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ABSTRACT
This guide describe s the 1985 National Science

Folundation programs. Proposals are accepted from education
institutions and others; thp criteria.fot 'election of the most
mer.itoriqus research projects arepresente4. The prograisiare listed
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Program Changes

fly,.changes PISF's fiscal year 1985 programs occurring after presstime
foethls oulde will be announced promptly by the Foundation. The NSF Bulle-
tin, available from NSF at no charge, regularly publishes this and othier infor-
mation, including program schedules and deadline's (with updates when
neecisd), and notices about brochures describing the various programs. To
recelcre a copy, Write to: ,

Editor, NSF Bulletin .

'Public Affairs and Publications Group
National' Science Foundation
Washington, D.C. 20550

ingte copies of this dulde and the various NSF iN.iblIcatIons mentioned here
are available from Forms and PUblications, 1`151t, Washington, D.C. 20550,

(202) 357:71361.

1984 Catalog of Federal Domestic Assistance
I .

4

National Science Foundation programs described in this publication fall under
the folloWing categoriel In the latest Catalog of Federal Domestic Assistance,
issued by the Office of Management and Budget;

47.009- Gradpatie Research fellowships
47,036 intergokrnmental Sck'nce and Technology Programs
47.041 Engineering Grants
47.049 MathematicAl find Physical Sciences
47.050- Astronomical, Atmospheric, Earth, and Ocean Scientes
47.051 - Biological, Behavioral, and Soda! Sciences
47,053 Scientific, [Technological, and International Affairs
47.057. Minority l'esearch,initiatiori
47.01449:iting Professorships for Women,
47.060 soirch Improvement in Minority. instittitions
47.063 Preciollege Science and Mathematics Education

Other Information
ThtFoundation mbvides awards for research in the engineering.
The awarder is wholly responsible for the conduct of such research and prepara-
tion of the results for publication. The Foundation, therefore, does not assume
responsbilityjor such findings or their interpretation.

The Foundation welcomes proposals op behaircif all qualified scientists and
engiheers, and strongly encourages women and minorities to compete fully
in any of the research and researchrelated Programs described in this document.

In accordance with Federal statutes and regulations and NSF poi des no person,
on grounds of face, color, age, sex, national origin, or physical handicap, shall
be excluited from participation In, or denied the benefits or, or be subject to
discrimination under, any program or activity receiving flpancial assistance
from the National Science Foundation.

The National Science Foundation has TDD (Telphonic Device for the Deaf)

capability, which enables IrxIMduals with hearing impairment to communicate
with the DMsloh of Personnel and Management about NSF programs, employ-
'tient, or genfral information. This 'number is '(202) 357.7492,

Coven Shell loupe/ bum ocean. bottom cares
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The National Science Founda-
tion (NSF) is .an independent
agency of the Pleileral Govern-

, went established/ in 1950 to pro"
mote and My-ante scientific prog-
ress in the United States, The
Foundation does this primarily
by sporisoriog scientific and engi-
neering research and by support-

ill lug, selected activities in science
and engineering education, NSF
does not itself conduct research.

The FoundatiOn maKeS awards.
for research hi the sciences and
engineering, The awardee Is
wholly responsible for the con-
'uct of such research arid. prep-
aration of the results for publica7
than. The Foundation, therefore,
does not assume responsibility
Ibr such findings or.their 'inter-
pretation,

The Fourkhaion considers pro-
posals for support of research in
any field of science,-i'nc'luding
Init not necessarily limited to:
astroming, atmospheric sci-
ences, biological. afid behavioral
sciences, chemistry, computer
sciences, earth Sciences, engi-

ocerimi, information science,
'materials research, mathematical
sciences, oceanography, physics,
and social sciences. Interdisci-
ohm my proposals also are eligible
lor consideration.

NSF noonally will not support
research, including re-,

search on the etkilogy, diagnosis,
or treatment of physical or mental

abnorinality, or maltunc-

*

tion in human beings, Using ani-
mals or animal models of such
conditions and developing or
testing drugs, or other procedures
to treat them also generally are
not eligible. NSF doe not nor -
mally support technical assist-
ance, pilot plant efforts, research
requiring security classification,
the development of prcxlucts for
commercial marketind.2or market
research fora particUlar product
or invention.

The National Science Board is
the policyrpaking body of the Na-
tional Science Foundation. Its 25
members, including the Director
of theroundation, are appointed.
by the President, with the con-
sent of the Sehate, The Board
approves new Foundation pro-
grams and grants or contracts /
requiting 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-
kers for current information and
other help. An organizkition chart
showing major program areas is
at the end of this guide,

In deciding which -proposals
to sappOrt, the Foundation relies
heavily on the advice and help of
advisory committees', outside re-
viewers, and other experts tea en-
sure that NSF reaches fair and

r.

NTRODUCTION

I

V



/
6

II

vi'

11

knoWledgeable ,judgments. These
scientists, engineqe, a nded u-
.catoris, conic from colleges ?nci
universities, nonprofit research
and educational 6iganilations.
industry, and other Government
agencies.

Most proposals come to 'NSF
from educationat institutions aid
other organizations rather than
from individuals. However, indi-
viduals may submit proposals
under special ciroomstancesp
check this guide and the appro-
priate program 'brochures or con-
tact the program of interest for
details.

The Foundation welcomes pro-
posals on behalf of alitqualified
scientists and engineers and
strongly encourages women,
members of minbrity groups, and

' the handicapped to compete fully
to alibf 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 does not wish to.substitute
Federal support for nbrmal Com-
mercial investment in research'
or to compromise the role of
educatirmal institutions, where
researc i makes,a special contd
bution t science and engineering
education. (For information of
interest!to small busdesses see
chapter' 7, "Othoi Activities.")

