Ave-

nue; N:2W.; Washington; D.C. 20418.

MINORITY GRADUATE
FEELOWSHIPS
_ This prodraim was established
in fiscal ycar 1978 to give fel-
IdiVSliib su'p'p"o"rt t'o' iﬁ'c'n’ib'crs' 'of

abnlltlcs tradltlonally havg beer
untapped in the advanced levels
of the Nation's science talcnt
pool Under this program sup-

port goes to outstanding minocr-

STIENTIFIC AND
LIGINEERING

PERSONNEL AND

EDUCATION
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Al\ qmdlmu students for stud)
O1 WOrk lumn(l nmstu s or doc-
toral de (rees in science and engi-
necring: B dch award provides up
to three years of supp()rt for full-
titne qmd[mt(, study. It is antici-
pated that approximately 55
new leliowships will be awarded
this year.
Elqgibility

Competiion in this program is
open to citizens or nationals of
the United States who are Arier-
ican Indian, Black, rsklmo or
Alcutian, i’duh( Isldtider, or tis-
pmu( (md who dire at or tear lh(
sm lmq m [Y 1984 the Stlpcnd
o1 cach fellow is $8.100 for a
1 25month tenure, pnmatcd for
lesser periods, 1n lieu of toition
and fees, an annual cost-of-edu-
cation allowance of $4;900 is
niade amlldl)k to the awardec’s
institution.

Deadiines
B The deadline for applying is
Nouml,u 25; 1983. NSF will no-
tify all appllcants as to the out-
cotric of their applications in mid-
March 1984:

For More In/«?m(mon

A detailed program descrlptlon
atid guidelines for applicants arc
in the brochure Minority Gradu-
ate ft’llouvslups Annotncement
(NSF 83-63). Order it from the
Fellowship Office, National Re-
scmch Lounrnl 2101 Constltu-

B:C: 20418.
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_NATO

POSTDOCTORAL
FELLOWSHIPS IN SCIENCE

To promote thc progress of sci-
ciice and to aid a closer collabora-
tion among the scientists of var-
ious nations; the North Atlantic
Ircaty Orgamzatlon sponsors a
program of NATO Postdoctoral
lcllowsh'ps At the request of the
Dcpartment of State, the Founda-
tion administeis this program for
NATO: Approximately 50 awards
will be made in fiscal year 1984
to ouistanding individuials who
have reccived, or will soon re-
ceive, doctoral degrees in science
or ¢ngineering {or the equivalent
of those degrees in rescarch trairi-
ing and experiencce).

Awards are made to U:S: citi-

zeiis for full-time postdoctoral
study in countries that are mem-

bers of NATO (othcr than the

' Umt(_d States) or in other coun-

trics that coopcrate with NATO.
This program is designed pri-
marily for applicants who have
received their doctorate within
the past 5 years. The stipend lor
a NATO Postdoctoral Fellow is
$1,500 per month; tentures gen-
crally range from 9 to 12 mionths.
vided wuth some Vdeperndrency al-
jowances according to his/her
status as of the award date, and
aid in defraying the costs of
travel.

Deadlines

_ Appllcatnons are doe at the
Foundation by November 8; 1953.

80

rcllowshsp awards are expected
to be annosnced in late February
1984:

For More Information

A detailed prograii description
and duideliiies for applications
are in the brochure NATO Post-
doctoral Fellowships in Science
(NSF 83-63). Contact the Fellow-

ship Section; Office of Scientific

and Engmeermg fgrfspﬁnﬁrilgl and

Education, NSF, Washington. D.C.
20550.

TRAVEL GRANTS FOR
NATO INSTITUTES

The Foundation awArds travel
graits, norinally covering the
round-trip ecotiomy air fare in-
volved. to enable young U.S. sci-
ciitists to attend certain NATO
Advaticed Study Institutes abroad.
Thiese rieetings are usually held
diiring the summer - and normaily

last two to threce weeks:

E Ilglblllly

U.S. citizens who are graduate
science stiidents or have recewed

a PhL.D. within the past fi l‘ve years
and been accepted at a NATO
Advanced Study inistitute may be

nominated by the dlref.:tor of the
institute: Therefore; mdmduals

should makc their interest in a
NATO Travel Grant known to the
director of the institute to which
they have been admitted. Lists
of institutes are available rom
tlic Foundation in early March,
at WHitii tiiﬁé iinformation zib"o"u’t

madc dleldblL
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The Ndtionadl Scicrice Fouinda-
tivh ollers cooperdtive resedr-h
stippport for tic Nation's niust
atilstanding and promiising young
s"(‘ii'ii'((' ;in”(' cnqinccring f'a"culty'
e s[)()n(i to thc demard for hlthv
quetlifie d scientific and cnginier-
ing pe -snnml for (1((1(1( mic (md
industrial rescarch; The minimon
award is $23,000, and an addi-
tiondl $37:300 is available from
H'si? mi ;i (i:iiiii'r' tor- éiiiiiéif iiiéitii-

full .1((1(km|( -year salmy The
I(nm(hlll()n cypects to make 200
of these awards in fiscal year
1984,

