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Single copies of this Guide and the various NSF public,ations Mentioned here
are cwaitable from Forms and Publications, NSF, Was,iiiigtbir, D.C. 20550,
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issued by the Office of Management and Budget:

47:009 Graduate Research FellowshipS
47 :036- Intergovernmental Science and Technology Pi ograms
47.041 Engineering Grants
47.049 Mathematical and Physical Sciences
47.050 Astronomical, Atmospheric, Earth, and Ocean Sciences

47.051 Biological, Behavioral, and Social Sciences
47.053 Scientific, Technological, and International Affairs
47.057 Minority Research Initiation
47.059 Visiting Professorships for Women
47.060 Research Improvement in Minority Institutions

Discrimination Prohibited

in acebrdante with Federal statutes and regulations, no person, on grbrindS of

race, color, age, sex, national origin; or physical handicap, shall be_ekelUded
frOm participation in or denied the benefits of, or be subject to diStriniffiatiOn
under, any program or activity receiving financial assistance frbm the National
Science Foundation.

Cover: This view from Kitt Peak National ObserifatOril iti Arizona .shows low stellar tei ropes
(Me domes) and one solar telescope eat back of photo).
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I he National Science Founda-
tion r Ntill is an independent
agency Cif the Federal cipvern-
merit eStablished irl 195()_tii Orb-
mote dIld aelvance scientific prog-
ress in the United State.s. The
oundiitioq doeS this primarily

SCielitifit research
and hy supporting selected activ-
ities iii science and engineering

NSF does not itself
conduct research.

The Foundation makes awards
for research Iii the sciences and
engineering. The awardee is
wholly responsible for the con-
duct of such research and prep-
aration oldie results for publica-
tion: The Foundation; therefore;
does not assume responsibility
Ion such findings or their inter-
pretation.

The Foundation considers pro-
posals for support of research in
any field of science, including
but not necessarily limited to:
astronomy, sci:
enc es, biologiCal and behavioral
sciences, chemiStry, computer
sciences, earth sciences, engi
beering, irifOrniation science,
materials research, mathematical
sr ieric:es, oceanography, physics,
and social sciences: Interdisci-
plinary proposals also are eligible
for consideration:

NSF normally will not support
clinical research; including re-
search on the etiology; diagnosis;
or treatment of physical or mental
disease; abnormality; or malfunc-

.

Hon in human beingS.USing ani-
mals or animal_ MOdelS Of Stith
conditions and deVelOpiiig or
testing drugs or other procedures
to treat them also generally arc
not eligible. NSF does not nor-
mally support technical assist-
ance, pilot plant efforts; research
requii:ng security classification;
the development of products for
commercial marketing; or market
research for a particular product
or invention:

The National 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 pi-0-
grams and grants or contracts
requiring a total commitment of
more than $2 milliOn or an an-
nual_ expenditure of more than
$500,000.

Proposals will be assigned to
the most appropriate NSF divi-
sion or office for review. Before
they submit proposals, all appli-
cants should contact program of-
ficers for current information and
other help: An organization chart
showing major program areas is
at the end of this guidc...;

In deciding which proposals
to support; the Foundation reties
heavily on the advice and help of
advisory committees; outside re-
viewers; and other experts to en-
sure that NSF reaches fair and

INTRODUCTION
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knowledgeable judgments. These
icittiStS, engitieers,and

conic front colleges and
universities, ribtiptofit research
and educational organizations;
industry, rnd other Government

Most proposals COIlle to NSF
from educational iiiStitiitiOnS arid
other organizations rather than
from individtialS. foweVer, indi-
viduals may subMit proposals
under special circumstances;
check this giiide and the appro-
priate program brochures or con-
tact the prograiii of interest for
detailS.

The Foundation welcomes pro-
posals on behalf of all qualified
scientists and engineers and
strongly encourages women,
members of minority groups, aiid
the handicapped to compete fully
in all of its programs.

The Foundation also accepts
proposals for basic and applied
research from commercial firms,
and it especially welcomes those
from small businesses that have
strong capabilities in scientific or
engineering research. However,
NSF (oes not wish to substitute
Federal support for normal com-
mercial investment in research
or to compromise the role of
educational institutions; where
research makes a special contri-
butionto science and engineering
education. (For information of
interest to small businesses see
chapter 7; "Other ActivitieS.")

The Foundation encourages
collaboration betWeeri iiidtiStry
and university researchers, and
between industry and State and

local governments. Similarly,
broader efforts through industry
associations; groups of compa-
nies; or professional societies
may be supported. Contact the
appropriate program for infor-
mation and guidance before pre-
paring such a preipbSal._

Awards may be made in re-
sponse to both solicited and un-
solicited proposals. Normally,
those that are not solicited re-
quire cost - sharing or joint funding
between NSF and the awattlee(si.
AWardS for solicited proposals
May provide for payment of all
costs. Proposals in response
iii specific program a nnou nce.-
iiieiits are considered Solicited
only when the announcement so
indicates.

Experimental, developmental,
or research projects supported
by NSF under awards to profit and
nonprofit organizations will con:
fain provisions consistent -with
Sections 202-204 of Title 35 of
the United States Code (cbm-
monly called the Bayh-Dole Act),
the Presidential Memorandum of
2 -18 -83 "Government Patent Poi-
icy," and the Foundation's patent
regulation published_ at 48 Fed-
eral Register 19860, 5-2783
iinlessthe Foundation deter -
mines that some other provision
would better serve the purposes
Of the Act or the interests of the
United States and the general
public.

The National Science Founda-
tion looks forward to using and
integrating theresources of all
institutions in the support of sci-
ence and its contributions to the
society and the Nation.



lit iliei toS pi-Oide for the fair
and eqiiitable selection of the
most meritorious research pro-
jet is foi support, the National
tit kilt e Foundation has estab-
lished criteria for their yet.iew
and evaluation: These criteria
are meant to) be applied to all
research proposals in a balanced
and judicious manner; according
to the objectives and content of
each proposal: Four criteria for
the selection of research projects
by the National Science Founda-
tion are listed below; together
with the elements that consti-
tute each criterion.

I. Competent performance of
tire research This criter-
ion relates to the capability
Of investigator(s), the
technical soundness oft he
piotiosed approach, and the
adequacy of the institutioial
resources available:

2. Inlrin.sic merit of the re-
searchThis criterion is
used to assess the
hood that the research will
lead to new discoveries or
ft 'lido mental advances with:
in its field of science or
gineering, or have substan-
tial impact on progress in
that field or in other scien-
tific:and engineering fields.

3: tiii/itti or relevance of the
e.searchThis criterion is

used to assess the liken-

hoed that the research can
contribute to the achieve-
ment of a goal that is ex-_
trinsic or in addition to that
of the research field itself,
and thereby serve as the
basis for new or improved
technology or assist in the
solution of societal prob-
lems;

4: Effect of the research on the
infrastructure of science and
engineeringThis criterion
relates to the potential of
the proposed research to
contribute to better under-
standing or improvement
of the quality, distributibil,
or effectivetieSS of the Na-
tion's scientific and eitgi-
fleeting _research, ednea-
dor, and manpower base.

c--Critetia ( I ), (2), -aYiti (3) consti-
tute an integral set that is applied
in a balanced way to all research
proposals according to the objec-
tives and content of each pro-
posal. Criterion (1); competent
performance; is essential to the
evaluation of the quality of every
,esearch proposal. The relative
weight given criteria (2) and (3) de-
pends on the nature of the pro-
posed research. Criterion_ (2), in-
trinsic merit, is emphasized in
evaluating basic research phip-OS-
als, while Criterion (3), utility Ot
relevance, is stressed in eVJIti-
ating applied teSeat, h propos-
als. Critetibh (3) also relates to

CRITERIA
FOR THE
SELECTION
OF RESEARCH
PROJECTS

VII



mak)! goal-oriented activities that
the l'oundation carries Stich
pis those directed at improving
the knowledge base rin(' :rlying
sz iirce and technolog3 whey,
Inrlhering international )opera-
tion in science and cam' cc:Ting,
and midi essing areas Of national
need.

Criterion tzti, effect on the in-
nost rictur(- of science and_engi-
rteerinet permits the evaluation of
iescarch proposals in terms of
their potential !Or iiiiprovinq he
scientific and eilgiriee.ring enter-
prise and its edricatiCirirl cicttvi
ties in ways Other those
encompassed t the first three
ritcria. !tided under this cri-

viii

terion arc questions relating to
scientific and engineering per-
sonnel, including participation
of women and minorities: the
distribution of resources with
respect to institutions and geo-
graphical area: stimulation of
quality activities in important
but underdeVelOped fields; and
the use of interdisciplinary ap-
proaches to research in appro-
priate areas.

Any specific criteria that apply
to individual prograiiiS, white
falling within the general criteria
presented in this section, arc
contained in releVaiit_prOgram
announcements Or solicitations.

11





of research projects
:a is aimed at devel-
idamental understand-
lhysical laws that gov-
verse. Research results
c knowledge underly-
of the future techno-
zlopmentS upon Which
mic and social well-
wilds. Those results
much of the intellec-
pinning for the biolog-
ioral, and engineering
id provide many of the
istruments and tech-
cdcd for progress in
s.
are supported across

pectrum from basic to
search: Support may
fforded for research
s, symposia, publica-
monographs, confer-
purchase of scientific
for research purposes,
-uction of specialized

-easonable assurance
m support for contin-
cts of high scientific
ling may be provided
of up to 60 months

ncrernents, contingent
of the funds

ry progress of the
support is for
36 months:
ng a proposal

consult the

brochure Grants for Scientific
and Engineering Research (NSF
83-57) for guidance in preparing
the application. The brochure
shows a recommended format,
but standard application forms
are not required.

Eligibility

Scientists initiate research
proposals, which are usually sub-
mitted on their behalf by their
employing institutions. The Foun-
dation welcomes proposals by
organizations on behalf of all
qualified scientists and engi-
neers, and it especially encour-
ages those initiated 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 individuals. In these
cases, preliminary inquiry should
be made to the appropriate pro-
gram officer before a proposal is
submitted.

Support may be provided for
projects involving one or more
scientists; Awards are made for
projects in a single discipline
and for those that cross or merge
disciplinary lines.

13
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Deadlines
Submit proposals at any time.

Allow at least six months for proc-
essing. Proposals to be funded
in a particular fiscal year lending
SepteMber 30) normally should
be received by NSF no later than

Areas of Research

Classical AnalysisProper-
tieS and behavior of solutions of
ordinary and partial differential
equations; approximatibriS and
special functions; analysis_Of sev-

eral complex variableS; singular
integrals; Hardy spaces and 13M0;

Kleinian groups arid_ firnetions of
one complex variable; real anal-
ysis,

Modern Analysis _HiStori-
cally based on the studyof -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
theory and dynamics; operator
differential equations; mathe-
matical physics; and measure
theory.

Geometric Analysis Finite
planes, convex sets, and related
geometric topics; differential ge-
ometry and its_ relation to Lie
representation theory, to dynam-

14

December of that fiscal year.

For More information

Contact the appropriate_ di-
vision director National Sci-
ence Foundation, WaShington,
DC 20550.

ical Systems theory; and to global
analysis and analysis on mani-
folds.

Topology_ and FoundationS
General topology, algebraic to-
pology, manifolds and cell cool:
plexes; mathematical logic and
foundations of set theory, includ-
ing proof theory, recursion theory,

and model theory.
Algebra and Number Theory

Algebraic sets and their special
transforniations; algebraic struc-
tures such aS groups; rings; alge-
bras arid fields; cornbinatorics
arid graph theory; linear algebra;
algebraic geometry; algebraic and
analytic number theory, including
quadratic forms; the development
Of algebraic techniques to answer
questions raised in other areas
Of mathematics and science.

Applied MathematieSz--Mod-
cling and analysis (both analyti-
cal and computational) to ob-
tain insightful predictions about
problems arising in the physical;
biological, and engineering sci-
ences. AreaS of interest include
operations research; mathemat-



ic s: ssstems and control
applied analysis; fluid,

solid, and continuum mechanics;
and computational mathematics
iru: lunicrical analysis.

.-..iatistics and Probability
ctatktics is the study of methods
to collect, °Islamize, and analyze
data so as to uncover funda-
mental mathematical relation-
ships among several variables.
Maim subfields include eNperi-
mental design, parametric and
noriparametric inlerenc:e, robust-
ness, decision theory, sequential
analysis, multivariiiteanalvsis,
and statistical conmuting.

Probability theoty prmides LISC-
i mathematical models and is

the basis of statistical reason-
ing. It is concerned with the study
ot phenomena that are random
.or modeled as random because
of incomplete 1111CICI'SLIIICIHM:
NiajOI sublields include Markov

e.sses, probability on Banach
spaces, limit theorems, interact-
inc; particle systems, applied prob-
ability modeling, and stochastic
pro(

Special ProjectsModes of
support different froin the usual

_research project, including, for
example, working it Seaith ses-
sion~ (conferences, symposia,
colloquia, Sp-cilia' years, etc.),
research institutes, and the (Or

lowing three subprograms:
Reciiotta/ C.'otiferences. Operated
by the Conference Board of the
Mathematical ScienceS, theSe
conferences Feature a principal
speaker who gives 1 0 one-hour
talks on a_subject during a week-
long session.
tie iciitiji Computing Kesearch
Lqtripment in the Nalitematical
.seteitees. Moderate grants for
COMptiting equipment benefit
gi (Alps of researchers of out-
standing quality and high pro-
ductivity whose work has been
seriously impeded by the lack of
computing facilities:
Nati/et/la/Wilt _Sciences Po:si-
t/outwit/ Research Fellowships.
These go to approximately 30
new fellows each year. Tenure
provides a research instructor-
ship Option.

ffliqibility for Fellowships

Mathematical Sciences Post-
doctoral Research Fellowships
will be offered only to persons
who (1) are citizens or nationals*

' I term notional of Ow llnitecl
states designates l c thc
Stolcs rsiciccit Cif ;i
Sion c)I tilt llnitect States suck as Anicri-
c an Samoa, it clocS rriit irfc lb
of anottiec ountry ts.li) lids applied for
tt.5. c
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.of the United States as of :Janu-
ary 1, 1984; (2) will have earned
by the beginning of their fellow-
ship tenure a doctoral degree in
one of the mathematical sci-
ences listed above or have had
research training aim experi-
ence equivalent to that repre-
sented by a Ph.D. degree in one
of those fields: (3) will have lick]
the doctorate for no more than
five years as of January 1; 1984:
and (4) will not previously have
held any other NSF postdoctoral
fellowship.

Each applicant will be required
to submit a research plan for the
tenure period requested. The
fellowships are designed to sup-
port neither the preparation Of
prior research reStiltS fOr
t ion nor the writing Of textbooks.

DeadlitteS kit- Fellowships

Anticipated deadline for sub-
Miffing applications is Decem-
ber 3, 1983.

T ot- More Information

Contact the Program Director
for Special Projects. Mathemati-
cal Sciences Section, National
Science Foundation, Washington,
D.C. 20550. (202) 357-9764.

3
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Cditiptiter Research
Theoretical Computer Sci-

enceTheories of computation
formal languages; computa-

tional complexity; analysis of al-
gorithms: theoretical models for
computation; and other theoret-
ical problems concerned with
the foundations of computer sci-
ence:

Software Systems Science
Conceptual basis for the specifica-
tion of future software systems
and the necessary experimenta-

,tion with such systems, _includ-
ing advanced pirOgrarnining lan-
guages and optimizing compilers;
functional and relational specifi-
cation; program transforming
systemS; Systems to verify and
prove the correctness of pro
grains; study of the concurrency

operations; discovery of new
algorithms and improved meas-
ures of effectiveness of known
algorithms:

Software Engineering The
structure and design process of
computer software, especially
verification, testing, portability,
reliability, and humaninterfac-
irig to numeric and nonnumcric
software systems. Areas of em-
phasis include program valida-
tion and testing; software tools,
and human factors in software
design and use. The program
also supports research in corm
putationally oriented numerical
analysis; the design and con-
struction of high-quality portable
software for scientific research,
and experimental implementa-
tion where that is an integral
part of the research.

Intelligent SystemsCom-
puti2e:based systems that have

16

sonic of the characteristics of
human intelligence. Relevant
areas include pattern recogni-
tion, image processing; computer
vision, knowledge representation,
problem solving, natural language
understanding, theorem prov-
ing, and areas related to the auto-
matic_ analysis and handling of
complex tasks.

Computer Systems Design
Principles of computersystems
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,
integrated hardware/software
systems; performance meastrre=
went and evaluation, fault-t61,
crant systems; logic design, corn-
puter graphics, man-ma-chine
interaction, and VLSI design
methodology. The scope of this
prograni includes_ experimental
implementation where that is an
integral part of the research.

Cdiardinated Experimental
ResearchSupport to establish
and enhance experimental re-
search facilities, aid technical and
professional support personnel;
and allow necessary maintenance
of the facilities: Support is also
possible for large multiinvesti-
gator projects in experimental
computer research of a scale
not possible under regular pro=
grams; Grants are expected to
have five-year durations. rible:
Deadline for proposals N so-
(ember 15. Any received after
that date will be returned.

Special ProjectsGeneral



and spec ialiied projects focus-
ing, lor example, oii societal is-
sues in computer science, includ-
ing 1)1404 and security, legal
aspects or cOMputing, and social
and eciinrimic iiiipatt; new dircc-
lionS in crimptiter science and
applications, including computer
networks, databases, arid data-
bac& management; computer
based modeling; and other topics
01 spec ial interest in computer
scioncc.

computer Research Equipment
Suppot t lor the purchase of Spe-

Elementary Particle Physics
States of matter and their prop-
erties and interactions; data that
can be compai-ed With theoreti-
cal iiiodels and ideas about the
nature of the Submicroscopic
work!. Suppiirt goes primarily to
tar ii.,er-Sity gr-iiirps to cohductex-
beriiiietital research at the major
arJceleritrit Centers at national
Lrliiiritiiries or at specialized
iiiiiVerSity-based or university-
affiliated laboratories:

Intermediate Energy Nuclear
PhysicsDynamics of nuclear
and nucleon excitations and nu-
clear reactions; studied with pri-
mary and secondary bcams from
accelerators with energies greater
than about 100 MeV; roles of ex-
cited meson states in nuclei; basic
interactions and fundamental
symmetries invcstigated_at the
interface between particle and
nuclear physics. The program

cial-purpose equipment for com-
puter research: Funds for main-
tenance during the first year of
operation may also be requested.
The equipment should be neces-
sary for the pursuit of specific
research projects: It must be
heeded by more than one project
and must be the kind of equip-
ment that would be difficult to jus-
tify for one project alone. The total
cost must be at least $10;000. Sig-
nificant cost-sharing is required.
note: Deadline for proposa/s i$
December 15. Proposals received
after that date will be returned.

supports national facilities and
user groups.

Nuclear PhysicsStructure
and dynamics of nuclear matter
and reactions among nuclei stud-
ied with light and heavy ions frorii
a variety of accelerators and with
neutrons: Emphasis is on the
study of universal symmetrieS
and conservation laws releydrit
to strong, electromagrietit, arid
weak interactions as well as the
bulk properties of nuclear matter.
IntcrdiSciplinary efforts and appli-
cationS to Other fields are also
important components.