The Foundation encourages
collaboration between industry
at university researchers,. and
between industry and State and
local governments.

broader efforts through inCiustry
associations, groUpS of compa-
nies, or professional societies
may be supported. Contact the..
appropriate program for infor-
mation and guidanue before pre-
paring such a proposal. ,

Awards may be made in re-
sponse to both solicite4anci
solicited proposals. normally;
those that are ncit solicited re-
quire cost-sharing or joint funding ,4

. between NSF and the aWardee(s),
'AwarA for solicited prqposais .

may provide for pay*nt of all
costs. PropoSals in response
'to specific progiam announce-
ments are considerad solitited
only when the announcement so
indicates.. .

Experimental, developmental,
J or research projects -supported

,by NSF under awards to profit and
nonprofltiorganizatton will con-
tain provisions consistent With
Sections 202-204 of Title 35 of
the United States Copcie (corn-
.incinly called the Bayh-Doie Act),
the Presidential Memotandten of
2-8-83, "tioiiernment Patent Poi-
icy," and the Foundation's patent
regulation published as 45 Code
of Federal Regulations, Part 650
unless the Foundation deter-
mines that some other provision
would better serve the purposes
of the Act or the interests of the
United 4tates, and the general
public.

'he National Science Foutida-
Lion looks forward to ming and
integrating the resources of all
institutions in the support of sci-
ence and engineering and thqir
contributions to the 'society and
the Nation,.
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In order to provide for the fair
and equitable 'selection of th6
most meritorious research pro-
jects for support? the' National
Science Foundation has estab
lisped criteria for their review
and evaluation. These criteria -

are-at:ant to be applied to all
research proposals in a balanced
and JUdiCiOlIS manner, according
to the objectives and content of.
each proposal. Four criteria for
the selection of research 'projects
by the 'National Science ounda-
tkm are listed below, t !gether
Wiit the' element4hat consti-
tute each criterkm.

I. Competent peffor ance of
theTeNearch----Th s criter-

e
ion relates to the eapalaility
of the investigator(s), the
technical soundness of the
proposed approach, and the
adequacy of the institutional
re..ottkes available.

2, intrinsic merit of the re-a
searchThis criterion is
used to assess the likeli-
hood that the research will
laid: to new discoveries,or
ft mdamental advances with-
in its lield.of science or en-

, qiiicering, or have substan-
tial impact cm progress in
Mayield or in other scien-
tific, and engineering %ids.

5. .Utility or relevance of the
. researchThis criterion is

used to assess the'likell-

a

hood that the research can
contribute to the achieve-
ment of a goal,that is ex-
trinsic orin addition to that
of the research field itself,
.Amil 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
engineeringzThis criterion
relates to the potential of
the proposed research to
contribute to better under-
standing or improvement
of. the qua)ity, distribution,
or effectiveness of the Na-
tion's scientific and engl-
!leering research,.educa-
tion, and manpower base*

Criteria ( 1), (2), and (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 quatity of every
research 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 propos-
als,while Criterion (3), utility or
relevance, is stressed in evalu-
ating appli0 research propos-
als. Criterion (3) also relates to

44
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FOR THE
SELECTION
OF .RESEARCH
PROJECTS
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major goal-oriented activities that
the foundatiorecarriestout. such
as ttiose directed at improving
the knowledge base underlying
science and 'technology policy,

'furthering international coopera-
tion in science and engineering
4nd ackfressing, areas of national .

need.
Criterion (4), effect on the in-

, frastrikture of science and engi-
neering, permits,the evalaation of
research proposals in terms of
their potential for iMproving the
scientific and engineering enteft-
prise and its educational activi-
ties in ways other than those,
encompa4sed by tile first. three
criteria. Included under this cri-

viii

7'

41,

terion are 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 InVortant
but underdeveloped fields:: and
the use of interdIstiplinary.ap-
proaches to research in appro-
priate areas.

Any specific criteria that a ply/p
to individual programs, while
falling Within the general criteria
presented in this section, are
contained in relevant program
announcements or,sollcitations.

ti
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Support of research projects
in this area is' aimed at devel:
oping a fundamental understand- .
Mg of the physical laws that gov-'
en r theimiverse Research results
provide the knowledge basic to
the future technological develop-
ments upon which our economic
and social well-being depends.

1 Those results also forth much of
the intellectual underpinning for
the ,biological and behavioral
sciences and ongineering and
they provide many of the research
instruments and techniques
needed for progress in those
fields, ,

Projects are supported across
the whole spectrum from .basic
to applivl research, Support may
also be afforded for research
workshops, symposia, confer-
ences, the purchase of scientific
crit riprnet it for research purposes,'
and constriction of specialized
research facilities.

To give reasonable assurance
of long-term support for contin-
uing projects of high scientific
merit, funding may be provided
for periods of up to 60 months
In animal increments, contingent
upon the availability of the funds
an I satisfactory progress of the
re. earth. Most support is for
pc od of 24 to 36..mnths.

Retort! submitting a proposal
for research support, consult'the
brochure Orants for Sclentlfil

1,

0

V

and Engineering Research (NSF
83.57) for guidance in preparing
the application. The brochure,
shows a recommended format,
but standard application foilms
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 grottp 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 (rides 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 de made for
projects in a single discipline
and for those that cross or merge
disciplinary lines.