I Il(ubllllu

C LS. institidtions giaiiting doc-
torates in ficlds supparted by the
Fouridation arc invited to nomi-
ndate outstanding faculty meimn-
biers whi e in the carly stdqcs
of their carcers: Noninees must
Have teceived theis doctmatcs
after Se |)t(m|)(-r I 19/6 and
must hnl(l fall- time; regular ap-
p mtn ‘nt in tenore track or ten-
ure positions when nominated.
Gractuate and p()std()ct()ral stu-
dents who have accepted appou.l-
\gm ‘nts to such p()sm()ns may also
be nominated. Citizens or nation-
s of the United States and per-
manent residents are eligible to
receive these awards. i
Those nominated may do re-
search in any branch of the math
cmalical, phySical, and blologlcal

-

SCIENTIFIC AND ENGINEERING PERSONNEL AND EDUCATION

scicnces and endineering.. Em-
phasis will be on thosc ficlds
wiicl there are Substantial nceds
tor taculty developiment.

eadline
The appbuatl()n deadline for fis-

cal yc-mCL—QQZ& awards was July 1,
1983. Next year's deadline will

be announced in the NSF Bul-
letin,
For More Information

Request the program an-

nouncentent NSF 83-35. Contact
the Presidential You nvesti-
gator Awards; NSF, Washington,
D:C; 20550: (202) 357-7536.

. .MATERIALS__ .
DEVELOPMENT FOR _
PRECOLI.EGE SCIENCE

AND MATHEMATICS

This . v 3ddrcs§5§ th('
need ol w\m'wchcrcapd i

1 hi critica ) areas of maih-

ities o

criatics arnd science aiit to im-
prove the insiruction of students.
Frojects for teachers and instruc-
tion at all precoliege levels, from
kindergarten through the tweifth
grade; will be supported through
nationwide competition in these
arcas:

Mocdels and demonstrations of
proarams for continuing teacher
cducatmn z

Deuvclopment of materials—
stk as tcaching aids, compiiter
tiiijgiéiiié §6ftWéfC éﬁd Sys enis,

4iiii7i]§‘i§ (if lIiL‘ i)"r'c"'()'ll'c'(ii‘ "‘"Ci-

Illd[crla|‘~. to sustain hlqh qual
ity precollede science teaching.

Applu’d research to show how
the tcachmg zﬁm(ﬁl!tﬁaqy!jg’(’)f re-

coll rge scierice and mathematics

can be more cffective:

To be considered for NSF sup
port. projects must deal with is-
sucs of national rather than local
importance and should contrib-
ute to a continuing supply of U.S.
scientific and technical personnel.
The results or products must be
general enough to be of use be-
yond the immediate locale where
they were developed.

Eligibility
Althiciigh colleges anid tiniversi-
lii"§ 21"r'(* t:XbCCtéd to Siibiiiit iﬁ'o's’t
SV[I[UUOVI‘ISWIN) an LdllCﬁl[l()n tiis-
sioii wili also be considered. (See
Grants for Sc:enu}"c and anineer-
ing Kesearch, NSF 83 57. "Whoe
May Subniit” section. )
Ei i(;lhlc dlSClplI.‘CS arc Imn-

ited o nrathertiatics; engmpcr,mg,

thc imturdl sucnccs (including

ry atmosphcnc
sciences; phys-

ics; and astronomy) and com-
puter science.

Deadlines
Submit proposals atanytime.
For More Information

A detailed program description
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is it thie Bioe Imu Mate runs Devel
opme nt 1 " 1 (nll("u Science
and M um nmlu . (NSF 83-6). It
miest be usced in conjunction witis
NSE Girants for Scientific and Engi-
necring Research (NSE 83-57).
Order both from Forms and Pub-
lications. National Science Foun-
daticn: Washington, D.C. 20550.