_Atornit, Molecular, and Plas-
ma Physics Properties and inter-
actions of particles at the atomic
molecular, and more complex
aggregation levels in which the
atomic characteristics dominate.
Specific interests include meas-
urement __of precisely defined
states of atoms and the Interac-

17
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Chemistry

6

tion Of these states with other
such atoms; formation and prop-
erties of highly _perturbed elec-
tronic configurations in light and
heavy atoms; study of the com-
plex states formed during close
collisions of heavy atoi s; ultra-
prease_measurements of atomic
properties to verify basic theories
and find expressions of new physi-
cal laws; general and collision-
free plasmas.

Theoretical PhysicsQuan-
titative hypotheses to interpret
results of experimental physics
and to suggest new directions

Structural_ Chemistry and
Thermodynamics Equilibrium
and time-dependent thermody-
namics and statistical mechan-
ics; macroscopic properties Of
matter; intermolecular interac-
tions in condensed phases; prop--
erties of colloidal systems and
surfaces; high-temperature chem-
istry; new methods for structure
determination; measurement and
interpretation of the geometrical
parameters of chemical species
by spectroscopic and diffraction
methods.

Chemical PhysicsDevelop-
ment of a general cheinic.al theory
to aid in the design and interpre-
tation of experimental studies;
chemical studies of single colli-
sions of atoms and molecules;
acquiring and interpreting data
on the interaction of radiation
With atOmS and molecules; study

18

for research on the properties of
physical systems from quarks
and nuclei to stars. Emphasis is
on particle, nuclear, and atomic
theories.

Gravitational PhysicsAs-
pects of the explosive creation
of the universe, its present dy-
namical evolution; and its ulti-
mate fate; strong gravitational
fields 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 energy transfer within and be-
tween individual molecules.

Chemical DynamicsCorre-
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-
clueing 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.

Chemical AnalysisNew or
improved methods to analyze
all forms of matter in all media;
analytic procedures that couple
novel chemistry with advanced



umenlation; comprehensive
approaches to the characteriza-
tion of complex materials.

Synthetic Inorganic and Or-
ganometallic ChemistryNew
organometallic and inorganic
compounds; fixation of small
molecules; fuels and iontimetic
models; Inorganic compounds in
chemotherapy and plant and ani-
mal nutrition; environmental im-
pacts of heavy ions; synthesis of
ini'manic substances and mate-
rials that have useful catalytic;
electrical; and thermal properties.

Synthetic Orgatfc and Nat-
ural Products ChemistryPrep-
aration. characterization. and

Solid-State PhysicsExperi-
mental research on metals, semi-
conductors, and insulators in the
crystalline state; the amorphous
state; and intermediate states
of disorder; involving studies of
phase transitions and electronic
magnetic. and lattice structures
and their excitations. Important
areas include studies of physical
phenomena at surfaces, at inter-
faces, and in micro,systems; pho7
ton, electron, positron, ion, and
neutron scattering from solids;
transport properties; resonance
studies; and nonlinear phenom-
ena.

Solid-State ChemistryEx-
perimental research on design,
synthesis, andhigh-yield prepara-
tion of new materials for emerging
science and technology; chemi-

strut-Aural modification of or-
ganic compounds from plant;
animal, and human sources and
nonbiological synthetic corn -
pounds; development of highly
efficient reagents and methods
to synthesize compounds for
use in medicines and agricul-
tural chemicals; design and syn-
thesis of theoretically important
compounds to test theories of
structure and bonding.

Chemical Instrumentation
Aid to universities and colleges
in acquiring major items of
multiuser instrumentation es-
sential for better fundamental
research in chemistry.

cal reactivity of within; and upon
solids; new methods of solid-state
synthesis; and physical proper-
ties of solids. Relates chemica!
composition and structure to
chemical reactivity and to such
physical properties as chemisorp-
tion, defects, electrical conduc-
tivity, mass transport, magnetism,
reaction kinetics and mechanism,
and chemical stability.

Low-Temperature Physics
Experimental research on con-
densed matter that requires low
and/or ultra-low temperatures,
and the study of phase trans tions
and critical phenomena; the oc-
currence and nature of super-
conductivity among ordered or
disordered alloys and com-
pounds; nonequilibrium super-
conducting properties of weak
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%ir superfluid properties Of the
isotopes Of helium; and these
an(' I latecl plienimieria as they
pertain CO SNSteniS of reiltiCed di-
mensionulit} and reduced crys-
talline perfeCticiii.

Condensed Matter Theory
I hem etical research on Corr
(lensed matter, involving studies
of phase o,insitions and critical
phenomena. kinetics of con-
(lensed matte! systems far from

elementary excita-
tions. Iii eat rind nonlinear- lattice
dynamics; defects; surfaces; elec-
tronic and magnetic states; trans-
port and optical properties, and
macroscopic: quantum proper-
ties such as superconductivity
and superfluidity.

MetallurgyTheoretical and
experimental investigations to
determine funciarnental struc-
ture ;; property relalibriS and pre-
dictive behavior of tryStallitie and
amorphous metallic systems in
various environmenLs; corrosion,
erosion, abrasion, and wear phe-
nomena; modification of surface
and near-surface structure by
ion implantation and relation-
ship to properties: nucleation and
growth; kinetics of liquid-solid
and solid-solid phase trarisfornia-
lions: solidification phenomena;
computer studies of phase equi-
libria; grain boundary; and inter
facial phenomena; clustering,
ordering and segregation_ effects;
fundamental aspects of creep,
fatigue, and fracture processes;
nonlinear inelastic_ tiehaViOr of
metallic systems; deformation
mechanisms.

CeramicsReSearch on fun-

8

ciamcntal properties of ceramic
miterials; including glass; graph
Ito refractory oxides; nitrides
and carbides; and other inor-
ganic compounds; deforMation
and fracture mechanisms of
ceramic materials in severe
environments; corrosion, ero-
sion; arid wear; basic electrical,
magnetic, and optical proper-_
ties. Punciamental properties_Of
semiconductors, with special
emphasis on priiteSSirig aiid
characterization.

PolymersResearch on the
fundamental behavior of syn-
thetic macromolecules and the
complexities resulting from their
large size; synthesis of new poly-
mers of high molecular weight
and preciSely defined Structure:
characterilatibii of the cheiiiiCal
and physiCal Sir-Li-ante of poly-
Piers: molecular arraiigerlients
in amorphous and crystalline
polymers, and in their mixtures:
iliatioiliolectilat chain dynamics
and relaxations; molecular char-
acteristics and their relation to
mechanical; optical; transport;
surface, and solution properties;
theoretical treatment of macro-
molecular behavior.

Materials Research Labora-
torieS-=-Major interdisciplinary
laboratories_ designed to comple-
ment individual research funding
by undertaking programs of a
scope or complexity not nor-
Malty feasible under traditional
support. Essential activities in-
clude the development and op-
eration of central experimental
facilities for the joint use of fac-
ulty and students; major coop-

Pot tart materials prOblehiS or
problem areas, and seeding of
novel concepts and ideas iri
nriterials research.

National Magnet Labora-
toryMaintains and operates fa-
cilities for providing extremely
high magnetic fields, develops
new arid improved magnets, and
carries out research using high
magnetic fields. The Magnet fa=
cilities are available for experiE
mulls byvisiting researcher_ Lind
NML staff.

Syncheoiron Radiation
Support for the synchrotron ra-
diation facilities at Wisconsin
and Cornell. This gives qualified
users engaged in studying all
(Onus of thatteranextremely in-
tense source of continuous elec-
tromagnetic radiation reaching
into the far ultraviolet and X-ray
regions of the spectrum

Small Angle Scattering Sup-
port to maintain a capability at
Oak Ridge National Laboratory
for small-angle neutron and X-ray
scattering from materials; Users
also develop the stale of the art
in small-angle scattering.

Instrumentation for Materials
ResearchSupport for multiuser,
multidisciplinary instrumentation:
instrument and technique devel-
opment; major equipment that
normally would be handled by a
single program but costs more
than $200;000; closed-cycle he-
lium liquefaction systems: re=
search facilities at Arizona State
(electron microscopy), Montana
State and- University of Minnesota
(both Stirfate science).

erative research programs in For more infOrmaticiii oil the



Natiotral User Facilities and Re-
gional Instrumentation Facili-
ties, contact them as follows:

Cornell High- Energy Synchro-
tron source

Wilson Laboratory
Cornell University
Ithaca, New York 14853
(607) 256-7163

Wisconsin Syrielii-Otron Radia-
tion Center

University of Wisconsin
Madison

3725 Schneider Drive
Stoughton, Wisconsin 53589
(6(18) 873-6651

National Center for Small-
Angle Scattering Researth

Oak Ridge National Labbratbry
P: 0] Box X
Oak Ridge: Terneset 37830
(615) 574-5232

Francis Bitter National Magnet
Laboratory

Massachusetts Institute of
Technology

170 Albany Street
Cambridge, Massachusetts

02139
(617) 253-5517

Regional Facility for High-
Resolution Electron
Microscopy

Center for Solid-State
Sciences PS5-255

Arizona State University
Tempe, Arizona 85287
(602) 965:6459

Regional Facility for Surfhce
Analysis

423 Shepherd Laboratories
University of Minnesota
100 Union Street, S.E.
MinneappliS, Minnesota 55445
(612) 376-9333

Regional Facility for Surface
Science and Subrnicron
Analysis

Department of Physics
Montana State University
Bozeman; Montana 59717
(406) 994-3614

MATHEMATICAL AND PHYSICAL SCIENCES

9





Thcsc NSF programs seek to
strengthen engineering research
and; as appropriate, to focus
some of that research on areas
relevant to national gbalS. ThiS
is done by supporting prOlectS
across the entire range of engi-
neering disciplirieS and by idol.:
tirying and supporting special
areas where results are expected
to have timely arid topical appli-
cations. NSF's engineering pro-
grams seek tO improve the pos-
sibiliticS fbr converting research
concepts arid results into prac-
tical use.

The specific objectives of the
engineering activity are to

Advance fundamental knowl-
-edge of engineering principles
that will be applied to the analy-
sis and design of a large variety
of man -made devices; systems,
and processes.

Strengthen the academic en-
gineering research base and ad:
dress the need for more baSic
rcscarch to underlie inchiStrial
technology innovations.

Create an improved research
environment that will encourage
larger numbers of engineers to
seek graduate education and aca-
derilic careers, as well as pursue
research.

Stimulate the application of
engineering knowledge to the
Sblittibri of significant problems
of national interest:

The Engineering Directorate
consists of five major areas:

DiviSiOn of Electrical, Comput-
er, arid Systems Engineering

Division of Chemical and Proc-
ess Engineering

Division of Civil and Environ-
mental engineering

DiviSion of Mechanical engi-
neering and Applied Mech-
anics

Office of Interdisciplinary Re-
search:

Eligibility

The most frequent recipients
of support for research are aca-
demic institutions and nonprofit
research institutions, although
awards are occasionally made to
profitmalking organizations, in-
dividuals, and State, local, and
Federal Government agencies.

MoSt awards result from unso-
licited research proposals,
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.
Proposals received too late for
consideration in a particular fiscal
year (ending September 30) are
considered in the follOWing year.
If a specific start date for the proj-
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GUIDE 10 PROOHAMS

Electrical, Computer;
and Systems
Engineering

ect is important; clearly explain
the circumstances and allow at
least six-months lead time for
review and processing.

For MOi-8 information

Contact the Program Analyst

Areas of Research

The Division of Electrical, Com-
puter and Systems Engineering
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. Programs support the-
oretical, experimental, and design
investigations in automation and
robotics; signal processing and
communications; lasers, beams,
and plasmas; solid-state devices
and microstructures engineer-
ing; systems engineering and
operations research; hardware,
software; and algorithms for nu-
merical 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 include:

Automation, Bioengineer-
ing, and seeimfig systemsauto-
niated processes and machine in-
telligence. The program supports
research on methods of acquiring
data in physical or biological
PrOblerti domains, extracting key

12 24

for Communications, Directorate
for Engineering National Science
Foundation, Room 11107E3, WaSh=
ington, D.C. 20550. (202) 357=
9774. Or write directly to the ap=
propriate Engineering division
or office.

features from the data, and the
control of enri effectors or proc-
esses. Applications such as image
processing, robotics, bicierigi-
neering, and remote sensing are
stressed.

Computer Engineering
Novel computer architectures
implemented in very-large-scale
integration, special-purpose com-
puting structures; hardware/soft-
ware design methods; software
technology; and distributed and
parallel processing. Robotics
research focuses on new com-
puter architectures and special-
purpose hardware for real-time
computation; and design and
implementation of new computer
languages.

munitationS---SyStern8 methOd-
°logy and devices for optical
communications, large-scale
computer communications net-
WeirkS, digital signal processing;
information theory, and electronic
circuits.

Quantum Electronics, Waves;
and BeamsTopics in quantum
electronics; plasmas, electro-
magnetics and acoustics. This
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Solid-State and Microstruc-
tures Engineering- -Scilid-state
electronics with_empliasis on
nowt dcices and integrated elec-
t; onics processing techniques.
Devices include silicon andconv
politic] serniconducto-, sr 4rcon-
ducting, optical, mag ictic; and
stirfacc acoustic wave: Emphasis
on sribrnicron devices and micro-
tabricnt ion techniques

Systems Theory and Opera-
tibiiS Researchnett methods

I he Division of Chemical and
l'iOcess Engineering focuses on
the design; optimization, and
operation of a wide range of
piocesses in the chemical, petro-
Iciinv/ petrochemical-, food, WO:
chemical/pharmaceutical, min-
eral; and allied industries. The
division supports researtl., that
lays the foundation For tethii0-
logical innovation in chemical
and process induStrieS. These
efforts include_ the study de-
velopment_ of fundamental prin-
ciples, design and control strate:
gies, mathematical models; and
experimental techniques that
cut across a large number of
inctustries and processes-.

Areas of support include catal-
ysis; combustion; plasma chemis-

of analysis, modeling, estimation,
identification, control; and opti-
mizatiotrtilot can be a) plied to
systqns and prOwsses; mathe-
maticM. techniques operations
research 4-both iititar and non-
linear); and integer prograrming
scheduling, (WC [Winn ioCit i011,
,Itld !biding;

Science and Technology to
Aid the Handicapped
research with the potential for
sigrifiumi beoefit to the physi-
cally hanclic_apped. Contributions
troni wide variety of disciplines
arc sought. Mat.7r:als research,
artificial intelli:ence techniques,
microcircuit ter. hiiolo.q, arid ro-
botics are ezati. riles of current
support.

try: biochemical, electrochemical,
macron foiecuar, and separation
processes; particulate Character-
ization_ and interaction; thermo-
dynamic and transport properties;
and renewable mid nonrenewable
materials processing: Specific
areas of research include:

Kinetics, Catalysis, and Re-
action Engineering--The rates
and mechanisms of important
classes of catalyzed and unu3ta-
lyzed chemical reactions as they
relate to the development or
control of chemical processes
or to the design and operation
of chemical reactors; including
electromagnetic and photochem-
ical processes.

Chemical and Biochemical

25

Chemical and
Process Engineering
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Civil and
Environmental
Engineering
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ProcessesBasic engineering
aspects of biochemical engineer-
ing; process control, process de-
sign; polymer processing, and
food process engineering.

Engineering_ Energetics
Basic understanding of energetic
processes. including_ plasmas
(plasma coating, etching, and
synthesis of materials, arc tech-
nologies): combustion of con-
ventional and composite fuels;
nuclear engineering (neutron
transport, reactor dynamics, etc.):
energy conversion, including mag-
neto- hydrodynamics, therm ion ics,
and direct energy conversion.

Therrnodynamics 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 oFCivil and Envir
onmental Engineering dealS with
( 11 extending our understanding
of the basic behavior of natural
and man-made. physical struc-
tures and systems From both the
elemental and macroscopic view-
pointS, and (2) studying the effects
of human activities on the natural
environment. Hence, one objec-
tive of these programs is to in-
crease understanding of how
to design; construct; maintain;
reconstruct, and opetate an
efficient; satisfactory; and eco-

26

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

Particulate and Multiphase
Processes Characterization of
particles and particulate systems,
interfacial and colloidal phenom-
ena, and processing and modifi-
cation of dispersed solid, liquid;
and gas particulate systems.

Separation Processes
Improving performance and un-
derstanding of existing processes
and devising novel ones for the
efficient separation of chemical
species in process streams.

Minerals and Primary Materi-
als ProcessingProducing and
handling minerals, metals, refrac-
tories, ceramics, and other inor-
ganic raw materials.

Renewable Materials Engi-
neeringEngineering problems
relevant to conversion and use of
biologically based raw materials.

nomical built environment or
ihfraStriicture. A Second objec-
tive is to_study_ the phenomena
involved in earthquake hazards
and, through research, point out
ways to mitigate these hazards.
Specific areas of research include:

Geotechnical Engineenng
Soil, rock snow, and ice mechan-
ics; engineering geology and geo-
physics; and methods of analysis
and design related to construc7
tion, mining, drilling, and natural
hazard engineering.
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Quality Engineering Funda-
mental engineering principles
relating to quality aspects of
water supply, storm and sanitary
drainage, water and wastewater
treatment, and the diffusion, dis-
persion, and interactions of en-
vironmental pollutants.

Earthquake Hazard Mitiga-
tionAn integral component of
the President's National Earth-
quake Hazas I Reduction Plan,
this program provides the pri-
mary source of Federal support
for engineering research on ways
to mitigate earthquake hazards.
The program's principal focus is
on the behavior of geotechnical
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 MechanicsDeforma-
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.

Heat TransferHeat transfer

27
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Interdisciplinary
Research

16

in porous materials; physical
mechanisms of boiling and con-
densation of fluids; heat transfer
in two-phase flow; novel tech-
niques for heat transfer meas-
urement: fundamentals of dry
and wet cooling towers; schemes
for the use of waste heat; heat
transfer enhancement for heat
exchangers.

Mechanical Systems Dy-
namical systems and Control (in-
cluding robotics), deSign meth-
odology and interactive graphics,

This office strengthens NSF'S
ability to support cooperative in-
quiry among the sciences in ad-
dressing critical problemS. For
example, OIR identifieS potential
research areas and encourages
cooperative funding of complex;
interdisciplinary research that
may require support from a num-
ber of different NSF programs._

OIR also supports workshops
and symposia to define research
needs in highly visible interdisci-
plinary areas The office supports
special studies and,state-of-the-art
review papers on the status of key
research areas that cross disci-
plines. Topics are selected based
on the complexity of a problem
and its significance. Further, OIR
supports the study of interdiSci-
plinary research itself, to identify
factors that aid or impede it.

28

machine dyirairritS I intliiding
noise and vibration), tribology
(including Modeling, materials
and diagnostics).

Prciduction Research Unit
operations and computer-inte-
grated manufacturing processes;
potential for fabricating materials;
methods engineering; engineer-
ing economy; productivity of white
collar workers and managers.
Themes include manufacturing
systems; factory automation; and
product quality.

Eligibility

Recipients generally are aca-
demic and nonprofit research
institutions; although awards
may be made to others, includ-
ing small businesses and gov-
ernment agencies.

Deadiines: open

For nore information

Researchers interested in in-
terdisciplinary research confer-
ences, or workshops are invited
to consult with staff before sub-
mitting proposals: Contact the Of

of Interdisciplinary Research,
Room 1121, NSF, Washington,
D.C. 20550. (202) 357-9707.



NSF provides funds for re-
search egurpment as part of reg-
ular resezirch grants, and it also
makes separate awards exclu-
sively for such equipment at in-
stitutions of higher education.
The ohjective of this type of grant
is to improve the quality or
broaderithe scope of work to be
done at the proposing institution.