13

MATHEMATICAL
AND PHYSICAL
SCIENSES

45 'I,

I



GUIDC TOIROGNA143

V

I

r'

Mathematical
Sciences

2

Dead lines

Submit Proposals at any time.
Allow at least. six months for proc-
essing, Prdposals to be funded
in a particular fiscal year (ending
September 30) normally should
be received by NSF no later than
December of that fiscal year.

4Area(of Research

Classical Analysig,-Proper-
ties and behavior of solutions of j
ordinary and partial differential"
equations; approximations and
special functions; analysis of sev-
eral complex va s; singular
integrals, hardy stillei!s and BMO;
Kleinian groups and functions of
one complex variable; real anal-
ysis.

Modem AnalysisHistorical-
ly based on the study of dasses
of functidns endowed with special
abstract geometric and algebralq
properties, this research now in
cludes litiear and nonlinear func-
tional analysis; representation
theory and Lie groups; abstract
hanminic analysis; geometry of
Banadh spaces; operator theory
and operator algebras; ergodic
theory and dynamics; operator
differential equations; mathe-
matical physics; and measure
theory.

Geometric AnalysisFinite
planes; convex sets, and related
geometric topics; differential ge-
ometry and its relation to Lie
representation theory, to dyi

14

For More Information `1\

Contact the appropriate di.
vision director, National Sci-
ence Foundation, Washington,
D.C. 20550.

ical systemS theory, and to global
analysis and analysis on mani-
folds.

'Topology and Foundations
General topology, algebraic to-
pology, manifolds and cell com-
'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
transformations; algebraic struc-
tures such as groups, rings, alge-
bras and fields; combinatorics
and graph theory; linear:algebra:.
algebrak geometry; alairatt and
analytic number theory, including
quadratic forms; the development
of algebraic techniques to answer
questions raised in other micas
of mathematics and science.

i Applied MathematicsMod-
eling 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 rest arch; mathemat-



61?

zeal physics;' systems and, control
theory; applied analysis; fluid,
solid, and \cnntinuum mechanics;
and cotnputational mathematics
and nurneilcal analysis.

. Statistics and fProbability
Statistics' is the study of methods
to collect, organize, anckanalyze
data so dS to uncover funda-
mental mathematical relation-
ships among several variables.
Major subileids include experi-
mental design, parametric and
rrnparametrk; inference, robust-
ness, decision theory, sequential
analysis,,' multivariate anal sisd
and statistical computing.

Probability theory provides use-
ful mathematical models and is
the basis of statistical reason
in .,it 1,Voncerned with the study
of pherbmcna that are random

,or'modeled as randombecauSe
of incompiety understanding.
Major subfields include Markov
processes, probabiffty on fianach
spaces, limit theorems, interact-
irtg particle systems, applied prob-
ability modeling and stochastic
processes. '

Special ProjectsModes of
marprit different from the usual
research project, including, for
example, working research ses-
sions (conferences, symposia,

colloquia, special years, etc.),
research institutes, and the fol-
lowing three subprograms:

Regional Conferences. Operated
by the Conference BtArd of the
Mathematical Sciences, these
conferences feature a principal
speaker who gives 10 one-hots
talks on a subject during a week,
long session. Deadline: Novenl'
ber '15, 1984.
Scientific Computing Research
Equlpptent in the Mathematical
Scierfces. Moderate grants for
computinR.equipmentpenefit
groups cif researchers of out-

,

standing quality and high pro
ductivity whose work has been
seriously impeded by the lack of
computing facilities. Deadline:
December 1, 1984.,
Mathematical Sciences Post-
doctoral Research fellowships.
These ego to approximately 30
new fellows each year. Tenure
provides a research instructor-
ship option. The fellowships will
will be offered only to persons'
who ill are citizengor.vationals*

'The term "national of lilt United
States" designates a ektizen of the United
Slates or a native resident of a posses-
sion of they tplited States such as Ameri-
can Samoa. It clues not refer to a citizen
of another country who has applied for
U.S. citizenship.

15

/.
MATHEMATICAL APED PHYSICAL SCIENCES

of the United State-as of Janu-
ary 1: 1985; (2) will have earned
by the beginning of their fellow-
ship tenure a doctoral degree in
one of the Jrnathematical sci-
ences listed above or have haft
research training 'gird expert,
once' equivalent to that reprOt
sented by a Ph.D. degree In one

k of those fields; (3) will have held
the doctorate for no more than
five years as of January 1, 1985;
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 results for publica-
tion nor the writing of textbooks.

Anticipated deadline for sub-
mitting applications is Novem-
ber 15, 1984.

I`,

4.V

For More Information

Contact the F'rgram Director
for Special Projects, Mathemati-
cal Sciences Division, national
Science Foundation, Washington,
D,C. 20550. (202) 357-97,64.

3
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Computer Research
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r.

Theorstical Computer Scl-
enceTheories computation
and formal languag computa-
tkinal complexity; analysis of al-
gorithms; theoretical models fir
Computation; and itther theoret.
Ical problehrs concern& 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 programming Ian-
'guages and optimizing compilers;
functional and relational specill-
cation; program transforming.
systems; 'systems to verify and
prove the correctness of pro-
grams; study of the concurrracy
of opFrdtions; discovery of new
algorithms and improved meas.
tares of effectiveness of known
algorithms.