'

HONORS WORKSHOPS
FOR PRECOLLEGE
TEACHERS OF SCIENCE

v YRND MATHEMATICS

Eacellent teachers are at the
core of good education at any
level, but in precollege mathe-
malics and science they are in
short supply. There is an urgent
nceed o attract highly talented
men and women to matinemat-
ics and scicnce teacher carecrs,
develo) teadctier capabilities in
these critical arcas, and keep
good instructers in the scb aol
systenis, This imeians d( wsmg
incentives, such as grea ater pub-
lic u(()(;nltlun of the pl()fCSSlon
and putting new unphasis on the
important contributions teachers
nuake to the Nation:

]Iu_ basic (,(rﬂ of this pmqram
is to motivate and increase the
(dpahlhtlcs of pmcollcge mathe-
matics and science teachers and
‘thereby improve their instruction
ol students. Projects will be con-
S‘iiiii’di i'kii' l(zitiiéis tifaill biétbli

lhmugh gmdg twclvc.
Project Activitics

Projects to be supported arc

74

those devetoped with the coop-
cration of appropriate individ-
uals and groups; ihey should em-

phasize the following artlmes

Identifying and selecting sci-
cnee and mathematics teachers
ol proven high-quality perform-
ance and assuring their recodni-
tion and prestige with certifi-
cates of honor and appropriate
pubhcnty

L ahllshmq workshops wnh
specialized training, practical ex-
pericnce, and leadership training
in iniportaiit areas of scicnce,
matheniatics, and techtiology.

Developing workshop mate-
rials.

I-\l('n(lmq the nnpactiojr work-
shop benelits when part!upants
take new materials and informa-

tion back to their colleagues:

Having workshop participants

_]oml(l} identify and document

current trends and problems in
science education.

Workshops may vary in length
accoi'diiig to the iypb bT actii/ity

Eligibilitu

Although colleges and univer-

cx are expected to submit
most proposals; those from other

institutions with an cducation
mission will also be considered.
{Scec Grants for Scientific and
Engincering Research, NSF 83-57,
“Who May Submit” section.)
Eligible disciplines arc liniited

82

to mathunatlcs gmculng, thc
natural sciences (mcludmg biol-
ogy; chiemistry; atmospheric,
carth, and ocean scictices; phys-
ics; and astronomy) and coi-
puter science.

Deadlines

Submit proposals atanytime.
For More Information

A ddallcd program descnpnon
is in the brochure Honors Work-
shops for Precollege Teachers of
Science and Mathematics (NSF
83- 44) It must be used in con-
junction with NSF Grants for Sci-
entific and Engineering Research
(NSF 83-57). Order both from
Forms and Publications, Nationatl
Scicnce Foundation, Washing:-
ton; D.C. 20550.

POSTDOCTORAL

__ RESEARCH

FELLOWSHIIPS IN
MATHEMATICS

{Sce chapter 1.}

DOCTORAL
DISSERTATION. __ _
RESEARCH IMPROVEMENT
GRANTS

(See clhiapter 7.)

POSTDOCTORAL
FELLOWSHIPS IN
PLANT BIOLOGY

(Sce chapter 3))



(photo from .
Fi

;’1!#0571;1 at San

ancisce.

0f C,

Q

Aruitoxt provided by Eic:

E



O

ERIC

Aruitoxt provided by Eic:

nO’CTéRAL
RESEARCH _
IMPROVEMENT

I hie h)un(lall(m aweords qmntb
ln iniprove the scic ntific q[mht)
ot dodtoral disse itation rescarch;
Awdtds dre inade to allow doc
toral mn(lulau S oppmlun <
gre .m tare .lll\ll\ inthe thhcnnq
and arlysis of data than would
othergise be pnsslhk Grants
die inte n(l((l t() cover u ‘scarch-

relite (I ¢ \|n n's( s. Thesc m(lud(

and supplus and for travel t()
and trom rescarch sites, T -
awards are not fellowships o
no stipend is included. <ii'p’iﬂii'i
|s not |)m\uh (l un (\(‘I’V(ld) |)(l

llu sludcnl

\ll[)[)()ll from mhu SOUTrCes.
Disscrtation proposals arc

judged on the basis of scientific

importance, and origi-
dddition, uu- um-mrm

content,
nality. In
candidate
aaa will in ll(l Hprove l!u
Gaality of llu research,
Disscrtation improveme 1t
dwards aie available only in cer-
tain disciplities. These m(ludC [h(_
SOCidi (m(l be lm\mml 5( icnces

caith, (lll]]()\[)l‘ll ric: dl‘l(l ()ccan

scicnces, No disse 1tation lmpr()\'e-

made in the

maoiit dwards arc

mathenie eal
cnees, engin
molecular b

i ph)slml Sci-
gy, cellular and
O, or ph_\ lnlog;y.

Llulbllllu/f‘or Moie
Information

Lach (h\/lsmn that adnumst('l -
in a (Mf(:lun wa) Doctoral Stu-
(luns who wish to apply for a

(llbbCl[alIOl‘l inprovemerit grant

should write directly to the appro-
priate rescarch division(s):

RESEARCH OPPORTUNITY
AWARDS FOR SMALL-
COLLEGE FACULTY

lhc h)undatlon pmwd(.s op-
porttitiities for nicimibers of sinall-
college science and engineering
faciiltics to participate in research
under the dLQis of NSF investi-
qators at large institations.