Important considerations in
making these awards are the qual-
ity and importance of the research
for which the equipment is to be
used; the appropriateness of the
equipment and its expected con-
tribution to the research: the
qualifications and past record of
the principal investigator and
associated staff: and provisions
for essential supporting facilities
and maintenance of the proposed
equipment. Another considera-
tion is the likelihood that the
equipment will be useful for sev-
eral different research projr.cts.

Eligibility

Awards will be made accord-

This program provides an op:
portunity for recently appointed
assistant or associate professors
to initiate academic engineering
research. proposers compete for
funding only with one another and
not with more senior researchers.
Goals are to encourage faculty
to begin their research careers
and to make an academic career

inq to guidelines in the NSF book-
let Grants for Scientific and Engi-
neering fiesearch (NSF 83-57).

Proposals for research equip-
ment exclusively (those _that do
not request funds for Faculty,_grad-
uate students, or other staff) may
come From individual research-
ers, research groups, engineer-
ing departments, or engineering
colleges.

Deadlines

The target date for receipt of
proposals is December 15. Pro-
posals received after this date
will be reviewed, although they
may miss a scheduled panel
meeting.

For More Information

A brochure, Engineering Re-
search Equipment Grants (NSF
82-55), is available on request
from the Program Analyst for
communications; Directorate for
Engineering Room 1110 -13; NSF,
Washington, D.C. 20550:

in the engineering fields more
attractive to recent graduates.
The program is directed toward
full-time engineering Faculty mem-
bers who have had no prior sub-
stantial research support. GrantS,
awarded on a competitive basis,
are to be used for the initia-
tion of theoretical and/or experi-
mental research projects in any

ENGINEERING

Engineering
Research Equipment
Grants

Engineering
Research
Initiation Grants

17
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research area normally supported
by the Directorate for Engineer-
ing. The deadline for receipt of
proposals is December 1 A bro-
Chute, Engineering Research Ini-
tiation Grants (NSF 83 -52); is

30

available on _regtiest from the
Program_ Analyst for Cbimuni-
cations, Directbite for Engineer-
ing, Fio OM 1110-8, NSF, Washing-
ton, D.C. 20550.
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individual research projects
supported by these programs
are designed to strengthen sci-
entific understanding of biological
and social phenomena. Research
is supported across the spectrum,
from the fundamental molecules
of living organisms to the com-
plex interactions of human beings
and societal organizations.

Although most of the projects
supported are on the "Ilasic" end
of the research spectrum, the pro-
grams accept and fund proposals
for applied work as well; Support
may 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 pre improve -
merit 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.

Institutions are required to
share in the cost of unsolicited
research projects supported by
NSF grants or contracts.

Before submitting a proposal
for research support, consult the
brochure Grants for Scientific
and Engineering Research (NSF

83=57) for guidance in preparing
the application. A recommended
format and some standard forms
are in the brochure.

For information on Doctoral
Dissertation Research Improve-
ment awards, see chapter 7,
"Other Activities."

Eligibility

The most frequent recipients
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-
gram officer before a proposal
is submitted. Support may be
provided for projects involving a
single scientist or a number
of scientists. Awards are made
for projects confined 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 fiscal year (ending
September 30) normally should
be received no later than Janu-
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Physiology; Cellular
and Molecular
Biology
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airy of that year: Target dates,
which vary by division; are pub-
lished in the NSF Bulletin.

for More Information

Contact the responsible divi=
sion director, National Science
Foundation, Washington, D.C.
20550.

Proposals dealing with research
involving recombinant DNA gen-
erated in vitro shou/d mkt into
account the guidelines adopted
by the Department of Health and
Human Services, as published in
the April 21, 1982, Federal Reg-
ister (Vol. 47, No. 77, Partin, pp.
17180-171981.

Cellular and Physiological
biosciences

Cell BiologyThe biology of
procaryotic and eucaryotic cells
in vivo and in culture; structure
and function 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 inOtil-
ity; mechanisms of eridOcytoSiS,
secretion; and other cell activities.

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

eas of Research

The major research areas of
NSF programs in the Biological,
Behavidral, and Social Sciences
are summarized below. Note:
Support is not provided for clin-
ical research (diagnosis or treat-
ment of disease, abnormality, or
malfunction in people or animals
or testing of drugs or procedures
for their treatment):

immune response mechanisms
of hormone action, and regula-
tion of muscle contraction.

Developmental Biology -
Mechanisms involved in the devel=
opment and growth of plants and
animals. Areas Included are em-
bryogenesis, morphogenesis, re-
production; pattern formation,
gene expression, cell-cell inter-
actions, differentiation, andd regen-
eration. Emphasis is on the ex-
perimental analysis of developing
systems.

Regulatory BiologyCharac-
teristieS and evolution of mech-
aniSmS, such as endocrine and
neurotridocrine systems; that
initiate, integrate, and regulate
physiological functions in tissues;
Organs, and organisms. Physio-
logical adaptation of animals to
environmental variables, includ-
ing conditions of stress.

Molecular and Genetic
Biosciences

Biochemistry Chemical
composition and Structure of



prciteins, carbohydrates; and nu-
( leic acids, and the identification
of the molecular parameters
that describe their functions; the
mechanism and regulation of the
biosynthesis of proteins, carbo-
hydrates, and nucleic and fatty
acids; CI1Zyille structure and func-
tion: the biogenesis, topography,
and assemblage of membranes
and the mutual interactions of
their constituent macromole-
cules; virus structure, assembly,
replication, and expression.

Biophysics Chemical and
physical changes that occur in
macromolecular compounds
(p;opolymers) during their func-
tional processes; molecular struc-
ture, dynamics, and interactions
and alterations in these molecu-
lar properties that occur durino
the functional state.

Genetic BiologyOrganiza-
tion; function; transmission; and
regulation of expression of hered-
itary information (both nuclear
and extra-nuclear) of all orga-
nisms, procaryotic and eucaryotic
including viruses. Interactions
between nuclear and extra -nu-
clean genomes; interactions be-_
tweet' the hereditary matei ial of
hosts and parasites, including
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animal; plant: am' bacterial vi-
ruses. Repair of damaged DNA
in both eucaryotic and procaryotic
organisms. Evolution as recorded
in the hereditary material of
organisms.

Metabolic BiologyChem-
ical changes and molecular and
physiological processes in plant,
microbial; and animal systems
through which new material is
assimilated and transformed
arid by which energy is provided
for vital processes. Major areas
of support: plant biology; micro-
bial physiology, and transport
processes. The program does
riot generally support research
in biochemical pharmacology,
metabolism of xenobiotics, or
the metabolic basis of disease.

Alternative Biological Re-
sourcesUse of biological sys-
tems and biomass conversion
as alternative sources of indus-
trial and pharmaceutical 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 stress
(drought, nutrient depletion,
salinization).
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Biological Instrumentation
The purchase of major, spec-

ialized instruments for use in
biological; 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 development Applicants
should present a research plan
that contributes to a basic under-
standing of plant biology at the
molecular; cellular; or whole plant
level; preferably in a discipline or
subfield other than that of their
doctoral trainingfor example; a
microbial geneticist studying the
regulation 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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Biotic Systems
and resources

Behavioral and
Neural Sciences
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EcologyCommunity ecol-
ogy of land and inland waters; with
emphasis on interactions such

competition, herbivory, polli-
nation, and predation in natural
and agricultural ecosystems, and
coevolution within interacting
groups; microbial ecology of soils
and sediments; especially in rela-
tion to decomposition, nutrient
cycling; and productivity; influ:
ences on the distribution and
abundance of animal and plant
communities both now and in
the recent geological past.

Ecosystem Studies Field,
laboratory, and mathernatical
modeling studies of the proc-
esses and components of natural,
managed, and man-dominated
terrestrial, freshwater, and wet-
land ecosystems; new methods
of predicting ecosystem change
and mathematically analyzing
functional interdependencies in
complex, highly variable systems;
information on ecosystem man-
agement and exploitation;

Systematic Biology The
identities, relationships, and dis-
tributions of living species of

I NeurobiologyDevelopmen-
tal neuroscience, iticluding for-
mation, growth, and aging of the
nervous system and neuronal
differentiation and regeneration;
the study of neural systems that
underlie plasticity, Movement,
and behavior; and methaniSM-
oriented neurobiological research

plants; animals, and microorga-
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
morphOldgy; chernosystematic.s.

Biological Research Re-
StairceSOperational and refur-
bishment support for biological
research resourcesincluding
living-organism stock centers,
biological field-research facili-
ties, and systematic research col=
lectionsto enhance the use of
these resources by U.S. scientists.

Population Biology and PhyS:
iological EcologyGeneral prin-
ciples that describe the adapta-
tions of animals and plants to
their microenvironments; evolu-
tionary and ecological significance
of life-history characteristics of
plants and animals (11Puding
behavioral ecology); theoretical
models for ecological genetics;
adaptive significance of genetic
variability; physiological aspects
of genetically determined enzyme
variability.

at the molecular and cellular
leVelS.

er-iseity Physiology and Per-
tWiOnSensory mechanisms
and processes at the molecular,
cellular, physiological, and behav-
ioral levels involved in transduc-
tion; neural coding and informa-
tion processing neurobiological



grid psychophysical correlates
of sensory and perceptual phe-
nomena.

Psychobiologyfield and
laboratc)ry studies of behavior
and its genetic, environmental;
lie rmonal neural, and motiva-
tional determinants; using a wide
range of observational; experi-
mental, theoretical; comparative;
and quantitative approaches;
animal learning and memory;
conditioning and stimulus con-
trol; preferences and aversions,
braging and ingestion; migration
and homing communication; and
the social and reproductive be-
haviors of animals.

Memory and_ Cognitive Proc-
essesComplex human cognitive
behavior including memory, atten-
tion, concept formation, deci-
sionmaRing, reading, thinking,
and problem solving; the devel-
opment of cognitive processes
in infants and children;

Social and Developmental
PsychologyLaboratory and field
research in f 1) all areas of human

EconomicsMicroanalysis of
economic aggregates; including
national income, price levels,
and employment; forces deter-
mining the time path of the
economy in response to various
stimuli; determinants and con-
sequences of market structure;
interaction of Escal and mone-
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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.

LinguisticsSyntactic, se-
mantic, phonological, and pho-
netic properties of individual
languages and of language in
general; psychological processes
in the production and perception
of speech; biological foundations
of language; social influences on
and effects of language and dia-
lect variation; formal and mathe-
matical properties of language
models.

AnthropologyArcheology
and cultural; social, and physical
anthropology spanning all topics,
geographic areas, and methodol-
ogies. Includes study of human
origins 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.

Lary variables in open economies,
particularly as_these pertain to
problems of inflation and unern:
ployment; economic study of
renewable and nonrenewable
resources; nonmarket decision-
making; labor economics and
human relations; economic his-
tory and development; interna-
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Social and economic
Sciences
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techniques of
quantitative analysis; empirical
validation and assessment of dif-
ferent types of economic models;
mathematical economics:

GeographyExplanation and
impact of population shifts; migra-
tion decisions; industrial location,
regional stagnation, and residen-
tial choice; effects of public policy,
environmental preference, and
perceived travel costs on land-
use decisions; geographic diffii-
sion of innovations.

Sociology PriiteSSeS by
which organizations adapt to and
produce change in theft social
context; deciSkiiiinaking hi orga-
nizations and sniall groups; social
context of hiiinari development
and beliaYiOr; social factors in
p-dpiilatiOn change; social strati-

and the development of
careers add work roles: the role
of communication and influence
networks in individual and corn-
triunity decisions; effects of social
organization on science and
knowledge: variation in the social
attributes of cities and their ei-
fects on competition for resources
and population.

Measurement Methods and
Data ResourcesSurvey _opera7
tions research; methbdS and
models for the quantitative anal-
ysis of social data; improvements
in the scientific adequacy and
accessibility Of social statistical
data, including those generated
by governMent as well as the
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academic research corn munity;
development and testing of new
social indicators.

o history and Philosophy of Sci-
ence The nature and processes
Of develooment in science and
technology; the interaction be-
tWeen science and technology
and their impact on society; the
interactions of social and intel-
lectual forces that promote or
retard the advance of science;
differences in the nature of theory
and evidence in different scien-
tific fields.
Note: The history of medichie is
not supported.

POlitital Science Local, na-
tional, and international govern-
Merital institutions; the effects
Of structural factors on political
participation and effectiveness;
national election studies; the
impact of

on
and social

change on political processes;
factors influencing bureaucratic
decisionmaking and policy_formu:
lation; processes of conflict and
political instability.

Law and Social Sciences
Processes that enhance or di-
minish the impact of law; causes
and consequences of variations
and changes in legal institutions;
personalsocial, and cultural fac-
tors affecting the use of law; el:
fects of traditional and alterna-
tive means of dispute resolution;
dc-,cisionmaking in legal forums
and contexts; conditions and

processes that create transfor-
mations betWeen formal legal
rules and law in action.

Regulation and Policy Anal-
ySiS---=-DiSciplinary and interdisci-
plinary research designed to in-
crease and generalize knowledge
about 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
managerial decisionmaking in
the regulatory process; business
behavioral adaptations 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 regime§; the impact of regu-
lation On innovation; the impli-
cation§ of regulation for work or
job mobility.

Decision and Management
SciencesTheoretical and empir-
ical research on the social aspects
of decision and management
models and methods. Results are
intended to provide a scientific
knowledge base to enhance the
performance of both public and
private-sector organizations and
systems. Thebretical formulations
and research methods character-
istically combine prescriptive and
behavioral approaches, and pro-
posals are accepted from all fields
of science.



Information Science Re-
si..aich to inciease understand-
iirg tit the litopertiesarki structure
or information and information
transfer. Support is provided for
rsearch on the structural prop-
erties of information collections
and on statistical theories of in-
formation structures; including
their application to document
and fact retrieval. There is spe-
cial emphasis on investigations
ol human information process-
ing including aspects of learn-
ing memory, problem solving,
and pa .tern recognition that re-
late to intormation-processing
principles.

Information Technology
Research contributing to the store
of scientific and technical knowl-
edge that can be applied in the
design of information systems.
Support is provided for investi-
gating the integration of very large
and diverse files for coordinated
search and retrieval. Such files
might include bibliographies,
patents, maps, and numerical
databases. Support also goes to
develop instrumentation forin-
fOrmation science researche.g.,
definition and testing of standard
experimental environments and
test collections to control varia-
bility and enhance the compara-
bility of experimental results.

Information ImpactRe-
search to improve understanding
of the economic and other im-
pacts of information science and
technolocv. Support goes to stud-
ies aimed at defining the formal
characterization of the role of in-
fOrmation, particularly scientific
and technical information, as an
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input to production and as a
product. Support is also provided
for research on impacts other
than the purely economic that
affect the accessibility and availa-
bility of channels of information,
patterns of communication, proc-
esses of decisionmaking, and in-
terpersonal transactions.

PLEASE NOTE: This program
does not:

Support primary publications
or monographs.

Offer bibliographic or refer-
ence services or perform litera-
ture searches.

Furnish copies of publica-
tions resulting from research
Sponsored by NSF or other orga-
nizations.

hire translators or do trans-
lations of foreign publications.

Support the development of
information systems or services.

SPECIAL RESEARCH_
INITIATION AWARDS TOR
NEW INVESTIGATORS IN
INFORMATION SCIENCE

AND TECHNOLOGY

This program is aimed at
strengthening the Nation's re-
search potential 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:

, 38

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 information,
computer, cognitive, and
mathematical sciences, lin-
guistics, economics, and en-
gineering.

2. Will have held the doctorate
for no more than five years as
of the deadline for submis-
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. Govern-
ment.

Applicants must apply for an
award of either one or two year's
dur4on. Awards are not expected
to exceed one person-year of pro-
fessional salary plus associated
costs and project expenses.
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Deadlines

Proposals must be received in
the Foundations Central Process-
ing Section no later than 5:00
p.m. on the following deadlines:

First Wednesday in February
(successful applicants will be
notified June 15):

OR
First Wednesday in August

(successful applicants will be
notified December 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 problem and re-
search approach before submit-
ting a complete proposal.

for More Information

Program announcements giv-
ing more information on the
areas of interest are available
from the Division of Information
Science and Technology, National
Science Foundation, Washington;
D.C. 20550.
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Improve knowledge of the
physical, chemical, geological,
and biological processes in the
world's oceans, and at their
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.

F r information on Doctoral
Dis ertation 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,
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optical, infrared, and special tele-
scope.; are made available oil a
competitive basis to the scien-
tific community._ Resident staffs
at the Centers_ give technical as-
sistance to visiting scientists, do
studies of their own, and develop
advanced instrumentation. These
Center-8 Meet national needs for
research inVecific areas of sci-
ence requirMg facilities; equip-
ment, staffing, and operational
support that could not appro-
priately be offered a single insti-
tution to the exclusion of others.

Unlike many federally spon-
sored research laboratories; the
National Astronomy Centers do
not perform specific research
tasks assigned by or for the
direct benefit of the Government.
Instead; their purpose is to Make
available to all qualified scie_ntiSt$
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-
ing of the states of matter and
physical processes in the solar
system, our Milky Way galaxy,
and the larger universe.

Deadlines

Submit proposals at any time
during the year; allow about seven
to nine _months for review and
processing.
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For More information

Contact the Division of Astro-
nomical Sciences, Astronomy
Research Section, National Sci-
ence Foundation; Washington,
D.C. 20550.

AreaS Of ReSearch

Solar System Astronomy
Theoretical and observational
studies of the detailed structure
and COMposition of planetary
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
Theoretical and observational
studies of the structure and activ-
ity of the sun; the physical prop-
erties of all types of stars; all
aspects .of stellar formation and
evolution; the effects of mass loss,
rotation; and magnetic fields; and
the properties of stellar atoms
and molecules.

Galactic AStrOriderlyTheo-
retical and observatiOnal studies
of the diStributiOn and kinematics
of starS in the immediate vicinity
of the sun (through determining
their diSt--in,.8S and motions with
the highest attainable precision);
the characteristics of binary and
Multiple 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 galactic evolu-
tion and cosmology.

Astronomical Instrumenta-
tion and Development Devel-
opment and construction of State-
of-the-art detectors and data-
handling equipment; procure-
ment of detection and analysis
systems for telescopes at institu-
tions that presently lack such,?
systems; development of inter-
active picture-processing systems;
very - long baseline interferometric
instrumentation; and application
of new technology and innovative
techniques to astronomy.

Electromagnetic Spectrum
ManagementCoordination with
Government agencies of electro-
magnetic 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 Ionosphere Center
(NAIL ?, a visitor-oriented National
Research Center devoted to scien7
title investigations in radio and
ra -Jar astronomy and atrriOS=
pheric sciences. NAIC iS oper-
ated and managed under Con-
tract to NSF by Cornell University.
NAIC headquarters are in Ithaca,
New York, and its principal ob-
Serving facilities are located 19
kilometers (11 miles) south of
the city of Arecibo, Puerto Rim

NAIC provides telescope users
with a wide range of research
and observing instrumentation,
including receivers; transmitters,
movable line feeds, and digital



data acquisition and processing
equipment. The Center has a
permanent staff of scientists, engi-
neers, and technicians who are
available to help visiting inves-
tigators with their obseiving pro-
grams.

The principal research instru-
ment is a 305-meter (1,000-1bot),
fixed spherical radio/radar tele-
scopethe world's largest single
radio reflector, The frequency
capabilities range from 50 meg-
ahertz to 5 gigahertz. Transmit-

. tors include an S-band (2;380
megahertz) radar for planetary
studies and a 430-megahertz
radar system for aeronomy stud-
ies. 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 mapping system. This an-
tenna pair is also available for
radio astronomy_ interferometry
at a wavelength of 12 centimeters.