Software EngineeringThe
structure and design process of
computer software, especially
verification, testing portability,
reliability, and human interfac-
ingto numeric and nonnumeric
software systems. Areas of em-
phasis include program valida-
tion and testing, software tools,
and human factors in software
$tesign and use, The
also supports research in corn-
putationally °dente
analysis, the deSig
struction of high-qua

umerical
1 and con-

y Portable
software for scientific research,
and experimental implemet
tIon where that is an integrakt
part of the research, *c/

intelligent SystemsConti.
puterbsed systems that Ira e

t6

4

sonic of the charatteristics of
intelligence Relevant areas in-
elude knowledge engineering,
automated theorem-provIng me-
chanical infereneing, problem
solving, pattern analysis,,corn-
outer vision, natural language
a.M speech understanding, and
areas related to the automatic
analysis and handling of complex
tasks.

%

Computer Systems Design
lirinclpfes of computer systems
design relating to the structure
of computer system or the pro-
cess of systems design. Topics
include, but are not limited to,
computer system architecture,
distributed computer systems,
integrated hardware/software
systems, performahce measure -
,fluent and evaluation, fault-tol-
erant systems, logic design, com-
puter graphics, man-machine
interaction, and VLSI design
methodology. The scope of this
program includes experimental
imblementation where that is an
integral part of the research.

',Coordinated Experimental
ResearchSupport to establish
and enhance experimental re-
search facilities, aid technical and
professional support personnel,
and allow necessary maintenance
rrl the facilities. Support Is also
ipossible for large muftlinvesti-

i'gator projects in experimenN
computer research of a scale
not possible under regular pro-
grams. (rants are expected 'to ,.

have five-year durations, Note;
Deadline for proposals Is Sep,
tetnber la Any received after '.

that date will be rettoned.

Special' Projects A-General

I



and specialized projects Iodis-
ing for example, on societal is
sues in computer science, includ-
ing Alec automation, personal,
comuuthig, home delivery sys-
tems, computer crime and legal
asixtct;i of computing, and social

-iind economic impact; new direc-
tionS in computer science and
appikAions, including computer
networks and resource sharing,
database privacy and security,
and computer science education;

miptiVer-based nuxleling; hu-
map/coMputer interface; and
Ober topics of special interest
in computer research,

Computer Research Equip:.

Elementary Pattkle Physics
Slates c. hatter and their prop-
erties and interactions; data that
can be compared with theoreti-
cal models and ideas about the
nature of the submicroscopic
world. Support goes primarily to
university groups to conduct ex-
iwrimatal research at the major
accelerator centers at national
labwatories or at specialized
university-based or university.
(titillated laboratories.

intermediate Energy Nuclear
PhysicsDynamics of nuclear
and nucleon excitations and nu-
c fear reactions, studied with pd
maty and secondary beams from

cdcr.itors with energies greater
than about 100 MeV; rules of ex-
cited meson states in nuclei; basic
Interactions and fundamental
syminetries Investigated at the

j

mentSupport for the purchase
of special-Purpose equipment for
compriller research. Funds for
maintenance during the first year
of operatkrn may also be reque.sted.
The equips sent should be neces-
sary for *.e pursuit of specific
research projuts. It must be
needed by mar Ethan one project

',land 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 costsharing is required
(ininlimum enefourth of the costs
met), note: Deadline for proposals
Ls December 1. Proposalsrecelved
after that dalewill be returned.

ti

'Intel/ace between particle and
nuclear physics, The prdgram
suppnrts national facilities ,and
user groups,

uclear PhysicsStructure
and dynamics of nuclear matter
and reactions among nuclei stud
led with fight and heavy Ions from
a variety of accelerators and with
neutrons, Emphasis Is OH the
study of universal symmetries
and conservation laws relevant
to strong, electromagnetic, an
weak Interactions as well as the
bulk properties of nuclear matter,
Interdisciplinary efforts and appll
cations to other fields are also
Important contprients,

Atomic, Molecular, and Phis.
ma-PhysksPropertles and inter-
actions of particles at the atomic,
molecular, and more complex
aggregation levels in which the

17
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Chemistry

6

O

atomic characteristics dominate.
Specific interests include meas-
urement of precisely defined
states of atoms and the interac-
tion of these states with other
such atoms; formation and prop-
erties of highly perVirbed elec.
tronk configurations in light and
heavy atoms; study of the com-
plex states formed during close
collisions of heavy atoms; ultra-
precise measurementk of atomic
properties to verify bask theories
and find expressions of new physi-
callaws; genera, and collision,'
free plasmas.

Theoretical PhysicsQuan-,

Structural .ChemiStry and
ThermodynamicsEquilibrium
and time-dependent thermody-
namics and statistical Mechan-
ics; macroscopic properties of
matter; Intermolecular interac-
tions in condensed phases; prop-
ertlesof colloidal systems; high-
temperature chemistry; new meth-
ods for structure determination;
measurement and Interpretation
of the geometrical parameters of
chemical species by spectroscop-
ic and diffraction methods; relat-
ed instrument development.

Chemical PhysicsDevelop-
merit of a general chernkal theory
to aid in the design and interpre-
tatIon of experimental studies;
chernic:alltudies of single colli-
skins of atoms and molecules;
acquisition and Interpretation of
data on the interaction of radia-
tion with ,atones and molecules;

18

titative hypotheses to interpret
results of experimental physics
anti to suggest new directions
for research on the properties of
physical systems, from quarks
and nuclei to stars. Emphasis Is
on particle, nuclear, and atomic
theories.

' Gravilational PhysicsTheo-
ry of strong gravitational fields
and applications to astrophysics
and cosmology; fine details of
weak gravitational fields; gravita-
tional radiation; gravitational in-
teraction with quantum mecha-
nical systems.

study of energy transfer within and
between individual molecules; gas
phase kinetic studies to develop
general laws and theories in
chemistry.