Faculty members at the smail-
¢r colleges make their own ar-
mnquncnts with mvcstl(;dtors at
the targer universities or labora-

lmlc' wh() have chn aW‘lrdcd

a Foundation research DI’O‘]\
qrant. Grantees who wish to emn-
pl()v s’maii tbiiégé fecuity iiiidéi

()n(;omg grants, qranlec» shotild
inform the appropriate prograin

84
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diecton at thie Nationdl Scicnde
Foutndation qdnd ask tor necessdn,
Changes in project budget dlloca-
tions or it requiied. supplenicntal
finds. ) ]

A indivicual workitg on oa
Tesedr ol drdant becomes o ter-
poian, chiployee of thie grantec in-
stittition at which the principal in-
Lestiator Holds an appointment:
Itic lendgth of the © m.uoynmnt
tHic stipoe ml and othier rranges
itcnils with respe ot to cmploy-
et et ol niatters of indi-
Gdiial negotiation hetween the
dAiritinigg sciehtist tront the smaller
iistitution and the host institu-
Lo,

\lthnuqh ISINS ;)‘n ate prograim
tlns act in

Cxists tol it has al-

Wit e poss Founda-
tion atees small-
Colleqe faculty scarch
Grants: This kina cipation

is often a routine teature of re-
~¢i ch activity at the larger in-
Stitutions, Such arrangements are
enconraged within the framework
ot the Foundation's snogram to
support scientific research proj-
Gl Ladh case 16 judged on its

Own o researcli erits,

For More ifornnation

Contact o g, ptiate O n-
proording otticer o
nt n(kmmdll ite Ins. i

dation the

Rosearch

tutions Cooptaidtor, NSF; “,177 -
igtesn, DA . 2035012021 357
74560
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INFORMATION FOR

SMALL BUSINESSES

Nar ';ii?('iqi-;iiii's are of interes!

in scicn
scarch or in s'.lanL-bascd um()-
vative technology. Competition
iiii‘ ;iik/eii'tié ﬁ’diii NSF i~‘~ iiit'ciﬁ'c

proposats arc suppmtul

Most NSF :unds arc ol)llthul
through grants to_suipport ui-
soiicited rescarch proposals
judged scientifically meritorious
in peer review. Note that thesce
Jare grants, not preocurciients.
Small firmis may subimit propos-
als under most of the programs
identificd in this Guide.

Althotigh these prograt,
fund rescaich in acaden:
tions, [5ii)'15')’s‘ii|<; from
iicicial seotdr, mclu(in
searea fu iis, arc also su-ported.

Most NSF research awards
to small businesses are madc
thmuqh the

'1.;iiniy
ititu-
Lom-

1TSS -

mall Business In-
novation Research (SBIR) Pro-
aran;, described elsewhere in this
public ation: SBIK is conducted
pursuan: to the Small Business
Ine ovation Development Act of
1982, P.L. 97-219. firant propos-
als unde v this pregram arce solic-
ited by a formal 3BIR program
solicitation issued annually.
Compared to shose at mee!
tederal departiments and agetri-
cies, procurement_or contract
opportuniti-s at NSE o

(it

85

linited. The Foundation docs not

u)mbctltlvc procmement oppor-
tunities are qenemlly publicized in
the Gmnnu- e Busmcss Dduu

small compar are in the sub-
contracting activities of the NSF
prime contractors that operatc
major astronomic or atmos;: wric
rescarch facilities. Thesc facilitics
arc identified clsewhere in this
Guide.

NSI

lnl()mmtl()n dnd serve as lduml
poiiits for sifiall businesses that
are interested in the F()undauon S
rescearch or procureinae nt oppor-
tumnitics. Note that [||(.S(_ offi. ¢y
do not administer any individual
gmnt, contract. - pr()curr'mcnt
proygrams:

'i'ii(; Office of Small Busines:
Research and De ’(’lopmvnt oficrs
tc ecarch and techna' a-based
sivall firn s infonnation < quid-
ance o1 NSF programs,

The Office of Smdll
l)l%d(ll'dllfd(j(’(' Busm( S, l nllzd-

and guldancg to 5mdll, n.mmlty
and wonen-owied companies
sceking procurenient o, pmtum-
tics to piovide NSt with goods
oF services.

I h(. addlcss k)l l)()th tthc ()f

Si fenct h)wnldtmn W
ton, n.C. 2()‘3‘30
(2()2) ’)"77 —’46

ng:

Telephone:
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