Tfire S-Band Planetary Radar
System is now available for high
spatial resolution studies of strat-
ospheric dynamics. A high-power
ionospheric heating facility (11F)
provides a unique capability to
investigate nonlinear plasma
phenomena in the ionosphere:
The data-processing capabilities
of the Observatory include a
Harris computer system and an
array processor.

Eligibility

The NAIC facilities and instru-
mentation are available on a com-
petitive basis to qualified sden-
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tists from all over the world.
'Telescope time is assigned after
judgment of research 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, National
Astronomy and Ionosphere 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, obsening equipment,
and research support services are
made available to qualified sci-
entists.

The headquarters of KPNO are
in Tucson, Arizona. Observing
facilities are located on Kitt Peak,
a 2,089-meter (6,893-foot) moun-
tain 90 kilometers (54 miles)
southwest of Tucson. KPNO is
supported under the terms of a
contract between NSF and the
Association of Universities for
Research in Astronomy, Inc This
consortium of 16 major univer-
sities is responsible 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-
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scopes atop Kitt Peak are a 2.1-
meter general-purpose reflector
with optimized infrared observ-
ing equipment; a 92-centimeter
coude feed (associated with the
2:1 -meter); 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 bright-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 problems. Seven different
infrared instruments are now in
use on the 1.3-meter, 2.1-meter,
and 4-meter telescopes, all of
which are equipped with the
chopping secondary mirror re-
quired for infrared work Kitt Peak
also operates the Harrison "C"
ruling engine, currently the only
source of large; high-efficiency
diffraction gratings for the astro-
nomical community.

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 Observatory,
and the Burrell Schmidt-MJe tel-
escope of Case Western Reserve
University.

Research carried out at KPNO
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-
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traced observations in addition
to a wide variety of nighttime
observations. The Mc Math tele-
scope complex was designed
primarily for solar observations,
but it is used regularly for night-
time studies of planets and stars.
The solar programs are coordi-
nated with those of Sacramento
Peak Observatory.

An integral part of the KPNO
program is to apply adVahted
technology to astronomical in-
struentation. The ObSeiVateityS
activities include deVelOpment
of two dimensional_ optical and
infrared detectors, large diffrac-
tion gratings, auxiliary instru-
inehts for existing telescopes,
and engineering designs for tele-
scopes of the future.

As a scientific visitor- oriented
fatility, KPNO receives many_115;
astronomers and a smaller
iitirtiber from abroad: The KPNO
resident staff of astronomers
engineers; and various support
personnel is available to assist
these visitors in meeting their
scientific goal:s.

Erigibility
The KPNO facilities and instru-

mentation are available on a com-
petitive basis to all qualified U.S.
scientists and, on occasion, for-
eignyisitors. Telescope time is
assigned after judgment of re=
search proposals on the basis of
scientific merit, the ta-pObi lity of
the instruments to do the work,
and the available telescope
KPNO staff members and visiting
astronomers are treated equally
with regard to irSe of the facilities:
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For More Information
Contact the Director, Kitt Peak

National Observatory, P.O. 130x
26732; Tucson, Arizona 85726.
For solar programs, contact the
Director, Sacramento Peak Ob-
servatory, Sunspot, New Mexico
88349.

CERRO TOLOLO INTER-
AMERICAN OBSERVATORY

NSF supports the Cerro To lolo
Inter-American Observatory (CTIO)
to provide qualified scientists
with the telescopes and related
facilities required for research in
ground-based optical astronomy
in the southern hemisphere.

The CTIO administrative head-
quarters, consisting of offices, lab-
oratories, and housing for U.S.-
hired staff, is located in the coastal
city of La Serefia, Chile, about 482
kilbmeters (289 miles) north 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 SerEna. CTIO is
supported under the terms of a
contract between NSF and the
Association of Universities for
Research in Astrbnomy, Inc.
(AURA), a nonprofit consortium
of 16 universities. AURA is respon-
sible for operating and manag-
ing_CTIO.

CTIO has seven telescopes, in-
clUding the 4-meter (158-inch)
near-twin to the Kitt Peak 4-meter
instrument: The others are the
1.5-meter (59-inch), 91-centi-
meter (36-inch); 61-centimeter
(24-inch, originally installed 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 (46 -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 an a
competitive basis to all qualified
U.S. scientists and, on occasion,
foreign visitors. Telescope time
is 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 either the CTIO Liai7
son Officer, Kitt Peak NatiOnal
Observatory, P.O. BOA 26732,
Tucson, Arizona 85726, 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



(NRAO), which makes radio as-
tronomy facilities available to
qualified scientists. The NRAO
staff assists visiting scientists
with the large radio antennas,
receivers; and other equipment
needed to detect, measure, and
identify radio waves from astro-
nomical objects.

Headquarters for NRAO are in
Charlottesville, Virginia. The three
observinct sites are located in
Green Batik, WeSt Virginia; Kitt
Peak near Meson, Arizona; and
80 kilometers (50 miles) west of
Sbe-cirrb, New NRAO is
supported tinder the terms of a
contract between NSF and Asso-
dated Universities, Inc. (AUI),a
consortium of nine universities
that is responsible for NRAO oper-
atititi and management;

Two telsc6pe systems are
operatecrt the National Radio
Quiet Zone site in Green Bank.
The premier telescope at Green
Bank is the 43-meter (140-foot)
instrument, which permits the
study of spectral lines at centi-
meter wavelength S. The telescope
is an integral part of the 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 distances. The large-
a pertiii-e,91-Meter (300-foot) tele-
ScOpe is instrumented for survey
SttidieS of both continuum and
Spectral-line radiation from gal-
axies where its great sensitivity
is an advantage;

A 12-meter (40-foot) milli-
meter-wavelength telescope is
located on Kitt Peak to take ad-
vantage of the high altitude and
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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
of Socorro, New Mexico, consists
Of 27 antennas, available for use
in an interferometric mode for
aperture synthesis observations
of faint radio sources. Both con-
tinuum and spectral-line obser-
vations at wavelengths of 13, 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 on a program of meas-
uring the earth's rotation and
determining certain astronomical
constants.

Eligibility

NRAO makes Observing time
on each instrument available for
the use of all qualified U.S. scien-
tists and on occasion, foreign 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 Astronomy Observatory,
Edgemont Road, Charlottesville;
Virginia 22901.
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SACRAMITO PEAK
OBSERVATORY

NSF supports the Sacramento
Peak Observatory (SPO), a Na-
tional Research Center devoted to
studies in the fields of solar phys-
ics, solar-terrestrial relationships,
and related areas. SPO makes
available to qualified scientists
support services for optical solar
research.

SPO is supported under the
terms of a contract between NSF
and the Association of Uriiversi=
ties for Research in Astronomy;
Inc. (AURA), a nonprofit consor=
tium of 16 universities. AURA ad-
ministers, operates, and manages
SPO.

The SR) observing facilities are
located at an elevation of 2,800
meters (9,240 feet) on a crest of
the Sacramento Mountains in
south-central New Mexico; 59 kilo-
meters (37 miles) 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
aperture coronagraph, a magne-
tograph, and a polarimeter.

Other instrumentation includes
a full complement of spectro-
graphs, birefringent filters, and
photographic; video; and digital
data acquisition and processing
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Atmospheric
Sciences
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equipment. A permanent staff of
scientists, engineers; and tech-
nicians is available to help visiting
investigators with their observing
programs;

Eligibility

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

The Atmospheric Sciences pro-
gram supports research to add
new uriderStanding of the behav-
iOr of the earth's atmosphere
and its interactions with the sun.
Included are:

Studies of the physics; diem-
istryand 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 Natibnal Center for
AtmoSpheric Research (NCAR)
and the Upper Atmospheric Facili-
ties (UAF). NCAR does research
in atmospheric and related sci-
ences and cooperates with uni-
versities and other organizations
to coordinate large-scale atmos-
pheric research projects In addi-
tion, the Center operates major
aircraft computer, and other facili-

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; Sun-
spot; New Mexico 88349;

ties for use by university and NCAR
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 local and global upper
atmospheric problems.

Finally, NSF provides support
for participation by the U.S. Sci-
entific community in international.
scientific research endeavors,
such 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:

To develop the scientific
basis for understanding (a) the



dynamic and physical behavior
of climate and weather On all
scales and (b) the natural global
cycles of gases and partitulates
in the earth's atmosphere.

To improve understanding
of the coMpOSitibri, energetics;
and particularly the dynamics of
the coupled upper atmospheric
systet n.

TO improve our knowledge
of the Stin as it relates to the
c,iith s Upper atmosphere and
space etiVitOriment:

Eligibility
Proposals may be submitted

by academic institutions, non-
academic and nonprofit research
organizations, prbilittiaking and
private research organizations;
and indiVidualS. Occasionally;
sponsors efforts by other Govern-
ment agencies, particularly for
lick] programs.

Deadlines

Submit proposalSat any time
during the year frit all programs
except Climate Dynamics. Allow
about six to nine months for
review and processing. For the
Climate Dynamics Program, dead-
line dates for proposal submis-
sion are May 1, August 1; and
December 1, to allow starting
dates of November February 1;
and June 1, respectively.

for More information

Contact the Division of Atmos-
pheric ScienteS, National Sci-
ence Foundation, Washington;
D.C. 20550.
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Areas of Research

AeronomyUpper 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- thermosphere - iono-
sphere system (includes the pr6c-
esses involved and the Coupling
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 SyS.em, including mag-
netospheric coupling efforts.

Atmospheric CherniStry-_---The
concentration and distribution of
gases and aerosols in the atmos-
phere; chemical reactions among
atmospheric species; interactions
of atmospheric species with solar
radiation; Sources and sinks of
important trace gases; precipita-
tion chernistry; transport of gases
and aerosols between the tropo-
sphere and stratosphere; polluted
urban air chemistry; 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 Dynati..zsCauses
of climate variability and the
physical processes that govern
climate; methods to predict di=
mate variations and assess their
impact on human activities; as=
sembly and analysis of tioth pale-
oclimatic and modern climatic
data; development and use of di-
mate models to diagnose and
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simulate climate stages and
variations.

EXp-erimental Meteorology
Field research on the physics and
dynamics of the troposphere,
including basic research related
to intentional and inadvertent
weather modification; precipita-
tion development within cloud
systems; the interaction between
wind fields within cloud systems
and the precipitation process;
the development of mesoscale
weather systems; and the role of
mesoscale elements in large-
scale cyclone and anticyclone
formation.

Global Atmospheric Research
Program (GARP)A long-term
international scientific project to
acquire knowledge of the physical
processes in the troposphere and
stratosphere. Such knowledge is
essential to understand the tran-
sient behavior of large -scale at-
rnoSpheric phenomena and could
lead to more accuracy in fore-
caSting. It is also a key to under-
standing what determines the
Statistical properties 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 the program; particularly at
universities.

MettbreilOgytiow severe
storms begirt, organize, and last;
the relatiOriship of the electrical
budget to the characteristics of
cloud and precipitation particles;
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
knmation of natural clouds and
precipitation and how ice crystals
and nuclei can be measured; the
major physical processes initiat-
ing and maintaining cyclonic
storms in middle latitudes and
how these developments relate
to severe local storms. In addi-
tion, investigations of new obser-
vational techniques and instru-
mentation are also supported.

Solar-TerrestrialUpper 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-
phere to form the aurora; nature
of electric currents and particles
that flow between the atmos-
phere, ionosphere, and magne-
tosphere; effect of variation in
the sun's radiation on weather
and climate:

CENTERS AND FACILITIES

NSF plans the support for, and
oversees the science programs
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 support
are available to qualified atmos-
pheric scietitists.

The major laboratories of
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NEAR are in Boulder; Colorado.
The Center is operated by the
University Corporation for Atmos-
pheric Research (UEAR), a non-
profit corporation of 49 North
American universities with gradu-
ate programs in atmospheric sci-
ences, under a contract between
the Foundation and LIONIt

NCAR does research in the at-
mospheric sciences, collaborates
in large multiinstitution research
programs, and develops and pro-
vides facilities to support research
programs in the bCAR 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
following 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.

Splar processes and solar
terrestrial physics.

The physics of convection,
thunderstorms, and precipita-
tion formation.

Impact-assessment analy-
ses to show the important links
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 oper-
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 NOR staff consists
of approximately 600 scientists
and suppo ersonnel.

Eligibility

Visiting scientists study and
conduct research at NCAR under
fellowships and research pro-
gram& NCAR facilities are avail-
able to qualified scientists, sub-
ject to schedyling considerations.

For More Information

Contact the Director, National
Center for Atmospheric Research,
P.O. Box 3000, Boulder, Colorado
80307.

UPPER ATMOSPHERIC
FACILITIES (UAF)

UM' consists of four large in-
coherent-scatter radar facilities
located along a longitudinal
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. Supporting the operation
and scientific research of
the longitudinal chain of
incoherent-scatter radars.



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-
lowing:

5ondrestrom Radar Facility at
Sondre Strom Ord, Greenland is
operated by SRI Institute Inter-
national under an NSF grant. This
radar has recently been moved
from Alaska and allows observa-
tions of the polar cap, the cusp
(a region of easy access for solar
wind energy), and the northern
part of the auroral oval

Millstone Hill, near Boston,
Massachusetts, is operated by
MIT's Haystack Observatory under
an NSF grant It is located south
of the auroral oval, in the region
where significant mid-latitude
phenomena are observed. Obser-
vations of high-altitude regions
frorn almost directly above the
radar at Sondre Strom fiord to
almost directly above the next
radar in the chain at Arecibo,

ASTRONOMICAL; ATMOSPHERIC: EARTH: AND OCEAN SCIENCES

Puerto Ricocan be made there.
Arecibo Observatory at Are-

cibo, Puerto Rico is operated
Linder contract to the NSF by the
National Astronomy and Iono-
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
storms, gravity waves propagating
from the auroral region, and the
penetration of magnetospheric
electric fields.

Jicamarca Radio Observa-
tory, at the magnetic equator
in Jicamarca, Peru, is operated
under an NSF grant to Cornell
University and subcontract to
the Institute Geofisico de Peru.
At this low latitude evidence has
been found for the penetration
of magnetic 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
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ionospheric medium to study
basic plasma wave processes.

Eligibility

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 the following:
Director, 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 (for 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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40

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 physical relationships that
produce landforms, mineral re-
sources, and the environmental
changeS that affect human sur-
vival on this planet.

EARTH SCIENCES
PROJECT SUPPORT

The program's objective is a
greater understanding about the
physical structure and chemical
composition of the earth, its
geological processes and eimilu=
tion. The focus here IS primarily
on the constitution of the earth's
lithosphere-7the outer 100 kilo-
meters, including the upper
Mantle, crust, continents, and
plates. Emphasis is on the appli-
cation of plate tectonics to the
Study of the origin and evolution
Of continents. Research in geol-
ogy, geophysics, geochemistry,
petrology, and related fields con-
tributes to an understanding of
how the planet works; it also
provides 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 institutions, non-
academic 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
Sciences, National Science Foun-
dation, Washington, D.C. 20550.

Areas Of Research

Stratigraphy and Paleontol-
ogy=Sedimentary rocks and
fossils as a framework for inter-
preting past conditions and proc-
esses on the earth's surface.
Includes sedimentology, biostra-
tigraphy, paleolimnology; micro-
paleontology, paleoecology, ver-
tebrate and invertebrate pale-
ontology.

Environmental Geoscknces--
Physical and chemical processes
occurring at or near the earth'S
surface. Projects include low-
temperature geochemistry, vol-
canology, Study of surface and
grOund waters, glaciology, soil
Science, fossil-fuel generation,
and study of geologic hazards.

CitiStal Structure and Tec-
tonics Ancient crustal plate
configurations and their recon-
struction. Primary focus is on
structural geology, geologic map-
ping, tectonics, seismology, geo-
chronology, and paleomagnetic
dating:

Seismology and Deep Earth
StructureObservational, labora-
tory, and theoretical studies to
understand earthquake proc-



esses. Projects focus on earth
structure; seismic wave propaga-
tion, and wave behavior in rocks
at depth:

Experimental and Theoret-
ical GeophysicsPhysic_al prop-
erties of the solid earth. Includes
studies in geodesy; geomagnet-
ism; paleomagnetism; heat flow;
and magnetic. electrical, and grav-
ity fields.

Petrogenesis and Mineral
ResourcesIntegratibn Of lab-
oratory, field, and eXperitnental
data to infer conditionS and proc-
esSes that forrned crustal rocks,
minerals, and ores. Projects in-
volve igneous and metamorphic
petrology, Mineralogy, crystallog-
raphy, coals, and metals.

Mantle GeochemistryThe
geochemical origin and evolution
of the earth, especially related to
the mantle. Projects use analysis
of elements, trace elements, and
gases; radioisotopes; stable iso-
topes; and geochronological stud-
ies applied to crustal materials
and meteorites.

Experimental and Theoret:
ical GeochemistryProjectS to
obtain a rigorous, quantitative
understanding of the chemical
behavior of natural material8

ThiS program supports re-
Search to improve understanding
of the sea and the ocean basins.
Basic research programs sup-
port individual scientists, small
groups of cooperating scien-
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under conditions of temperature
and pressure found within the
earth. Projects focus on the-oret
ical or laboratory research on the
behavior Of earth materials under
relatively high cOnditibriS of tem-
perature and pressure.

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 fdr field studies
and for computaticin and data
processing--that commonly is
too expensive and of too broad
a potential use to be justified by
a regular research proposal The
DiVision of Earth Sciences will
consider proposals to purchase
major research equipment, ren-
ovate and upgrade existing equip-
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.

Ocean Sciences
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OCEAN SCIENCES__
RESEARCH SUPPORT

These programs fund a broad
range of projects dealing with
physical, chemical; geological;
and biological processes in the
ocean. Large and small grants of
several months' to several years'
duration are awarded to highly
qualified individuals and groups
of scientists; Grants are awarded
on the basis of competitive peer
review 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-
view panel meetings, with the
associated target dates for sub-
mitting proposals arid the earliest
starting dates:

Proposal Start
Target Date
Date (earliest)

Pand
Meeting

June 15 Aug. Nov. 1
Oct. 1 Dec. Jan. 1
Feb. 1' Apr. July 1

Proposals that require the use
of ships (see "Oceanographic
Facilities Support" below) should
be submitted for consideration
at the April 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 Ocean Sciences, National Sci-
ence Foundation, Washington,
D.C. 20550.
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Areas of Research
ae

Physical OceanographyDe-
scription, analysis, and modeling
of oceanic circulation and trans-
port; effects of circulation on
energy momentum transport;
physical circulation processes,
eddy generation, and turbulent
mixing on continental shelves;
mixing processes and circulation
in estuaries; wind-generated tides
and surface and internal waves;
small-scale transport processes
such as diffusion; conduction
and convection; and three-dimen-
sional turbulence; physical prop-
erties of seawater; circulation
and mixing processes in lakes.

Marine ChemistryPhysi-
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 floor; alterations of mate-
rial moving through the ocean;
interactions and interdependen-
cies between chemical pro( csses
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-
cyiment.

Submarine Geology and Geo-
physicsStructure of continental
margins; oceanic rise systems,
and deep sea sedimentary basins;
evolution of ocean basins; proc-
esses controlling exchanges
of heat and chemical elements
between seawater and oceanic
rocks; tectonic and volcanic
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activity at mid-ocean ridges;
chemical arid mineralogic varia-
tions in marine sediments; dep-
osition, erosion, and distribution
of marine sediments; geologic
and oceanographic processes
controlling sedimentary systems;
past oceanic circulation patterns
and climates; evolution of mi-
crofossil groups; paleoenviron-
mental controls on fossil groups
and sediment types; interactions
of continental and oceanic geo-
logic processes.