Chemical DynamicsKine-
tics and mechanisms of chemical
reactions In Condensed media;
correlations and generalizations
relating molecular structure,
energetics, and reactivity; charac-
terization of transient intermedi-
ates and their roles in produdng
chemkal change; Influence of
chemical environments, catalysts,
and energy sources on rates and
products of chemical reactions;
innovative techniques and instru-
ments to study reactivity; funda-
mental rate data for use in alti4td
disciplines,

Chemical AnalysisNew
and improved methods 'for the
analysis ol all forms of matter in

'yt

ft
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an media; analytical 'Irocidures
that couple, novel chemistry with-
advanced instrumentation; com-
prehensive approacheS:to the
characterization of surfaces and
comp ex materials.

Sy thetic Inorganic and Or
gano talk Chemistry - =New
organ() netallic and inorganic
compot gels; fixation of small
,molecul .s; fuels and blornimetic
models; intnanic compounds in
themott erapy and plant and ani-
mal nutrition; environmental im-
pacts of heavy ions; synthesis of
inorganic substances and mate-
dais that have useful catalytic,
electrical, itild'thermal properties.

SynthetiC Organic anti tiat-

Soli '-State PhysicsExperi-
mental r search on metals, semi-
conduct rs, mid 'insulators in the
crystal! ne state, tbe'amorphous
state, rand intermediate states
of dis,Order, involvir\g studies of
phaSe transitions all electronic,
magnetic, gind lattice structures
and their excitations. Important
areas include studies Af Nysical
phenomena at surfaces, at inter-
faceS, and microsystems; pho-
ton, electron, positron, Ion, and
neutron scattering from solids;
transport properties; tesonance
stmlies; and notIpnear phonon=
end,

Solid-State Chernistrytx-
perimental )VSearch on design,
synthesis, and high-yield prepara-
tion cif new inaterials for emerging
scictK:C and technology; chemi-

(P.
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ural Products'ChemistryDesign
and synthesis of theoretically im-
portant Molecule4.to test theories
of structuk, bonding, and signifi-
cant properties; development of
highly efficient reagents and
methds for synthesis of impor,
taut organic molecules; synthesis
of molecules mimicking proper-
ties of living systems; liolation,..
characterization, modification,
and synthesis of natural products
and study of thokirigins. \

Chemical ,Instrumentatiow,-
Aid to universities and colleges
in acquiring major items of
tnultiuser inStrumentation es-
sential for better fundamental
research in chemistiy,

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

Low-Temperature Physics
, Experimental research on cons

d used Ater that requires low
an 1/or tra-low temperatures,

$ am the study of phase transitions
and critical phenomena; the oc-
curr !nee and nature of super-

uctiVity among ordered or
disordered alloys and com-
pounds; notieguilibrium sukr-
conducting properties of weak

t,,,1
\s,

019

Materials Research



I

csuror TO PKOfiltAMS

link and Josephson Jinn:lion de-
vk es; surs;illiiid 1)1'01)711es of tile,
1'10101)1'5 01 Itelit1111; i111(1 these
and related as,they
pertain to'systems (r1 reduced di-
mensionality and reduced
talline perlection.

Condensed Matter Theory
Theoretical research on con-
densed matter, involvirIg studies
01 phase transitkms and critical
phenomena,. kinetics of con:
(1(1 15(11 matter systems far from
equilibrium. elementary excita-
tions, linceir and nonlinear lattice
(1.01.11111(s, defects, stirlaces, elec-

. Ironic and magnetic states, trans-
port and optical properties, and
mac' oscopic quantum proper-
ties such as.superconcitactivity
.111(1 superfluidity.

MetallurgyTheoretical air(1
experimental iiirstigations to
determiire linitiamental stria:-
biro; puhperty relations mid pre-

. (fictive twhavior of crystalline and
amorphous metallic systems in

'I'vorions environments; corrosion,
erosion, abrasion, air(I,wear phe-
nomena; modification of surface
and near-surface structure by
ion implantation and 'relation-
ship to 1)1(1)cl-ties; nucleatit)ii and

ovtli; 1%inetich of liquid-solid
.19(1 si)11(1-solid &Ise translOrma-
I ions; solidilkafionprenomena;
computer studies 01 phase equi-
libria,grallt boundary, and Inter.
fao 1,11 phenomena; clustering,
()Merlin and secircliation effects;
hindamental ripe( Is ()I creep,
latique, and fracture phicesses;
nonlinear {inelastic behavior of.
metallic systems; deformation
hie( hatrisms..

Ceramics and Electronic Ma-

terialsResearch on fundamental
properties of ceramic materials
(e.g., glasses, refractory oxides,
carbides, borides,' and nitrides)
and electronic materials (semi-
conductors, intercalated graph-
Res, etc.), Research is supported
on (1) materials preparation,
processin4 and structural charac-
terization; (2) the effects of defect
structure and microstructure on
electrical, masnetic, and optical
properties; and (3) mechanical
properties, failure mechanisms,
and environmental properties
(including corrgsion)' of ceramic
materials.

PolymersResear h on the
fundamental behavic r of syn-
thetic: macromolecule, and the
complexitlys resulting oni their
laccie size; synthesis of new poly-
mers of high molecular weight
and prycisely defined structure;
characterization of the chemical
and physical structure of poly-

, niers; molecular arrangements
ill amorphous and crystalline
polymers, and in their mixtures;
macroniolecular chain dynamics
and relaxations; molecular char-
ateristics and their relation to
mechanical, vtical, transport,
surface, and solution properties;
theoretical treatment of macro-
molecular behavior.

Materials Research Labora-
tories-Major interdisciplinary
laboratoriesdeSigited to Couple
merit. Individual research funding
by undertaking programs of a
scope qr complexity not nor-
mally feasible under traditional
support.1.:SSelltlill activities in
chide the development ai ilop-
eration of central experit rental

20

1

for the joint use of fac-
ulty and students, major coop-
erative research programs in im-
portant materials problems or
problem areas, and seeding of
novel concepts and ideas im

materials research. '-

Instrumentation for Materials
ResearchSupport for nualtiuser,
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,

61.erials Research Groups
Support for "collat)orative, mul-
ti-investigator research within the
purview of the Division of Mate-
rials Research. Such research Is
expected to addr6s 'major pro-
blems in materials research which
quake the combined expertise
of several itivestors and requi-
site instrumentation. Support for
such research is expected to he
three to five times larger than that
provided in individual grants.

#A-A

National racilitiesKesearch
facilities and specialized instru-
mentation available on a national
scale to the research community
in general and the materials re-
search community in particular.
These facilities provide unique'
research capal)ilities that can be
located only at one or a very few. :*
laboratories in the Nation, Exam-
ples include facilities and resour-
ces for research using high
netic fields, ultraviolet and X-ray
synchrotron radiation, small-
angle neutron 'scattering, and
ultra-high resolution electron mic-
roscol)y,



4

-efor more inloration on the
National Facilities, contact them
as follows:

Cornell High-Lnergy Synchrip
troll Source

Wilsilitaboratory
coThe Iniversity
Ithaca, New York 1485
(607) 256.7163

Wisconsin Synchrotron Radii'-
lion

University of Wisconsin-
Madison

\3725 Schneider/ Drive
Stoughton, Wisconsin 53589
(608) 873-6651 I
National Center for Small-

Angle Seattering Research
Oak Ridge National Lalxmatory
1', 0. BO X
Oak Rjdge, Tennessee 37830
(6 1 5)/574 -5232

Francis Bitter National Magnet
Laboratory

.Massachusetts Institute of
Technology

I

1 76 Albany Street
Cambridge, Massachusetts

02139
(617) 253-5517

Regional Facility for High-
Resol Won 'Electron
Microscopy

Center for Solid:Srate
Sciences PSB255

Arizona. State University
Tempe, Arizona 85287
(602) 965-6459

Regional Facility for Surface.
Analysis,,

423 Shepherd Laboratoiles
° University of Minnesota

100 Uhion Street S.E.
. Minneapolis, Minnesota 55445
(612) 376-9333

Regional Facility for Surface
Science and Submicron
Analysis

Department of Physics
Montana State University
Bozeman, Montana 59717
(406) 994.3614

2.1
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These NSF .programs seek to
strengthen engineering research
and, as appropriate, to focus.
sr./16'0f that research on areas
relevant to natiprtal goals. This
is done by supporting projects

. across the entire range of eng17
veering disciplines and by iden-
tifying and supporting special.
areas where results are expected
to have timely and topical awn-.
cations. NSF's engineering pro-
grams seek to Improve the pos-
sibilities for converting research
concepts and results into prac-
tical use.

The specific objectives of.the
engineering activity are to:

Advance fundamental knov
edge of engineering princiPlei
that will be applied to the analy-
sis ancltdesign 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
rest:arch to underlie ItiOustrial
technology innovations,

Create an improved research
environment that will encourage
larger numbers cif engineers to

tion and aca-
well as putsue

f

seek graduate edt
demic careers, a_
research,

Stimulate the application cif
engineering knowledge to the
solution of significant problems
()I national interest.

4.

The Engineering Directorate
consists of five major areas:

Division of Electrical, Comput-
er, and Systems Engineering

Division of Chemical and, ProC-
ess Engineering..

Division of Civil and Emilion-
mental Engineering

Division of Mechanical Engi-
neering anr,', Applied Mech-,
anics

Office of Interdisciplinary Re-
'sea rch..

4

The most froqutnt recipients,:
.of support foi,reiearch.are.a.ca,,;,,
demicinstitutions*d nOripilk.
research' institutions,
awards are .occasional100,_.
profitmaking organliatio
dividuals, and State, lor..47.,'
Federal Government'ager

MosCawards restilt..frorn
licited research proposals, Which

should be prepared &cording to
the guidelines set fOrth;in O'r*S
for Scientific and Engineering ,
Research (osr 83-57).

. .

Deadane's

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 theyroj

23
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Electrical, Computer,
and Systems
Engineering

12

I

ti

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

For More Information
Contact the Special Assistant,'

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-
novation4 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; systernsengineering, includ-
ing large-scale systems alid corn-

: pater -aided manufacturing and
operations research; hardware,
software, and algorithms for. nu-
merical and symbolic processing:
bioengineering and science and
technology to aid the handicap -
ltd.

ppecIfic areas of' research include:

Automation, Instrumenta-
tion, and Sensing SystemsRe-
search concerned with developing
ti better understanding of the
machine decision and control
process. Subsystems involved
with'machine intelligence include
smart sensors, pattern analysis

4

Directorate for Engineering, Na-
tional Science Foundation, Room

Washington, D.C. 20550.
(2 ( 2) 357-9571. Or write directly
to the appropriate Engineering
division or office.

and processing, automated data
acquisitron and scene analysis,
as well as robotics and end-effect-
or Fontrol. Research leading to
novel and unique instrumentation
syStems is also supported.