Biological Oceanography
Distribution; abundance; phys-
iology; and life history of pelagic;
coastal, and deep sea marine or-
ganisms; arid 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
productivity there.

OCEANOGRAPHIC
FACILITIES SUPPORT

(OFS)

The National Science Founda-
tion supports construction, con-
version, acquisition, and op-
eration of major oceanographic
facilities that lend themselves to
shared usage. The University-
National Oceanographic 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, submersibles. large ship-
board equipment, and complex
instruments to collect and ana-
lyze data. Funds are also avail-
able to develop research instru-
mentation that has potential for
wide use; However; the award of
such funds does not imply con-
tinuing facility support

The foundation encourages
local contributions from non-
federal funds; however; there is
no fixed requirement for institu-
tional contributions.

Eligibility

ON Sli pport_ for major ocean-
ographic facilities is _concen-
trated at a limited number of in-
stitutions that are suitably located
and have the logistic capability
to carjy out major facility opera-
tions. These institutions have sub-
stantial ongoing programs of pri-
mary research in oceanography,
and they also support the pro-
grams of other institutions:

f3e1( re submitting a proposal
for support under this program;
institutions should seek advice
from the Oceanographic radii-
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.

Deadlines and Target Dates

Proposals for ship operations,
shipboard technicians, shipboard
equipment, and instrumentation
are due July 1 each year. Target
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dates for instrumentation de-
velopment proposals are Sep-
tember 1 and February 1 each
year. Proposals 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, NaConal
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 submerged 71 percent of the
eaith's surface;

DEEP SEA DRILLING
PROJECT

The final crse of this project
aboard the ip Glomar Chal-
lenger will occur early In fiscal
year 1984. The project is man-
aged by the Scripps Institution
of Oceanography, University of
California, San Diego. It involves
collecting geologic samples from
the floor of the deep ocean basins
through rotary coring and hy-
draulic piston coring in the sedi-
ments and underlying crystalline
rocks: Portions of the core sam-
ples are made available to quali-
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fled 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, Berin& Norwegian, and Red
Seas: and the Gulf of Mexico.

From 14 to 16 scientists par-
ticipate aboard the drilling ship
on each two-month cruise, de-
scribing the cores lithologically
and paleontologically. These de-
scriptions and resulting interpre-
tations, along with those from
shore-based laboratories, are
published in a series of volumes
called the initial Reports of the
Deep Sea Drilling Project (one
volume for each cruise): The re-
ports are placed with all major
libraries and available for pur-
chase from the Superintendent
of Documents, U.S. Government
Printing Office; Washington, D.C.
20402;

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

FUTURE SCIENTIFIC
OCEAN DRILLING

A new ocean drilling program
is in its final planning stages: and
drilling is expected to begin in
fiscal year 1985.

Eligibility

Proposals may be submitted
by academic institutions; non-
academic and nonprofit research
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groupS, and profit-oriented and
private research organizations.
Occasionally, NSF sponsors ef-
forts by other Government agen-
cies, particularly for field pro-
grams.

Deadlines

Submit proposals at any time
during the year Allow about six
months for review and processing.

For More Information

Send general inquiries to the

U.S. ANTARCTIC
RESEARCH

The National Science Founda-
tion awards grants or contracts
for research in; and around Ant-
arctica 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
worldwide problems,_ to protect
the environment, and to ensure
equitable and wise use of re-
sourceS. Research is supported
in the diSciplines of biology and
polar-related medicine, upper
atmosphere physics, geology,
glaciology, meteorology, and
oceanography.

Specific objectives of the pro-
gram are to understand the func-
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Ocean Drilling Program; Division
of Ocean Sciences; National Sci-
ence Foundation; 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,
LA Jolla, California 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
history of the continent and its
surrounding ocean batiriS; the
structure and dynamics of the
magnetoSphere and the iono-
sphere, Whith are uniquely meas-
urable at the high geomagnetic
latrttideS of Antarttita; Antarctica's

in past and present global
clip ate 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
chemical oceanography of ant-
arctic seas.

Research may be performed
at four U.S. research stations:
Palmer (65°S. 64°W.), Siple (76°S.
84°W.), Amundsen-Scott SOUth
Pole (90°S.), and McMurdo (78°S.
167°E.). Each station haS labor-
atories or specialized equipment
and is adequate For comfortable



k may also he done
ice- strengthened re-

lip Wm, Coast Guard
rs, a research ship of
icademic fleet, and a
configured LC-130 air-
ing the austral summer,
inay be done at camps
any continental loca-

sionally, such work may
out at stations of other
Treaty nations.
irly October to late Feb-

is-frequent air service
lie teliiited States and
s except Palmer; which
:(1 by Hero and other
.wcen December and
); flights generally are
1cMurdo in late August.
Est of the year the sta-
rate in isolation. In the
inter, Hero makes re-
rises off southern South

bore (NSF 82-34) fur-
-ibes the program; sets
arch opportunities and
s; describes facilities,
ind other support avail:
vstigators; and explains
repa re proposals. An
or must get a copy of
hurt and a proposal
in kit from the Division
()grams before writing

Li

ideinic institutions and
:ally related nonprofit
Lions may submit pro-
grants or contracts for

project support. Indus-
ither local; Statee, and
igencies also are digi-
Ipport.

ASTRONOMICAL, ATMOSPHERIC, EARTH, AND OCEAN SCIENCES

Target Dates

Requests for support of re-
search should be received by
June 1 of the year preceding the
proposed commencement of field
work. For example, proposals for
the 1985-1986 austral summer
and the 1986 austral winter
should be received by June 1,
1984. Scientists must _specify their
logistic.s needs in their proposals.
They also must use a proposal
preparation kit containing a copy
of the brochure mentioned above
plus other essential forms and
instructions.

For More Information

Investigators will be aided in
preparing proposals by the bro-
chure and proposal preparation
kit referred to above, by the
Foundation's brochure Grants
for Scientliu iind Engineering
Mescal( 1r (NSF 83-57), and by pre-
liminary communication with the
Polar Science Section and; for
field work, the Polar Operations
Section of the Division of Polar
Programs.

Literature published between
1951 and the present is cited in
the multivolume Antarctic Bibli-
ography; available from the U.S.
Government Printing Office, Wash-
ington, D.C. 20402 Literature
published before 1951 listed
in Antarctic Bibliograpluj(1968,
Greenwood Press; Westport, Con-
necticut 06880). The monthly
Current Antarctic Literature is
available through the Division of
Polar Programs.

Knowledge of Antarctica is
Summarized in the Antarctic flap
Folio Series1 Smithsonian Ocean-
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()graphic Sorting Center; Wash-
ington, D.C. 20560). Naps of the
continent are available from the
U.S. Geological Survey, 1200 S.
tads Street, Arlington, Virginia
22202.

Ice cores, ocean-bottom sedi-
mentary cores, terrestrial sed-
imentary cores, dredged rocks,
biological specimens, meteorites,
and ocean-bottom photographs
are available for study. Request
"Specimen and Core-Sample Dis-
tribution Policy' from the Division
of Polar Programs.

Address communications to
the Division of Polar Programs;
National Science Foundation,
Washington; D.C. 20550.

ARCTIC RESEARCH

Within the Arctic Research Pro-
gram, the Foundation supports
both individual research and large
multidisciplinary projects: The
program has rather specific objec-
tives; these are described briefly
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
arctic-related research supported
by the National Science Founda-
tion. InvestigatOrs planning to
propose research within a given
discipline should examine other
NSF programs to determine Which
have research objectives most
closely related to their projects.

r he goal of this program is to
intensify arctic research to ena-
ble fuller use of the rapidly de-
veloping arctic region and to en-
sure that such activities do not
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inatkertentIN degrade the arctic
environment. Research is sup-
ported in the disciplines of geol-
ogy and geophysics, biology,
oceanography, meteorology, gla-
ciology, and upper atmosphere
physics.

Specific objectives of the pro-
gram are to gain new knowledge
on mechanisms of energy trans-
fer between the magnetosphere;
the ionosphere, and the neutral
atmosphere; the role of the Arctic
Basin in influencing climate; the
interactions of arctic and sub
arctic seas with the global ocean
system; sea -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 struc7
ture, function, and regulation of
arctic terrestrial and marine eco-
systems.

The Foundation generally does
not provide logistics or opera-
tional support for arctic research;
it is usually the responsibility of
the proposers to arrange and
budget for these items. however;
NSF sometimes arranges for air-
craft support and housing for re-
search in Greenland;
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Prior approval by the Danish
government is needed for re-
search in Greenland. Approval
involves formal submittal by the
U.S. Government of project de-
scriptions and an oral presenta-
tion to Danish officials, Scientists
contemplating research in Green-
land should contact the Division
of Polar Programs as early as
possible;

Eligibility

U.S. academic institutions and
academically related nonprofit
research organizations may sub-
mit proposals for grants or con-
tracts for research project sup-
port Industry and State and local
government agencies also are
eligible for support.

Target Dates

Hcquests for support of re-
search should be received by Sep-
tember 1 for support in the fol-
lowing fiscal year; which lasts from
October 1 to September 30. In
all proposals involving field work
scientists must specify their lo-
gistics and operational plans, to
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assure safety and feasibility.

For More information

Investigators will be aided in
the preparation 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-
oartment of Geology, State Uni:
y,rsity of New York at Buffalo,
Amherst, New York 14226.

A 1:5,000,000-scale map of
the Arctic, published in 1975, is
available from the Smithsonian
Oceanographic Sorting Center,
Washington, D.C. 20560;

The Arctic Bibliography (16
volumes; 1953-1975, Arctic In-
stitute of North America; Calgary;
Alberta; Canada T2N 1N4) ab-
stracts and indexes 108,000 titles
relevant to the Arctic.

Address conmonications 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:

I. Foster cooperation among
different sectors of research
performers and users (for
example, universities and
industry) and encourage
contributions of the private
sector to the national re-
search effort.

2. Promote healthy interna-
tional relationships and
enhance the work of
researchers by aiding 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-
entific enterprise and its
service to society.

4. Collect, analyze, and pub:
lish data on the status of
the Nation's science and
engineering resources.

Areas of Research

The national Science Founda-
tion has always been acutely
aware ()I the relationships be-

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

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 programs also provide op-
portunities for small business
innovation research.

Research Initiation and Im-
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 of
forts with advanced and develop-
ing countries.

Policy Research and Analysis
and Science Resources Studies
provide research, analysis, and
reporting on the overall scientific
and technological enterprise and
its impact on society.

tween industrial development,
technological innovation, and
scientific research. These pro-
grams focus on those relation-
ships, stressing cooperation be-
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5
SCIENTIFIC,
TECHNO-
LOGICAL, AND
INTERNATIONAL
AFFAIRS

Industrial Science
and Technological
Innovation
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twecn industry and universities.
They also improve the Founda=
tion s ability to address issues
often raised by the CongreSS, by
the science and technology policy
community, and by industry.

Industrial Science and Tech-
nological Innovation programs
support cooperative research ef-
forts between the Nation's univer-
sities and induStry and research
in small high- technology busi-
nesses. The long-term goal is to
improve technological innovation.
Specific objectives are to:

linprOve the linkage between
university and industrial funda-
Mental research by supporting
joint research projects.

Increase opportunities for
small S&T firms to do research
leading to rapid commercializa-
tion of new products and proc-
esses.

Help to create university
research centers where indus-
trial and university scientists and
engineers may work together on
technologies of industrial rele-
vance that have potential appli-
cations across major-sectors of
the economy.

Improve understanding of
the management of technological
change and analyze alternative
strategies for the productive use
of technology.

INDUSTRY /UNIVERSITY
COOPERATIVE

RESEARCH
PROJECTS

Here the objective is to ad=
vance scientific and engineering
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knoWledge that is a key to future
teehnblogical innovation, by en-
couraging cooperative industry
and university research.

To identify baSic research that
is relevant to innovation, NSF
sponsorS nonproprietary coop-
erative research projects between
universities and industry. These
projects locus on technological
opportunities important to the
Nation, and the length of time in
translating fundamental knowl-
edge into economic utility is
shortened.
Eligibility

Eligible institutions are uni-
versities and colleges and estab-
lished profit-making industrial
firms, including small businesses;
The cooperating parties must
represent bona fide independent
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 results.

Proposals should be prepared
jointly by academic and industrial
researchers and submitted jointly
by their respective institutions.

Award Criteria

Eligibility criteria:

1. Strong and.active research
collaboration between uni-
versity and industrial re-
searchers in 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 evidente
of the industrial relevante
of the reseal ch.

Selection criteria:
1. Quality of proposed re-

search.
2. Likelihood that successful

research will have impor-
tant implications for tech-
nological advances.

3. Appropriate mix of coopera-
tive projects across the spe-
cialtieS of science and engi-
neering.

/To ensure high technical qual-
ity, proposals will be peer -re-
viewed in competition with other
proposals (cooperative and non-
cooperative) in the same area of
research; These review proce-
duresare the same as thoseap-
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-
gram. Accordingly, each proposal
Should identify two NSF program_ s
on its cover page: (1) Industry/
University 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 direct!) to
the NSF technical program re-



sponsible lor the area of research.
Elie phrase "Industry/Univer-

sity Cooperative Research" should
be placed 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-
viewed, recommended, co-funded,
and monitored by the relevant
technical program.

The proposal should be pre-
pared according to instructions
in the NSF booklet Grants for Sci-
entifk. and Engineering Research
(NSF 83-57), available from Forms
and Publications, National SCI-
cnce Foundation, Washington,
D.C. 20550.

Deadlines

There are no specific closing
dates: Allow about six months be-
tween receipt of proposals and
notice of funding decision.

For More information
Ask for the program announce-

ment Industry:UniverSitpj CO:
operative Research GrantS (NSF
82-56).

Contact Program Director, In-
dustry/University Cooperative
Rese,..rch Projects, National Sci-
ence Foundation, Washington,
D.C. 20550. (202) 357-7784 or
357-7527.

INDUSTRY/UNIVERSITY
COOPERATIVE RESEARCH

CENTERS

The Foundation also encour-
ages another kind of linkage
called Industry/University Coop-

SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

erative Research Centers. In
contrast with the cooperative re=
search projects, the centers are
not based on a one university-
one company relationShip. In
stead, they are based on a one
universitymulticompany arrange=
merit that focuses on particular
scientific areas for example,
polymer processing or com-
puter graphics. Companies may
be from one or several induStrieS.
Promising variationS on these ar-
rangements are also considered.

A center of this type usually
calls on the 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-sponsors of R&D programs
that are of interest both to com-
panics 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 kir the par-
ticipating companies. Generally
the research agenda is tstab-
lighd by the participants and is
not subject to NSF control.

NSF and industry's joint sup-
port hi launching a center lets
the university develop a broad-
based research program that can
respond to the scientific needs
of industry and test the ongoing
interest and commitment of the
industrial sponsors.

After a planning and organizing
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 sonic
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 center
research programs mature, in-
dustry acceptance and Support
grow while NSF support is phased
out.

Eligibility

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

Award Criteria

Awards are primarily based
upon quality of the work effort
proposed and the ability of the
center to achieve self-sufficiency
within a three- to five-year period.
Self-Suffitiency is defined as re-
ceiving a minimum of 80 per-
cent private-sector support.

Awards are made under a two-
phaSe S..,stem The first -phase
funding can be as much as
$100,000 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 ccist sh iiinci relationship
betWeeir industry, university; and
(-kite! nment established:

Second-phase funding is con-
tingent upon achieving the first-
jiliao objectives: Such an award
usualls would not exceed $1 mil-
lion over a three- to five-year
period; with the NSF share being
provided on a decreasing annual
basis according to a planned
tic hednle. Private-sector funding
would increase proportionally
over this wine period and end
up at a higher level than the NSF
annual commitment.

Iii addition to the primary cri:
feria for center funding7-technical
quality of the proposal, qualifica-
tions of the proposers,_ and the
likelihood of achieving the stated
objectiveswe et,olotot-
also ciin::.;ider the extent to which:

Activities will result hi the in-
volvement of undergraduate and
graduate students with industry
and its problems. (Generally,_grad:
rote thesis projects are developed
and refereed journal artieleS are
published as a consequence of
the research.)

University researchers will
be allowed access to research
facilities and resources normally
available Only t.i industry re-
sear-chers and, iii sortie cases,
vice versa.

Proprietary right§ and _publi-
cation needs of the participants
in all experiments and projects
will be clearly defined.

Preparation of Proposals
and Budget

Proposals and budget should
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be prepared and submitted ac-
cording to the guidelines and
format in the NSF- publication
Grants for Scientific and Engi-
neering fiesearch (NSF 83 -57),
available from the forms and
Publications Unit, National Sci-
ence foundation, Washington,
D.C. 20550.

Deadlines

There are no specific closing
dates. Allow about six months
between receipt of the proposal
and the final deciSibii.

For More information

Contact the Program Director,
Industry/University Cooperative
Research Centers; National Sci-
ence foundation; Washington,
D.C. 20550. (292) 357-7527.

SMALL BUSINESS
INNOVATION RESEARCH

PROGRAM

This program offers an oppor-
tunity and incentive for small,
creative science- and technology-
oriented firms. They may do inno-
vative high-risk research on im:
portant scientific and technical
problemswork that could have
significant public benefit if the
research is siiccessful. The pro-
grain meets the requirements of
the Small Bu§ine§§ InnOVation
Developrrient Act of 1982 (P.L.
97-219).

"fhis is a three-phase program
that offers incentives for convert-
ing research done in phases I
and II to commercial applications
in phase III, with the last effort
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funded _by private-venture capital:
Phase I awards, at a maximum
of $35,000, are made to deter-
mine whether a research-based
idea seems technically feasible
and whether the proposing firm
can do high-quality research;
Pherse II funds those research
projects found most promising
at the end of phrase previous
phase it awards have averaged
$200,000. No NSF support is in-
volved in phase III.

One objective of this program
is to increase the return on in-
vestment to the public From Fed-
erally funded research. A hey
part of this effort is to encourage
a commitment for phrase III fi-
nancing by a third party before
NSF firrids_phase II. The commitT
riient is effective only if phase II
achieVe§ certain mutually agreed-
upon technical objectives. Phase
III financing introduces early pri-
vate- sector funding and indirectly
couples the NSF-supported re-
search to outside evaluations of
the potential markeU manage-
ment and financial requirements.

Research topics may range
from engineering and the physi-
cal sciences to the life sciences,
with emphasis on advanced re-
search concepts that could serve
as a basis for technological in-
novation. The mix of topic areas
will differ somewhat with each
solicitation for proposals.

Eligibility

Eligibility is restricted to small
business firmsthose organized
for profit, individually owned or
operated, not dominant in the
field in which they are bidding,



and tliK ilveraiic of not
.more than 500 employees in all

affiliated lions. In addition; the
primary employment of the prin-
cipal investigator must be with
the small business firm at the
time ol award.

Deacffine.s

Annual solicitations made by
this prow am are widely publi-
cized In the Small Business
Administration. They are also an-
nounced in the Commerce Busi-
ness Daily and sent to those oil
NSF's small business mailing list.
Scilicitatfoiis list specific dead-

fOr proposals.

For More Information

liequeSt the latest Small Busi-
ness lnnoNitinu liese-.1ren solici-
tation brochure (NSF 83 26 or
its successor).

Contact the Program Manager,
Small Business Innovation Re-
search; National Science Foun-
dation, tVashington, D.C. 20550.
(202) 557-7527.

SCIENTIFIC. TECHNOLOCACAL, AND INTERNATIONAL AFFAIRS

PRODUCTIVITY
IMPROVEMENT RESEARCH

A major objective of this pro-
gram is to improve understand-
ing of innovation processes in
private and public sectors, par-
ticularly as they are affected by
management practices and Fed-
eral actions. Research is sup-
ported on these topics:

Issues related to industrial
innovation, especially processes
in small, high-technology firms.

Effects of organizational
structure and behavior on inno-
vation.

Implementation of coniplex
innovations.

Technology generation and
diffusion, with special emphasis
on manufacturing process tech-
nology.

how universities and indus-
trial firms successfully interact
on research, development, and
technological innovation.

Eligibility

Proposals may be submitted
by academic institutions, non-

profit and profit-making organi-
zations, State or local goVemment
organizations, or by a combina-
tion of the above. Especially wel-
come are joint proposals that
involve multiple investigators
and/or institutions bringing a
coordinated range of expertise
and research skills to bear on
complex problems.

Deadlines

SUbmit proposals at any time
during the year. Allow about three
to six months 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 Uzi
Productivity Improver/lent Re-
search, National Stience Foun-
datiOn,WaShingtbn, D.C. 20530.
(202) 357-9804.
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GUIDE TO PROGRAMS

Research
Initiation and
Improvement
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NSF activities in this field reflect
the 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, and young
investigators and for research
faculty from predominantly under-
graduate colleges to participate
in the Nation's scientific and engi-
neering enterprise.

To improve access to scien-
tific and technical resources by
institutions (including State and
local governments) that presently
underuse those resources.

To help in identifying the
Nation's science and engineer-
ing needs, opportunities, and
problems;

RESEARCH IN
UNDERGRADUATE

INSTITUTIONS PROGRAM
(RU1)

This program supports re-
search in those academic set-
tings where primary emphasis is
on undergraduate education and
research involvement is a way to
prepare undergraduate students
for careers in science and engi-
neering.

Categories ofAwards

Awards are made in two cate-
gories. The first, Research Awards,
supports research in two settings:
(1) at the home institution, includ-
ing work in the field, and (2) away
from the home institution at a
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research university or laboratory.
The second category, Research
Instrumentation Awards, incor-
porates and supplements the
Two/Four-Year College Research
Instrumentation program, which
has been discontinued. These
awards help institutions get in-
strumentation that Is essential
for faculty research.

Eligibility

Eligibility as a "primarily un-
dergraduate institution" is de-
fined in both depE-rtmental 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 of
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 on a
specific research proposal eval-
uated by expeits 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 emphasis
on one criterioneffect of the re-
search on the Infrastructure of sci-
ence and engineeringin terms
of the department's ability to pre-
pare students for entry into doc-
toral education and careers in
science and engineering:

Research under this program



should tic fully integrated into
other research activities sup-
ported by the Foundation. Pro-
gram stall in the appropriate dis-
cipline will review and evaluate
all proposals:

Ear More Information

Applicants are urged to discuss
guidelines with the NSF Program
Officer in their research discipline
before submitting a formal pro-
posal to the Foundation, General
inquiries should be addressed to
RUI Coordinator; National Sci-
ence roundation, Washington;
D.C. 20550; (202) 357-7456:

NSF VISITING
PROFESSORSHIPS

FOR WOMEN

This program is designed to
encourage the full use of the
Nation's scientific and technical
resources: it gives women scien-
tists and engineers opportuni-
ties to serve as visiting profes-
sors at academic institutions in
the United States or its territories.
There; in addition to research and
teaching, they will be available to
offer advice and mentorshiu for
women at all levels, front under-
graduate to focultv.

tVomen who hold doctorates
in fields normally supported by
NSF (or who have equivalent ex-
perience) and those with inde-
pendent research experience in
academic; industrial; or public
sect( s may apply to serve as

SCIENTIFIC, TECI1NOLOGICAL, Arlo INTERNATIONAL. AFFAIRS

visiting professors at universi-
ties or four-year colleges.

Deadlines

For consideration in the fiscal
year 1984 competition; proposals
must be submitted by January 15;
1984:

for More information

An annual program announce-
ment gives more information on
preparing proposals. 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 integra4 part of the
Foundation's overall effort to give
minority groups more access to
scientific research; Through this
program the Foundation con-
tinues its role as a catalyst for
research zinitiatitm support at
participating colleges and uni-
versities.

Projects will be supported tip to
a maximum period of 36 months:
funds may be used to defray the
NSF share of the_ expense cate-
g_ories _described in Grants for
Scientific and Engineering Re-
search (NSF 83-57). Research
initiation grants are not renew-
able: followup proposals request-
ing continued support may be
submitted to other Foundation
p, ,igrarns but are not eligible
under MRI;

64

Eligibility

The MR1program_prmides sup-
port for full-time 'minority faculty
members who are nationals of
the United States and who wish
to establish quality research ef-
forts on their campuses, thereby
increasing their ability to compete
successfully for regular support
front the Foundation and other
sources; Individual minority sci-
entists eligible 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-
neering. Proposals may be sub-
mitted by any minority faculty
member who has not received
any preiious_Federal research
support as a faculty member.

Deadlines

No specific deadlines or target
dates apply to this program. Re-
view and processing usually take
from six to nine months.

for More Information

Contact the Program Di-
rector, Minority Research Initia-
tion, Natioaal Science Founda-
tion, Washington, D.C. 20550.
(202) 357-7350.

RESEARCH
_IMPROVEMENT IN

MINORITY INSTITUTIONS
(RIMI)

Funds go to improve research
environments at predominantly
minority institutions. The pro-
gram supports faculty research
and the acquisition of research
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equipment, along v.ith 6-Opera-
it:scotch pi ojec is among dea-

d( rid( iristilusions between
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(Itacluate programs in engineer-
ing. An institution may submit
oill one RIM! proposal per year

()ear/line

Der clinic? 15 1()83

1 Ht Ittfottlialion

C.(mtac t the Piogram Director,
ite,;edic li Improvement in Minor-
its Institutions; National Science
Foundation, tVashington, D.C.
20550. 12021 357-7350.

INTERGOVERNMENTAL
SCIENCE AND
TECHNOLOGY

n.
_

'these prograttis foster the de-
velopment and Else of scientific
and technical resources that State
and local governments can tap.
Current support iS for program
assessment; program develop-
ment; and networking activities.
Now featured are new approaches
to aid networking individuals, in-
stitutions; and jurisdictions ire
both the supplier and user corii-
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Collectively these ef-
forts are designed to capitalize
lire NSF s activities and experience
in intergovernmental science- and
technology; to stress the replica-
tion of successful institutional
arrangements to foeus on crit-
ical issues of common concern
to State and local governments,
and to strengthen the resource
base for scientific_and engineer-
ing research itself.

Support goes primarily to or-
ganizations with special exper-
tise in program n development and
assessment in the field of inter-
governmental science and tech-
nology, as well as to public in-

_

ftrest associations and other
inierniiiliaries. There will be no
direct support for demonstration
projects in individual jurisdic-

arid only limited support
(Or iieW assessment cure) cvalua
tiiiri studies,

ror rloie Info, matiori

Due to the nature of these
prograiiiS and the requirements
of EXeCiitiVe Order 12372; appli-
cantS are encouraged to contact
program staff for guidance. Send
Inquiries to the Director; Inter-
gOVerimiental S&T Programs,
National Science Foundation,
Washington; D.C. 20550. (202)
357-7560;

ETHICS AND VALUES IN
SCIENCE AND

TECHNOLOGY PROGRAM
(EVIST)

This program supports re
search and related activities to

6D

improve our understanding of
the ethical and valtic ISSLICS in
contemporary science and tech-
nology. Projects Often focus on
the role of scientific and engi-
neeciiig research in areas of cur-
rent .Ocial or professional con-
cern. The aim is to clarify the
ethita iiiiplications or value as-
stiiiiptions inherent in that role
and to Help formulate sound pol-
icy. The program makes awards
for collaborative research proj-
ects, individual professional de-
velopmei it activities, and disser-
tation support.

For infe 'nation on research
support; ask for the brochure
Ethics and Vahles in ,Sclece arid
Technology ;NSF 83-62).yr-chilli-
nary proposals are required for
research support: subriiit these
at any tlme. Formal proposals,
which may be submitted after
the staff has commented on pre-
liminary proposals, are consid-
ered twice a year. Deadlines are
February 1 and August 1.

Eligibility

Colleges, universities, labora-
tories, industrial firms, citizen
groups, State and local govern-
Merits, professional associations;
and other profit and nonprofit
organizations.

ror More biformation

Contact Lams and Values in
Science and Technology, F'rcigrarn
Director, National Science Foun-
dation, Washington; D.C. 20550.
(2021 357-7552.



(See Quick Reference
Chan,' which summarizes
iniounation in this section.)

The Foundation encourages
and supprirtS U.S. scientific par-
ticipation in international sci-
CIK c programs and activities that
promise significant benefit to the
U.S. SCiente effort.

It is Fininclation policy to foster
the i-Chancle of information

scientists in the United
States and foreign countries;ini-
hate and support scientific activ-
ities in matters relating to inter-
national cooperation; give U.S.
scientists opportunities for sci-
entific collaboration in developing
r:otintries; and provide support
to U.S. institutions for research
done abroad]

Progiams described in this
section are designed to carry
out the above po!icies. They are
coordinated or managed by the
Division of International Pro-
grams (INT) and com_plement
other Foundation activities in
support of scientific research.

INT welcomes inquiries about
any Of the programs listed and
eiirOttiageS_U.S. scientists and en-
gineers to discuss their plans with
the Staff of this division.

BILATERAL COOPERATIVE
SCIENCE ACTIVITIES

The pi .grattis described here
focus on cooperation with par-
ticular countries generally cate-
gorized as (1) industrial countries
of 1Vestern Europe, East Asia, and
Oceania; (2) China and countries
of Eastern Europe; and (3) coun-

SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

tries that_are not Well developed
industrially.

Common Features

The programs 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:
to Stimulate scientific progress
by bringing U.S. scientists and
engineers together with counter-
parts from other countries or
traditions but with similar scien-
tific interests; to enhance scien-
tific knowledge in priority areas
of mutual interest; to offer op-
portunities for US: scientists to
participate in projects aimed at
improving the scientific infra-
structure in developing countries;
to assist US: and foreign scien-
tists in efforts to share access to
important or unique research
facilities and to improve mutual
understanding with other na-
tions and cultures.

The NSF programs described
below are not intended to affect
oilier arrangements for binational
scientific cooperation.

Except as described below for
individual programs, all have the
following characteristics:

Types of Activities

Three types of activities may
receive support: (1) cooperative
research project§ designed and
conducted jointly by principal
investigators frOm the United
States and the foreign country;
(2) research-oriented Seminars
or workshops (meetings of small
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International
Cooperative
Scientific Activities
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OUIDE TO it0(iRAMS

DIVISION OF INTERNATIONAL PROGRAMS
QUICKBEFERENCE CHART

Program Coop: Seminars; Sci.

( omit ficction Phone (202) Announcement Research Workshops Visits

.,\ntentitia 357'9563 NSF 80-52 0 D A

Australia 357-9558 NSF 81-49 0 D N

hektium 357-7554 NSF 83-51 A A A

Iiiazil 357-9563 NSF 80-52 D D A

Ru Ictot id .357-9516 NSF 80-46 A A A

(Iiiiici 357-7393 NSF 82-50 A A N

Finland 357-7554 NSF 83-51 A A A

Ft.in« 357-7554 NSF 83-51 D D U

(iettnam 11R(ti 357-9700 NSF 83-51 D D D

Iltitictat 357-9516 NSF 80-46 A A A

India 357-9402 NSF 82-86 A A U

hal\ 357-7554 NSF 83-51 D 1) 1)

.1.1part (1) 357-9537 NSF 81-58 D D A

1Xoti .1 ( li()f 357-9537 NSF 81-30 I) A I)

Nexi( 6 357-9563 NSF 80-52 D U A

Neks. Zealand 357 -9558 NSF 81=50 F) U A

pokistan 357-9402 NSF 80-49 A A 1)

liont,iiiia 357-9516 NSF. 80-46 A A A

S(,.eden 357-7554 NSF 83-51 A A A

\-.'it iCt litrid 357-9700 NSF 83-51 D D 15

United 1Xincidr nu 357-7554 NSF 83-51 D D D

Vette/m.1a 357'9563 NSF 80-52 1) 1) A

Alrk a Regional 357-9550 in press A A A

F.Ist Asia Regional 357-9537 NSF 83-50 D 1) U

Latitt Ante! i( a Regional 357-9563 NSF 80-52 D 1) A

South Asi.t liccliona! 357-9402 in press A A A

Westetn Ltirope RegiOrial 357-9700 NSF 83-51 A A A

Sr ien«. in Develriping
Countries (2) 357-9537 NSF 83.58 N A N

tI.S.-Istacl MI' (3) 357-7613 1) N N

Notes: 1) = Please sec text for proposal deadlines. A = Proposals may he submitted at any time.

N I' his cate:tory of support is not iiffered.1[ I U.S. -Japan Cooperative Science Program. rbe U.S.-Japan

Progr,trn of Coopcf ;if ion in PhcitOConversion and Photosynthesis; see text and refer to the ptiblication_

NSF fi3-11 (2) Sec text kir Categtiries of support: (3) This is not an NSF prograni; alitiOntiCernent
inclilable 1111 recitt-c.;t:
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groups of I csearc hers from the
United States and from the for-
eign country) to exchange infor-
mation, review the current status
of d specific field Of science or
engineering, and plan cooperative
research; (3) scientific visits for
planning cooperative: activities
or for research.

yligiblcareas of research and
related efforts are listed in the
introduction to this publication.
In several international programs,
NSF and its counterpart agency
in the foreign country have agreed
on program priorities that fall
teithin the eligible areas:

U.S. universities and colleges;
professional societies; research
institutes, and individual scien-
tists arid agencies affiliated with
such organizations may apply kir
support. Principal investigators/
project directors should he_ U.S.
scientists with professional ex-
prience equivalent to at least
five years of postdoctoral scren-
tilic work. A U.S. scientist is a
member of the U.S. scientifit
community who performs scien-
tific work chiefly in the United
StateS.

rum/inc./

In most programs, each coun-
try pays tor the costs of its par-
ticipation: "Flirough the programs
described below; NSF usually pro-
vides only the supplemental sup-
port required to introduce an in-
ternational element or broaden
the. international character of a
research effort. Primary funding
for a tf.s.-based effort may come

SCIE.NTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

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

Binational Approi7a1

For cooperative research and
seminars, a U.S. applicant sends
a proposal_ to NSF; the cooper-
ating scientist in the foreign coun-
try usually submits a correspond-
ing proposal at the same time to
the appropriate agency in that
country. In formal bilateral pro-
grams, activities typically require
approval of both NSF and its for-
eign counterpart agency before
funding in eitIller country:

Deadlines

Some programs have dead-
lines for receipt of applications
at NSF; where deadlines are not
stated, proposals may he sub-
mitted at any time Processing
time for proposals for 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.

ror More information

U scientists May obtain fur-
ther information about any _in-
ternatibrial program, including
program announcements (i.e.,
guidelines for the preparation of
proposals), by writing to the par-
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ocular program in care of the Divi-
sion of international Programs,
National Science Foundation,
Washington, D.C. 20550.

Programs encourage, but do
not require, preliminary inquiries
from scientists who intend to ap-
ply for support.

Formal Bilateral Programs

The "Common Features" de-
scribed above apply to the formal
bilateral programs. exceptions
are noted below:

U.S. Argentina Cooperative
Science Program

11-acilines for cooperative re-
search or seminar proposals:
May 1 and November 1: Scien-
tific visits may riot exceed one
month.

U.S.-Australia Cooperative
Science Program

Types of projects: cooperative
research; seminars/workshops.
Proposal deadlines:

October 1 for seminars and
cooperative research projects
that invo:. c. exchange visits and
have effective dates the follow-
ing year between July -1 and De-
cember 31; April 1 For all re-
search visits by U.S. scientists to
Australia that will begin in the
following calendar year and roe
all other proposals with requested
effective dates of January 1 to
June 30.

Government scientists and
their organizations may partic-
ipate but generally must pro-
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FROcsiekns

it own kinds. sci-
ink ed as principal
itois project directors
e a doe toril degree or
Ili nt.

(titan Cooperative

of prr)jects: coopc.atike
1, seminars, and long
eat(li visits.

zit Coopet,

ities lot. cooperative re-
it proposals:
cl No% entber 1. Scientific

not exceed one month.

'gari.I Cooperative
Plow-cirri

unlit ObOVe.

;11,i Coopetative
l'tofitatn

of projects. coop;at:vc
resc.rrch orienteci

gible fields include ar-
c: astronomy; cliernisgy
Ell products: geoplisk_S
'chemistry; engineering
-;, including heat trai7S-
niechanics, solid mech.-
id structural ineclitinicS
lied matheinaticS related
areas); baSic arkj tileo-

lOrmation Cl,.,

I intelligence, pattern
ion), international stud
inars linguis-
terialS Sr_ienCe (ceramics.
-gy, and liolyrners); plant

including research on

insects harmful to plants; and
systems analysis (operations re-
search and decision sciences).

Research visits included in co-
operative projects are limited in
duration to six months_each way
in a given year. Appropriate coun-
terpart institutions ill_ China are
the institutes of the Chinese Acad-
eniles Of Stience and social Sci-
erices and universities under the
MiniStry Of EdiitatiOn.

U.S.-Finland Cooperative
Science Program

Types of projects: cooperative
rc.--earr li; seminars, long-term
r. seareli visits.

U.S.-France Cooperative
Science Program

Types of projects: _ooperative
research, seminars, exChange_ of
scientists. The last project applies
.() U.S. citizens or nationals who
mike earned a doctoral-_ degree or

equivalent before beginning
the exchange visit. A portion of

is reserved for junior
aPrilictartS Wilib have earn d fie
degree Aithin five rs of start -
in.. the visit. Afh.T.,prie:.e hosts
uc Fretic:i Atkins higher

ItiCatic-irt; governn lent research
isiti-ites, laboratories; or cen-

1 privately sponsored in-
"I he period of the visit

nia 15 m''nths.
Applications deadlines: May 1

`for cooperative i-escarch projects
and joint seminars; October 1
for exchange vi -its starting be-
tween May 1 and December .3
of the next calendar yea
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U.S.-Federal Republic of
Germany _Cooperative
Science Program

Deadlines for proposals: De-
cember 1 and June 1. Types of
projects: cooperative research;
joint ..minars, long-term scien-
tific k:

U.S.:1-lititgary Cooperative
saehte Program

See 'Con in ion Features, above.

U.S.-India Cooperative
Science Program

Types of projects: cooperative
research, guest scientists, group
travel to international conferences
and workshops, individual travel
to finalize formal cooperative re-
search proposals or to engage

re.,earch, arid an exchange of
nor scientists. Processing time

fOr cooperative projects and sci-
entific visits: 8 months after for-
eign government approval re-
ceived at NSF. For conferences;
8 to 12 months in advance of
the conference:

This program uses foreign cur-__
rencies that the Department of
the Treasury has determined to
be in excess of the estabiished
requirements of the U.S. GVel
nient. U.S. applicants a'.7,3
apply for supolemi..otal dollar stip-
port where itecessa.;!i to thtianti-.
the benefits U.S. participation.
Indian orgarrizatie is may receIve
grants directly ruin NSF; tft-7,i ap-
p'y through their Ciovernn..nt.