Computer- Engineering
Novel computtr 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
language4.

Electrical and Optical 'Cony-
municationsSystems method-.
ology. and devices for optical
communications, large-scale
computer communications net-
works, digital signal processing,
information theory, and electronic
circuits, including computer-
aided desigp and very large scale
intbgrated (VLSI). implementation,

Qdantum Electronics, Waves,
and BeamsTopics in quantum
electronics, plasmas, electro-



magnetics and acoustic. This
research is typically related to
the generation, prcipagation, and
detection of electromagnetic and
acoustic-waves and the produc-
tion and manipulation of Charged

.tirarticles. /
Solid-State and Microstruc-

tures EngineeringSolid-state
electronics with emphasis on
novel devices and integrated elec-
tronics processing techniques.

/bevicts include silicon and corn-
ptoul semiconductor, supercon-

,/ ducting, optical, magnetic, and
surface acoustic wave. Ernithasis
on submicroti devicesand micro-
fabrication techniques.

Systems Theory and Opera-
!ions .Research New methods
of analysis, modeling, estimation,
ideritification, contr?if and opti-
mization that can be applied to
systems and processes; mathe-
matical techniques in operations

,

The Division of Chemical anc)
Process Engineering focuses on
the design, optimizatidn, and
operation of a wide, range of
processes in the chemIcal, petro-
!cum/petrochemical, lima bio-
chemical/pharmaceutical, min-
eral, and allied induitrie,s. The
division supports research that
lays the foundation for techno-
logical innovation in chemical
and process industries. These
efforts Include; the study and de-

velopment of fundamental prin-
ciples, design and control strate-
gies, mathematical models, and

.

research (both linear and non-
linear); and integer programming,
scheduling, queueing, location,
and routing.

Bioengineering and Research
for the Handicapped--Bioengi-
neering supports research on the
fundamental concepts and design
of sensors, transducers, and in-
strumentatiordrnaging systerns;.
modeling, simulation, and analy-
sis; and:the interaction of ultra-
sonic and electromagnetic energy
with living systems.

Research for the handicapped
supports studies that produce
knowledge with high potential for
aiding physically disabled per-
sons, inEluding synthetic speech
and recognition; innovative com-
munication and control.systems;
robotics technology for prosthetic
engineering; orientation and mo-
bility aids; and functional eleCtri-
cal stimulation,

experimental techniques that
cut across. a large number of
industries and processes.

Areas of support include catal- ,
ysis; combustion; plagima chemis-
try; bloqiethical, electrochemical,
macromolecular, and separation
processes; particulate character-
ization and interaction; thermo-
dynamic and transport properties;
and renewable and nonrenewable
materials processing, Specific
areas of research include:

Kinetics, Catalysis, and Re-
action EngineeringThe rates

25
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Civil and ,

EnvirQnmental
Engineering

14

4/

. and mechanisms of important,
classes of catalyzed and uncata-
iyzed chemical reactions as they,
relate to the development or
control of chemical processes
or to the design and operation
of chemical reictors, including
efectrQntiagtu land photochem-
ical processe.S.

*Chemical and Biochemical
Processes-43asic engineering
aspectS of blochernicaengineer-
ing, process control, process de-
sign,. Wymerprocessing.r. and
food prixeSS engineering. : ',

' S. Engineering Energetics
BaSiem nderstandi ng of energetic
procesSe,S, including plaSmas
(pfifSma coating, etching, and
synthesis of materials; arc tech-.

nologies); combustion of con-
ventional and composite fuels;

. nuclear engineering (neutron
transport, 'reactor dcfnamits, etc.);
energy conversion, ittclu 'ag-fli
neto-hydrotlynantics, tit Ionics,
and direct energy conversion.

s
Therni?dynaimics and Trans,

port Phenomeflar-,-Thermody-
namic properties and. theories,
transport ail d erosional proc-

.

The Division of Civil and Emir-
Ynmental EntItterinsi deals with
1) extending qui. understanding

of the basic behavior of natural
and mart-made'physical struc-
tures and systeins from both' he
elemental and t sacroscopic view -
points, and (2) st klying the effects
of huntan actIviti .s on the natural
environment. Ile ice, one.obJec-

. 26

esses, interfacial and surtace.
phenomena, mass transfer and '
.turbulent pure fluids,
'mixtures, and disper-sed phaSes;
Systems studied provide data, core
relatiOn, and theory useful In the
design

t
br chemical, polymer, and .

energy-related Voiesses. ,! *

Patietilate and Multiphase.
ProcesSskharacterization. of
ixirticic!s and particulate systeMs,
InterfaCial and colloidal thenotn-
et, and processing and modifi-
cation of dispersed solid, liquid,
and gas. particulate .ystents..

Separation' PrOcessftS.--
Improving pertormancc'andtiri-'
de rstanding of existing "iiritcesks,
and devising novel ones for
efficient, separation of Chemical
species.in process streams.

.

MineralS and Primary Materi..
alq ProcessingProducing and
handling minerals; 'metals, refrac-
tories, ceramics; and other inor-
ganic. raw materials,

Renewable Materials Engle
neeringEngineering problems
relevant to conversion and use of
biologically based raw materials,

tive of these programs is to in,
crease understanding of how
to design, construct, maintait
reconstrtict, and operate an
efficient, satisfactory, and eco-
nomical built environment or
infrastructure. A second
tive is to study the phenomena
involved In earthquake hazards
and, through research, point out



ways to mitigate these hazards.
Speak: areas of research include:

Geotechnical Engineering
rock, ,show, and Ice mechan-

, ics; engineering -geology and geo-
___physks; and Methods of analysis

and design 'related to construc-
tion, mining, drilling, and natural
hazard engineering.