Individual travel .-ilpplication
is ic''ines: Septeni_ter 1 fo traki-z!

betwc..n ...ianuarj. 1 and
Mani+ 3l 7 December 1 for crave!



Starting between April 1 arid
:hare .3D; Nat( 1 lot travel start-
ing lietWeen July 1 and Septcm-
lief 30: and June 1 for travel
starting between October 1 and
Dot -,friber .31;

11w linage of senior scien-
tists includes short-term visits.
NSF pays international transpor-
krtion costs of U.S. participants;
within India their expenses are
«neled 15 Mind' of Scien-
tific and !mh-Alia! Research and
the institutional host. Deadlines:
Match 15 for travel starting No-
vcnaber 15 or later: September 15
lor trawl starting May 15 or later.

f Cooperative
.`icience I 't ()gram

Deadline. (or proposals: Oc-
lobe! 1. Tvin--- ot projects: coop-
eratite resear :1 joint seminars,
long-term scientific visits.

U.S.-Japan Cooperative
Scieice Pt ogt

Deadlines: April 1 kg coopera-
tive research pri;,iC:ts that will
start doling the killoWing calendar
year; :Wile 1 for seminars that
will take place during the 12-
Oilith period starting a year later:
PrOpirSIIS for long-term visits of
(itii 12 Months may be submitted
at any time.

U.S. =./irpat l'iOgratii of
COOperatiOn inPlioto-
conver.,-,ion and Photo-

Deadline tsar proposals for re-
sew( h :January 15.

SCIENTIFIC TECIINOLOG/CAL, AND INTERNATIONAL AFFAIRS

Types of projects: sho, ,-terin
and lone) -lean research visits,
project developme6t visits.

U.S.-Republic of Korea
Cooperatiiie Science
Progra in

See "Ciiinmon Features," above.

Deadfiries for cooperative re-

search ild long-term visits are
January 1 and July I.

LI:S:4'1(7,0c° Cooperatiiie
Science Program

Deadlines for cooperatiVe re-
search or seminar proposals:
May 1 and November 1. SCientifie
visits may not exceed (AR, ilioiitli.

U.S.-1Ye10Zealafriel
Cooperative Science
Progra in

The areas of science coordi-
nated by NSF exclude energy;
energy-related activities under
this program are handled by the
Director of International Affairs,
Office of Technical Cooperation,
U:S: Department of Energy, Wash-
ington, D.C. 20585. Types of prof--
ects. cooperative research; *nil-
nars or workshops; and titif-t-
term (up to three weeks) visits
to develop project_ iii 0,1-rysical
oceanography, marine geology
snit geophysics, arid marine
bid1O4, especially fisheries. For
shcirt-ierni Oevelopment visits;
proposals should be submitted
at 105t four months before de
sired departure date: Other pro-
posals must meet the following
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deadlines: October I kw projects
With requested effective dates fall-
ing between July 1 and Devi n-
her 31 of the next year; April 1

kir requested effective dates from
January 1 to June 30. U.S. scien-
tists participating as principal
investigators /project directors
must have a doctoral degree or
its equivalent:

U.S.:PakiStan Cooperative
Science Program

Detail5 arc similar to those
hiring under "U.S.-India Coop-
erative Science Program," above;
excluding a separate program
for exchange of senior scientists:

U.S.-Koania Cooperative
Science Program

Sec -Common leaturcs;" atx AC:

U.S.-Sweden Cooperative
Scienee Program

Types of projects: cooperative
research, SE!iiiirrats, long-term
research visits.

U.S.-Switzerland Cooperative
Science Program

Deadlines: December 1 and
June 1: Types of projects: coop-
erativ e. research; joint seminars,
long-term research visits. Appli-
cation forms for Interrizlional
Postdoctoral Fellowships to be
awarded by the Swiss National
Science Foundation must be re-
ceived at NSF Oc'O-_tober 1 of the
calendar year hefore the award.
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GUIDE I() PROGRAMS

U.N.-United Kingdom
Cooperative Science

ogram

Deadline for proposals: No-
vember 1. Types of projects: co-
operative research, joint semi-
nal s; long-term research visits.

U.S.-Venezuela Cooperative
Science Program

Deadlines for cooperative re-
search or seminar proposals:
Ma I and Novembet 1:

not exceed one month.

Regional Programs

In addition to activities under
the torn ial bilateral arrangements
named in the preceding section;
NSF support!: t1.5. participation
in project,' under less formal ar-
rangenicids countries in the
lour geographic region:, named
in Uri-. section.

The 'Common Features- de-
scribed a bor.e i1 ply to the re-
gional _programs. Exceptions arc
noted below:

Africa

Processing time for proposals
in all r ategories averages seven
months.

East Asia

Eligible countries: Indonesia;
Ma;:lysia. The Philippines; Singa-
pore; Thailand. Target date for
proposals: March 1. For long-term
visits; cooperative research, and
seminars or work.shops with Phil:
ippine scientists and engineers,
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an annual deadline ofJuly 1 will
replace the target date, beginning
.hily 1; 1984. Processing time for
proposals in all categories aver-
ages seven months.

Latin Amer ica

DeadEnes for cooperative re-
search or seminar proposals:
May 1 and November 1: Scientific
visits may not exceed one month.

South Asia

Processing time for proposals
in all categories averages seven
months:

Western Europe

Informal arrangements for co-
operation exist with Denmark,
The Netherlands, and Norway. In
addition to types of projects that
can be supported with these and
other Western European coun-
tries; the program funds regional
workshops involving more than
one country.

SCIENCE IN DEVELOPING
COUNTRIES PROGRAM

The programs described in the
previous 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) thatserye this
purpose but are primarily directed
toward improving the scientific in-
f.rrastructure of developing coun-
tries. Some countries named in
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the previous section may also be
involved in this program.

Many mutual benefits result
from cooperative activities with
developing countries. SeleritiStS
and engineers 'tom cooperating
institutions abroad Obtain the
advantage of collegial relation:
ships witf, U.4. scientists and
engineers in ...ipecific projects that
addre,,s poolity pre. Terris of
mulf.1.-:f interest. .'articipating
U.S. and t )limeers in-
crease 0 :,pportunities to en-
gage in A..i.jrch and teaching;
Projects :!:b1 are relevant to the.
developing country and contri-
butt' to its eapacity ter train and
use scientists and engineers are
especially sought:

Grants are made to U.S. institu-
tions; but projects often involve
activities at a foreign site. When
appropriate; project budgets in-
clude partial payment of suppoi
costs of developing-country coun-
terparts. Counterpart scientists
and institutions participate in
both planning and implementa-
tion of project activities. The
degree of local enthusiasm, in-_
eluding the allocation of staff
and financial support, an. im
portant considerations in mak-
ing awards. mutual benefits last-
ing beyond the term of support
are expected.

Projects in low- and mid,1Ie-
incornedeveloping countries of
Africa, Asia; and Latin America
(including the Caribbean) will be
considered for support:

Types of Projects

The following categories of
awards are made to U.S. institu-



Lions that sponsor SIX: proj..-!cts:

Research participation grants
to support (a) the participation
of U.S. scientists or engineers in
a research project in an eligible
developing country. (b) the par-
ticipation by scientists or engi-
neers from an eligible ck
country in ay appropriate U.S.-
based research prqject, or .c)
:::ibination of these. This pi()

cc.mi provides only supplemental
osts related to -)Ilaboration;
imary research .osts are not

provided.
Confercnce grants to sup-

port these national, regional, and
international activities: (a) seri ii-
nars that are research oriented
and focused on developing-coun-
hy problems; (b) workshops con-
cerned with the planning and ini-
tiation of «mperative research
activities; or (c) colloquia at which
scientists or engineers involved
with state-of-the-art research ex-
plow the application of science
and. technology to development
problems.

Dissertation improvement
cirants_ for the incremental snip-
port of developing-country grad-
uate studentswho are enrolled
at U.S._universities and qualified
to undertake a dissertation re-
search project. Among the costs
covered are those for field equip:
merit and supplies, and for travel
to and t, vii research sites. No
stipend, tHtion; fees, or indirect
costs arc provided: Only projects
related to a developing-country
problem and approved by a U.S.
research advisor are considered
tot support:

(1) .kiclition to the support of
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new projects in this program,
projects that currently are funded
from other sources but also meet
SDC guidelines may gli:ifify ti

supplemental support under this
prociram.

Eligibility

Under the SDC program, NSF
will consider proposals from uni-
versities or colleges: nonprofit,
nonacademic research institu-
tions; and private for-profit orga-
nizations: All prospective principal
investigators (Pis) must be pro-
fessionally qualified through train-
ing and work experience and be
employed by a U.S. institution:
Each proposal must identify a
host-country counterpart scientist
or engineer and a counterpart in-
stitution. Such institutions may
be local, regional, national, or in-
ternational in character. Projects
may nave multiple sites arid may
involve more than one foreign
institution.

Deadlines

Target dates for receipt of
proposals are September 1 and
March 1. however, proposals may
be submitted at any time: Process-
ing time averages seven months:

for More information

See 'Tor More Information,"
under the earlier section on bi-
lateral cooperative activities.

JOINT FUNDS

The programs described in this
section should riot be confused
with National Science Foundation
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programs. Consequently, institu-
tions and investigators should be
aware that standard NSF proposal
and award guidelines and pro-
cedures do not apply.

UNITED STATESASRAEL
BINATIONAL _SCIENCE

FOUNDATION

An agreement signed by the.
two governments in 1972 estab-
lished a program of cooperative
scientific research and related
activities to be conducted prin-
cipally in Israel; to be financed
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
organizations. The interests and
activities of all scientific agencies
of the U.S. Government in BSF
are coordinated through the U S.
Department of State Bureau of
Oceans and International Environ-
mental and Scientific Affairs:

Cooperative Research
Projects

The areas of research sup-
ported by BSF are health sci-
ences, natural sciences, energy,
and social and behavioral sci-
ences. NSF encourages U.S. sci-
entists to submit to BSF joint
proposals of high quality that
complement or otherwise relate
to research supported under
NSF programs: Send proposals
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(,utot 10 ritootykris

chic( th, to 1.1.s.-Isi act Binational
scieth e I Oiltitiation, P.O. liox
7677, . lei its-akin 91676, lsi act.

FropoSals judged by f!'71.- f() be

iii ijtliriiius ate referred to the
(lin/tent for comment

beloie the; are funded.

I he! Cuil)pctition for
piojc b., in 1983. Deadlines

nc Nmeiiitiei 15 each year there-

altei lot ipt of proposals in
Jet usolviii, Awards ate made the

August:

rut (Tell(' Itt/G/ mdli(m

Inquit les and requesk for pro-
quint 'noun( enients aiid appli-

ition fowls, front tl.S. scietitists
\milNiiin in research fields of hi-
lt' est to the Nati(iital Science
Foundation, Ma), be addressed
to the 1)i\ Of International
riogranis (U.S.-1SFtel Iiinational
tic ient e 1-Min(ation), National
tic iem e Washingtoir,

26556.
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U;S;-YUGOSLAV JOINT
BOARD FOR SCIENTIFIC
AND TECI-INOLOQICAL

COOPERATION

Established itt 1973 by an
agreement Oetween the two gov-
ernmetit:;, 0 ;_ Board supports

.tt science and tech7
een researchers of

bo" ,-tries: The National Sci7
(lux, is one of several
U.S. Government agencies that
participate in the program; NSF
reviews research proposals in
its sphere of competence, rnakeS

funding tecommendatiot,
Board; and monitois an'
project i inut:qh its
Bureau of Oceans and Intern&
tional Environmental and Scien-
OH:- Affairs, the Department of
State exercises Overall policy
nian.,.;.-nent On the U.S. side:
The Suit,. Departhient also pro-
vides the atiiiiial U.S. contribution
to the Jeiiit Fund, the soul( c of
financial support for all proct, rim
activities.

CooperatiVe research propos-
als jointly prepared by U.S. and
Yugoslav CO=iiiVestigators arc sub-
mitted to the BOard by Yugoslav
investigators. All financial aid
under the program is provided
in YugOSIaV CUrrettcy: No dollar
support (Of' research in the United
States is atrailable, but the Fund
doeS Siipport international trans-
portatiOli and subsistence ex-
penSes for 11.5. investigators.

rc, Mori, Information

U.S. scientists working in fields
of interest to the National Stiente
Foundation who WiSli to partici-
pate in this program must con-
tact and work directly with poten-
tial vugoslav co- investigators in
preparing research proposals:
U.S. scientists arc encouraged to
contact the Special Programs
Section, DiViSibti of International

National Science Foun-
dation, Washington, D.C.: 20550;
for prOgraiti guidelines and pro-
cedures.



The Division of Policy Research
and Analysis plays a significant
role in meeting the need for gov-
ernment studies and analyses of
science, technology; arid eco-
nomic: Ih dicy issues. It also adds
to our understanding of ethical
and social issues in the relation-
ship between science; technology;
and society. The objectives of the
dRision are to:

Improve the knowledge base
for science, technology, and in-
ternational ec:onornic policy by
developing the tools for research
and analysis. These tools include
methodology development, test-
ing, and application.

Do policy analyses and assess
options for policy decisions.

Summarize and assess the
available knovdedge and data
on specific issues.

These objectives arc met by
eXtramural research and internal
studies under the following pro-
grams:

SOCIOECONOMIC
EFFECTS OF SCIENCE

AND TECHNOLOGY

This program supports studies
on science and technology and
international economic policy
issues of national concern. Those
studies should offer information
and analyses that are potentially
useful for Federal decisionmak-
ing._ They should afso help to
clarify reWii-Atshir. s between sci-
ence, technology, economic per-
formance, and the quality of life,
aiong with the effects of govern-
ment action on such relationships.

L.

SCIENTIFIC. TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

Research addresses the follow-
ing issues:

The impact on economic
performance of private and public
investment in science and tech-
nology (S&P,

Effects of government policy
on S&T activities.

The S&T role in U.S. private-
sector international transactions.

Effeets of technological change
on individuals and social institir-

. dons.

U.S. policies in response to
growing international trade corn-
pet il:keness.

U.S. options for tito0iiyir.g t'.:
intelo;:i tonal itiot2tary system.

IECHNOLOGY
ASSESSMENT AND

RISK ANALYSIS

Studies in technology assess-
ment seek to identifj, and examine
the consequences of technologi-
cal changeboth, planned and
unplannedthat are indirect, Un-
anticipated, aiid delayed. Studies
in risk analysis aim to show how
information about risk is used in
the decisionmaking process for
S&T policy and how considera-
tions of public and. private costs
and benefits are balanced in that
process.

Research addresses the follow-
ing issues:

Generating information that
will help decisionmakers and the
public anticipate and plan for con-
tingencies associated with new
technologies.
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Policy Research
and Analysis
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01111)E tO

Elie use of ritik iirforiiiatioii
in S&T decisionmalYing.

Pei( eptio0 of risk and
institutional aspects.

Meth(xIological issues iii risk
analysis and technology assess-
ment.

ADVANCED -
TECHNOLOGIES AND
RESOURCES POLICY

In January 1W383 this activity
replaced the EihirOnment,Lnergy;

r f f<Socirees; program: In addi-
Ik. to its previous locus 00 en-
% ironmental, energy, and mineral
resource issues the new program
ai,:o Supports studies On Com-
munk computer, arid infor-
matiOn issues that have signifi-
cant S&T components.

Research in this area centers
on (I) defining issues and help-
ing policymakers find ways to
(k-al with (14'c:ill problems, and
)2) implocitict ways Co assess the
effects of alternative actions by
goyernment.
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Kesearcli addresses the following
issues in terms of advanced tech-
nologies and resources policy:

The respective roles of the
Federal Government and the pri-
vate sector in R&D and innova-
tive activities:

Relationships between tech-
nological innovation or technol-
ogy choice and go:4], pment ri.g-
criatOry- activities.

The importaiite of S&T in-
lbrmation and of fornial tools for
decisionmaking_ and analysis iii
looking at S&T issues.

Eligibility

The woi k of the Division_ of
Policy Research and Analysis is a
cooperative effort involving a
group of analysts within the NSF
Directorate of Scientific, Tech-
nological, and International Af-
fairs and a of researchers
from universities and other ap
propriatc organizations.

ProppSaIS that respond to the
diviSidii'S priorities are consid-

ered kir awards, and profitMak-
ing and Other organizations are
eligible to participate in the pro-
grairiS of this diViSiecri on the same
basis as academic and nonprofit
organizations.

Deadlines

Submit proposalS at any time
during the year.Allow about three
to six months for review and de-
cision. Letters of ii-arest describ-
ing the prbpoSed research are
encouraged before Stibniission
of a fOrmal proposal.

for Nore information

Guidelines for submitting pro-
posals are in the Program An-
nouncement for Extramural Re-
search (NSF 81-82). For more in-
formation on the specific interestS
of the program areas, contact the
Division of Policy Research and
Analysis (indicate specific pro-
gram of interest), National Sci-
ence Foundation, Washington,
D.C. 20550.



At th.ities on the 1)icision of Sel-
ene e .-nteictics Fulfill
the legislatice mandate of the
National Selene e Foundation Act
to --. provide a central clear-
inghouse: for the collection; in-
tell); etation, and analysis of
data on the availability of, and
the t Ili rent and projected need

scientific and technical rc-
,ource5 in the United States, and
to wok ide a source of infOrma-
non for poll() lot mutation by
other .icient it-, of the Fe.eleral Goy-
eminent. . carry out this
mandate, the clikision performs:

Piif-odic nevie:ws of past and
c int ent national R&D funding naiad
the and tiSi: Of sci-entific
Anil lei !Mit al perSiiiiiiel; also

10n,q-tei preijeCtiiiiiS
about theiSt resourt.e.S.

Identification and analysis
ot tat tors responsible for changes
in the st ienc ,incl technology
resource ssteni: assessment of
(hell eqlee ts.

Collet lion, analysis, and dis-
semination of inlormation
the ec (mount . soci,il, profes-
sional. ancl clemographic_char-
at ten istic s tit scientific- and tech-
nic al pc sAnnine.l.

Compilation of information
and inte:rnational sci-

and fech»ology R:sonices
and then charade:1 istics and dy-
namic s: cleve:lopmeitt of means
iii meosine science: and te:chnol-
on' tv output.

Most of the c.c)rk of this divi-
sion is pet forme:d internally or
Ifni ough t out actual agreements
with other I i n al agencies and
appropi late non I c:deral organi-

SCIENTIFIC; TECIINOLOGICAL. AND INTERNATIONAL, AFFAIRS

zati,nn. FAtramural studies and
anal\ of the division's exten-
sive database are supported
by awards under the Program
for the Analysis of Science Re-
sources: Personnel: Funding;
Impacts; and Outputs (for which
a program announcement is is-
sued annually). Special studies
are often supported through ex-
ternal awards. The three topic
areas in which awards an c made
are as f011eiWS:

SCIENTIFIC AND
TECHNICAL PERSONNEL

This_program supports stud-
ies 10 give the dual infor mation
needed to track the training and
distribution of the Nation's sci-
entists and engineers. Specific
areas of interest are the capa-
bility (if the Nation's institutions
of higher education to produce
scientific and technical person-
nel, the current and future use of
such personnel; and the chang-
ing characteristics of scientists
and engineers

FUNDING OF SCIENCE
AND TECHNOLOGY

This program provides for the
collection, analysis, and dissent-
illation of information on the
characteristic!: and patterns of
funding for research and (level-
opment and for other scientific
and technologiuti activities. Sup-
port is also given to develop
modeling and shnulatior, c:..c.11-

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

Science Resources
Studies
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CAME TO PROORAMS
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MODELING AND
SPECIAL SCIENCE AND

TECHNOLOGY INDICATORS

This program supports stud-
ies on the dynamicS Of the sci-
ence and technology resources
complex. A major component is
the development of special indi7
cators, primarily of an output
nature. This work, along with that

4Pof the other Science Resources
Studies programs that deal pri-
marily With inputs, provides the
basis_ for the National Science
Bbard's biennial Science indica-
tbrS publications; they are pre-
pared by the SKS division: Also
iiicIptied are modeling and sirn-
i.ilatiCiri activities. These are
aimed at a better understanding
of what causes changes in the
distribution of human and finan-
cial resources for science and
technology:

Eligibility
UnSblicited proposals are wel-
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come and aft considered for
awards. Profitmz:king and other
organizationS are eligible to par -
ticipate in the division's programs
on the same basis as academic
and nonprofit organizations.

Deadlines

Ir. general, proposals may be
submitted at any time during the
year. Program announcements
and requests for proposals are
issued from time to time for spe-
cial projects and studies in tar-
geted areas; such solicitations
specify deadlines for submisslc.,q.

For More information

The program announcement
Program for the Analysis of Sci-
ence Resources: Personnel, Fund-
ing, imparts, and Outputs (NSF
reprint 80-19) has guidelines for
submitting proposals. Contact
the Division of Science Resources
Studies, National Science Foun-
dation, Washington, D.C. 20550.





Liste:1 below are continuing
lellowShip and postdoctoral pro-
grams, along with new programs
eStalAished in FY 1983. More

tkities may be added in FY
1984; they will be promptly an-
nounced in the Vederal Ref-lister,
the N5F /Stale-Um and elsewhere.

GRADUATE FELLOWSHIPS

This program promotes the
future strength of the Nation's sci-
entific and technological base by
providing recognition and support
lor advanced study to outstand-
ing graduate studcilLs in all fields
of science and engineering. Fel:-
lows are selected in a national
competitic n On the basis of ac-
tual and potential achievements
in their chosen disciplines. They
may pursue their studies at any
appropriate United States or for-
eign institution of higher learning.
Approximately 545 new awards
will he made this year each gives
up to three years of support for
full-time graduate study;

To be eligible for this nation-
wide merit competition, candi-
dates must be citizens or na-
tionals of the United States and
at or near the beginning of their
graduate study.

Reginning with FY 1984 awards,
the stipend for each fellow is

$8,100 for a 12-month tenure,
prorated for lesser periods:
lieu of tuition and fees an an-
nual cost-of-education allowance
of $4,900 is made available to
the awardee's institution for each
year of tenure.

Deadlines

1 he 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 Nore information

A detailed program description
and guidelines for applications
are in the brochure Graduate
rellourships Announcement (NSF
83 -64); Order it from the Fellow-
ship Office; National Research
Council; 2101 Constitution Ave-
nue; N.W.; Washington; D.C. 20418.

MINORITY GKADUATE
FELLOWSHIPS

This program was established
in fiscal year 1978 to give fel-
lowship support to members of
ethnic minority groups whose
abilities traditionally have been
untapped in the advanced levels
of the Nation's science talent
pool; Under this program; sup-
port goes to outstanding minor-
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S IENTIFIC AND
IG I N EERI NG

PERSONNEL AND
EDUCATION
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calm: To ritoGRAms

IS graduate students for study
or woi k toward master's or doc-
tiiral degrees in science and engi-
neering. Each award provides up
to three years of support for full-
time graduate study. It is antici-
pated that approximately 55
new lellowships will be awarded
this year.

if/it/UW/0)

Competition in this prOgraiii is
open to :Ai/ens Or nationals of
the United States who arc Amer-
ican Iriiliin, Mick, Esliiiiioor
Aletitiiiii, Pacific Islander, or His-
panic, and who are at or near the
beginning of_their grikitiate study.
5taiting in FY 1984, the stipend
I, ii cacti felloic is $8,100 for a

tenure, prorated for
li-S.Cer periods. In lieu of tuiCori
and fees, an annual cost-of-edu-
C ation allowance of $4;900 is

iiiade available to the awarciee's
institution.

Ileac/lines

The deadline for applying is
Niii.einher 23; 1983. NSF will no-
tit\ gill applicants as to the out-
ecitne of their applications in mid-
March 1984.

.For Nore inf- manor!

A detailed program description
and guidelines for applicants are
in the brochure Minority Gradu-
ate Fellowships Announcement
(N5F 83-65). Order it from the
Fellowship Office; National Re-
search Council, 2101 Constitu-
tion Avenue, N.W., Washington,
D.C. 20418.
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NATO
POSTDOCTORAL

FELLOWSHIPS IN SCIENCE

To promote the progress of sci-
dice and to aid a closer collabora-
tion among thescientists of var-
ious nations; the North Atlantic
Treaty Organization sponsors a
program of NATO Postdoctoral
Fellowships. At the request of the
Department of State, the Founda-
tion administers this program for
NATO: Approximately 50 awards
will be made in fisCat year 1984
to outstanding individuals who
have received, or will soon re-

ceive, doctoral degrees in science
of engineering (or the equivalent
of those degrees in research train-
ing and experierite).

Awards are made to U.S. citi-
'1.eHS for full-Arnepostdoctoral
study in countries that arc mem-
bers of NATO (other than the
United States) or in other coon-
tries that cooperate 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; tenures gen
orally range from 9 to 12_months.
Normally, a fellbw is also pro-
vided with sonic dependency al-
lowances ate-or-ding to his/her
status as of the award date, and
aid in defraying the costs of
travel.

Deadlines

Applications are due at the
Fotiridation by November 8; 1963.
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Fellowship awards are expected
to be annwariced in late February
1984;

For More information

A detailed program description
arid _guidelines for applications
are in the brochure NATO Post-
doctoral Fellowships in Science
(NSF 83-63). Contact the Fellow-
ship Section, Office of Scientific
and Engineering Personnel and
Education, NSF, Washington, D.C.
20550:

TRAVEL GRANTS FOR
NATO INSTITUTES

-1-11. Foundation awards travel
grants, normally covering the
roared -trip economy air fare in-
volved, to enable young U.S. sci-
entists to attend certain NATO
Advanced Study Institutes abroad:
These meetings are usually held
during the summer and normally
last two to three weeks:

Eligibility

_U.S. citizens who are graduate
science students or have received
a Pli.D. Within the past five years
and been accepted at a NATO
Advanced Study Institute may be
nominated by the director of the
institute. Therefore, individuals
should make 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 [corn
the Foundation in early March,
at which time information abbilt
appli( ,lion procedureS Will be
made available.



PREFf9r.,..i YOUNG _

iNVF.ST!iiATOR AWARDS

I he National Science Founda-
tion offers cooperative resear-..11
support lor the Nation's most
outstanding and promisingyoung
scienc c and engineering faculty,
.\wards are to help universities-
respond to the demand for highly
qualified scientific and engineer-
ing pe! sonnel for academic and
incltistlial research; The minimum
award is $25;000; and an addi-
tional 37:500 is available from
NSF on a dollar-lor-dollar match-
ing basis contributio,:s from
industrial sources: The awardee's
institution is responsible for the
fall academic-year salary. The
Foiiiiciation expects to make 200
of these iwards in fiscal year

OtiOnS (Wanting (IOC'
tOriitCS in fields supported by the
Foundation are invited to nomi-
nate outstanding faculty man-
ners who are in the early stages
of their careers; Nominees must

icceived their doctorates
aftel septenioer 1; 1976; and
must hold full-time; regular ap-
pointment in tenure track or ten-
ure positions when nominated.
Cniuttiiitc and postdoctoral stu-
dents who have accepted appoira-

to such positions may also
he nominated. Citizens or nation-
als of the United States and per-
manent residents are eligible to
receive these awards.

Those nominated may do re-
search in tiny hranch of the math-
ematical, physical, and biological

sewn-uric Arlo ENOINErRIN(i PLKSONNLI. AND EDUCATIOI"

sciences and engineering. Em-
phasis will be on those fields

fliere are substantial needs
for lac ulty development.

Deadline

The appycation deadline for fis-
cal yeatt..T9e4 awards was July 1,
1983: Next year's cidadlitie wilt
be announced in the NSF 1314I-

For More information

Request the program an-
nouncement NSF 83-35. Contact
the Presidential Young Investi-
gator Awards, NSF, Washinglon,
D.C. 20550. (202) 357-7536.

,MATERIALS -
DEVELOPMENT FOR

PRECOLLEGE SCIENCE
AND MATHEMATICS

iddresses the
need C ...:i.zeher capabil-
ities cr;tici.I areas of math-
ematics and science to MI-
Prove the instruction of students:
Projects for teachers and instruc-
tion at all precollege levels, from
kindergarten through the twelfth
grade, will he supported through
nationwide competition in these
areas:

Models and demonstrations of
programs for continuing teacher
education.

Pt7elopment of materials

Analysts of the precollege sci-
ence and mathematics educa-
tional system.

Di.ss,'mination of ideas and
materials to sustain high -qual-
ity precollege science teaching:

Applied research to show how
the teaching and learning of pre-
college science and mathematics
can be more effective:

To he considered for NSF sup-
port: projects must deal with is-
Sties of national rather than local
importance and should contrib-
ute to i 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
ti ry were developed.

Although colleges and universi-
ties arc expected to submit most
proppLols, those from other in-
stitutions with an education mis-
sion will also be considered. (See
Ora tiLs for Scientific and Elmineer-
Mg Research, NSF 83-57. -Who.
May Submit" section ;)

disciphoes are lim-
ited to mathematics, etigineer,ing;
the natural sciences (including
biology: chemistry; atmospheric;
earth; and ocean sciences; phys-
ics; and astronomy) and com-
puter science.

Deadlines

SU, h as teaching aids, computer Submit proposals at any time.
programs, softWarc and sys ms,
and television has d-nia e 01S For More information
to improve ScieliC and riathe-
matics teaching. A detailed program description
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(JAM 10 i'lit)4,1(1^1,,

i lit oh:No( hut,
/,), .shence

-dm/ (NS!' 83-6). It
must he cisect in conjunction with

citints /01 Scientific and iftigi-
'leering Ite.,..earch (risr 83-57).
°icir both from Forms and Pub-
lications. Notional Science Foun-
dation. lkashington, D.C. 20550.

HONORS WORKSHOPS
FOR PRECOLLEGE

TEACHERS OF SCIENCE
AND MATHEMATICS

Ecellent teachers arc at the
core of good education at any
level, but in precollege mathe-
matics and science_ they are in
Short supply. There _is an urgent
need to attract highly talented
men and women to mathemat-
ics and science teacher careers,
(leveled teacher capabilities in
these critical areas, and keep
good instructors in the
systems. This liw:Ins devising
incentives, such as greater pub-
lic recognithill of the profession;
and putting new en yhasis on the
important contributions teachers
make to the Nation.

The basic goal of this program
is to motivate and increase the
capabilities of precollege mathe-
matics and science teachers and
Therc:)y improve their instruction
of students. Projects will be con-
sidered for teachers of all precol-
lege levels, from kindergarten
through grade twelve.

Project Autii'ities

Projects to !)c supported arc
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those developed with the coop-
eration of appropriate individ-
uals and groups; ihey should em-
phasize the following activities:

Identifying and selecting sci-
ence and mathematics teachers
of proven high -guality perform-
ance and assuring their recogni-
tion and prestige with certifi-
cates of honor and appropriate
publicity.

Ifstablishing workshops with
Specialized training, practical ex-
perience, and leadership training
in important areas of science,
illatheniatics, and technology:

Developing workshop mate-
rials.

Evtending the impact of work-
shop beneihs when participants
take new materials and informa-
tion bade to their colleagues;

flailing workshop participants
.jointly identify and document
current trends and problems in
science education.

Workshops may vary in length
according to the type of activity
and the nature. of participants.
They could take place during the
academic year, in the summer,
or both.

Eligibility

Although colleges and univer-
sities are expected to submit
most proposals; those from other
institutions with an education
mission will also be considered,
(See Grants for Scientific and
Engineering Research, NSF 83:57,
Who May Stibinit" section.)

Eligible disciplines arc limited

to mathematics, c..gineering, the
natural sciences (including biol-
ogy; chemistry; atmOsplierit,
earth, and ocean sciences; phys-
ics; and_ astronomy) and cord
pater science.

Deadlines

Submit proposals at any time.

For More Information

A detailed program description
is in the brochure Honors Work-
shops for Precollege Teachers of
Science and Mathematics (NSF
83-44): It must be used hi con-
junction with NSF Grants for Sci-
entific and Engineering Research
(NSF 83-571. Order both from
Form s and Publications, National
Science Foundation, Washing-
ton; D.C. 20550.

POSTDOCTORAL
RESEARCH

FELLOWSHIPS IN
MATHEMATICS

(See chapter 1.'

DOCTORAL
DISSERTATION _-

RESEARCH IMPROVEMENT
GRANTS

(See chapter 7.)

POSTDOCTORAL
FELLaWSH IPS IN
PLANT BIOLOGY

(See chapter 3:1
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DOCTORAL
DISSERTATION

RESEARCH
IMPROVEMENT

I he i iiiinclation ds grants
to itiiljto the -4 'entitle quality
of do( toroil olissef tation teseatch,
Nwaoc19-; -,ire made to allow cloc-
toolal Candidates opportunities for
gloater t:rtatititc in the gathering
and anollsis Of data than would
()Mi be possible. Grants
ale intended to toter research-
'elated \penscs. Fnese include
( \pease," tot field equipment
and supplies and for travel to
and Nom research sites.
awabls ate not fellowships I

no) stipend is included. 5uppor t
is not plot idecl too everyday pcf

expenses of the doctoral
student. llot%ec.), the student
ona onc ono end), iecei. sock
support front other sourc:cs.

1)isseo Lotion) proposals are
judged oil the basis of sc ientific
content, imp..?ftanc_c, and origi-
noilitN. Iri oidditiim, the doctoral
candidate nite--,1 -,11o)ti that the
AW,ini Will in fact impook e the
(Halio) Of the feSe:ob h.

Dissei Lotion ingHokeinent
19-; aic is iiilI)lc iii,lt in (ler-

tdin cli94 iplines. I hese inc lude the
soc iai and bend% korai sciences
and t ihoin of the bic)lootic ,

i.;11 th, atmospheric. and ocean
94 len( es. ;No dissef tation improve-
ment 1'111(iti 1/11(1:' iii th1C.

moothem,::, al ancl physical set:
ences, engin, ncl, celltifir and
nurlccirlar f> oci or ph iology.

Nore
Information

Each division that administer
these grants treats applications
in a different way. Doctoral stu-
dents who wish to apply for a
dissertation improvement grant
should write directly to the app;o-
priate research division(s)

RESEARCH OPPORTUNITY
AWARDS_ FOR SMALL-

COLLEGE FACULTY

The Foundation provides op-
portunities for members of Sillall-
collew science and engineering
faculties to participate in research
under the aegis of NSF investi-
gators at large institutions.

Faculty members at the small-
er colleges make their own ar-
rangements with investigators at
the larger universities or labora-
tories who have been awarded,
or arc currently applying f-,i
a Foundation research Proj.
want Grantees who wish to CM-
ploy small-college feculty under
these arrangements shoirld in-
clude their requirements iri the
proposal budget. hi the case of
ongoing grants, grantees ShOtild
inform the appropriate pibgeaiti
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OTHER
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(I1 11)1 I() 11(()(.1(11`,

Intl l for at thy len( Y
! oundatii in -cirri! ,iSIC nCOSS,i1),

h,nrxµ'ti iii 1)1()jll t 1)11((1t clii()(0-
11()11`, l 11 Or quired supplemental
funds.

Aii tin a
resdoc h giant ljtionies a 1e111-
IRMO iripliiYe of the ir,intec iri-
stittitiiiii at idiich the principal ill-
\ estigator holds air appointment:
f length of the (m .:oyinent.
Hie stipi nd. other inancie-
iiwirts %.(tIr respe( t to employ-
ment iii i iiiiit matters 01 indi-
\ 011,11 negotiation lsetkveen the
aliking scientist from the snrmllCi
institution the host institu-
tion.

Although no separate program
\ists lot this ac ! 11.. ri has al-

frotinclit-\%1`. ,C(.11 1)().-0--

11()1; 111111-.'CS small
/,11('W Id( 1-11t1 ',Cara/

(11-,1111S: 1)115 hinu ipilti()11
IS of CI1 a routine iyature of re-
se eh activit at th larger in-
stitutions. Such arrangements are
elan naged within the framcnvork
or the Foundation s : ()gram to
support scientific research proi-
y( (dse is jiiil(ied (iii its
own iesear( f. owl its.

1 rri Mr), i 'trim o ?lion

C ()vita( t thk ;Mak .
(1,itinh pIOt !-,thi (;Niter time

h !nit
thtic)w, Coolotuatoi, NSF, !Va. .-

itigron D.( 2(1=)5'.. (202) 357
7.45c;
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INFORMATION FOR
SMALL BUSINESSES

NSF programs arc or interest
mainly to those small businesS
concerns with strong capahilitieS
in scientific or engineer ing re=
search or in science-baSed 4106=
votive technology. ConipetitiiJii
for awards From NSF intense,
and only high duality research
proposals arc supported.

Most NSF Ainds arc Otiliqikr.ti
through grants to support iiti-
soiicitcd_rescarch proposals
judged scientifically ineritbriOtis
in peer rcvicw. Niite that these
are grants, not procurements.
Small firms may submit propos-
als under most of the programs
identified in this Guide.

Although these prcvai.
fund research in acaden ;Mu--

hurls, proposals Iron com-
mercial s-eCtcr, rncludit r,,:

searca firms, are also sa..ported.
Most NSF research awards

tii small businesses arc Made
through the Small Business In-
novation Research (SB1R) Pro-
!tran ;, described ekewhere in this
publication. 5131fi is conducted
purstran: to :fre Sinai) 13tisines
Ineovation Development Act of
1982; 97-219. (irant propos-
als rind( v thk program are
Red d formai Sfilfi prograiii
solicitation issued annually.

Compared to Arose at
Fedyral departments and
iu.s, procurement -or contiak t

opportuniti 's at NSF

limited: The Foundation does not-.---.- -.-maintain bidders lists as such;
competitive procurement oppor-
turrities are generally publicized in
the Commerce Business Dail!'
The greatest opportunities for
small companies are in the sub-
contracting activities of the Nsr
pnme contractors that operatt:
major astronomic or atmos;.: ieric
research facilities. These facilitie-i
arc identified elsewhere in this

NSF has two offices whose
Major frinctions are to provide
infirrination and serve as referral
points for sMall businesses that
arc interested in the Foundation's
research or procurement oppor-
tunities. Note that these offl Y!;
do not atiministei any individual
grant, contract. procurement
programs-.

The Office of .titna//
F' 'searc h and iNe/opment oilers
tt ear( h and techno,,,,7%-based
so Ill fern infirmatioi quid-
farce o i NSF programs.

The Office _(if _Small and
Orsarinantagee Husines , I :Nliza-
lion also pro, les information
and guidance to small, minority
and women-owned companies
seeking pro( urement c,. poituiii-
tics to pi ()vide NSf with goods
ir scrViccs.

The address kir both these of
is Room 511-/%, National

SC ience Foundation. Washin4-
tint D.C. 20550: 1 lephonc:
(202) 357-7464.
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