Structural MechanicsAd-
vances in construction materials;
structural loadings, including nat-
ural effects such as wind; analy-
deal methods, use of computers,
laboratory and full-scale experi-
mental studies; reliability and
'optlin I zation methods; evaly.a-
tion of existing structural systems
and materials.

Hydraulics; HydrOlogy, and
Water Resources Engineering
Effiirts to (1) gain a better under-

.. s. tinkling of natural phenomena of
, engineering interest and (2) build
a scientific foundation for engi-
neering practices and procedures
in such areas as groundwater flow,
Cu Won and sediment transpbri
rainfall - runoff relationships, op;
timization of water resources
systems, and coastal and ocean
engineering,

Environmental and Water
Quality EngineeringFunda-

I he Division of Mechanical En;
-,\,gineet inn and Applied Mechanics

supports research driven by both
intrinsic interest in the phenol?).
end that arise in technological
applications and the need to

mental engineering principles
relating to quality aspects of
water supply, storm and sanitary
drainage, water and wastewater
treatment, and the diffusion, dis-
persion)land Interactions of en-
vironmental pollutants.

Construction Engineering
and Building ResearchResearch
to develop knowledge basic to
( 1) the construction of engineered
facilities and (2) the design, con-
struction, and efficient operation
of buildings,. A limited amount of
research dealing with fundamen-
tal topics In transportation engi-
neering Is supported.

.41 Earthquake Hazard Mitiga-
,tIonAn integral component of
the President's, National Earth-
quake Hazard Reduction Plan, this
program provides the primary
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,

solve probleMs in mechanical
engineering and mechanics. DM-
sion objectives include support
of basic research In the'gencral
areas of fluid mechanics, solid
mechanics, and heat transfer,

27
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Office of
I nterdiscipli ary
Research (0IR)

and aid to solve fundamental.
problems in designing mechani-
cal systems and devising the best
industrial production processes.

Solid MechanicsDeforma-
tion and failure of said 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 blomechanics,
multiphase flow and nonlinear
waves;

Meat TransferHeat transfer
in porous materials, physical
mechanisms of boiling and con-
'clensation of fluids; heat transfer
In two-phase flow; novel tech-
niques for heat transfer ml'itas-

01K has two main functions
that support the Directorate for
Engineering and the NSF as a
whole;

Engineering Research Cen-
tersThe Directorate for Engi-
neering will latilich this new pro-
grip) In fiscal year 1985. The
Engineering Kesearch Centers will
provide research opportunities to
deveirop fundamental knowledge
in cross-disciplinary technologi-
cal areas of major national and
industrial importance. The Cen-
ters are to involve team efforts;
emphasize the systems aspects

28
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urcment; fundimentals of dry
and wet cooling towers; schemes
for the use of waste Meat; heat
transfer enhancement for heat
exchangers,

Mechanical SyAsmsDy-
namlcal systems ancnontrol (in-
cluding robotics), design meth-
odology and interactive graphics,
machine dynamics (including
noise end vibration)ybology
(including modelinmaterials
and diagnostics),

Production 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.

of engineering; help educate stud-
ents in synthesizing, integrating,
and managing engine5fing sys-
terns; Incorporate industrial in-
volvement and support; and in-
clude a signIficaKeducatIonal
component involving both grad- a
uate and undergraduate students.
U.S. academic r Search Institu-
tions with engin tiring research
and education p ograms are n-
vited to.submit I ,oposals; co n-

. piete informatio ) is In the p o-
gram announcement risr 84.2 ,

The program wirl be managed
by the Office of interdisciplinary.
Kesearch iong with program n di-.



rectors representing the principal
disciplines involved.

Interdisciplinary Research
Stimulation and Coordination-
011i also coordinates committees
of NSF program directors to stim-
ulate support of research touch-
ing major technological or soci-
etal issues. The current contra
tees are Biotechnology' fiotxrtics
and Automated Manufacturing;
Research firr the ffandicapped;
and Soils ,lid Soil Science. Pro-
cyon) annotintements are avail-
able for the first three areas at
this writing. Partial funding.is
available through 01K for basic
and applied research potential-
ly relevant to the handicapped.
Proposals should be submittfa
to the disciplinary progranfL,
with potential use for the handi-
capped emphasized, and min-
formation copy sent to 01K.

01K will help process complex
interdisciplinary research pro-
posals that span the interests of
several NSF 'programs. Working

NS! provides kinds for re-
search equipment as part of reg-

reseat,cli grants, and it also
makes separate awards exclu-
sively for such equipment at in-
stitutions of hifitri.1 educatidh.
Ike of Olive of this type of grant
is to improve the quality or
broaden the scope of work to be
done at the propoSillfl

Important considerations in
these awitrcis are (We qual-

ity accts iixrdance of the, research

St

witrogram direct?rs, OIR will
.coo Mate the peer review of
proposals and gather Join" sup-
port If warranted.Applicants sub-
mit research proposals through
the normal process to an appro-
priate disciplinary program, with
an information copy to OIR. which

-rare! devotes hinds to the sup-C\
port o ese proposals.

01K su arts workshops and.
symposia' to Jenne research
needs in high-visibility, cross-dis-
ciplinary areas related to techno-
logical issues. or involving the
interaction of engineering and
scientific Skills, Stale-of-the-art re-
view papers are also funded: they

Amalyze such areas and identify re-
pearch opportunities and needs.
trvosals arc accepted at any
time.

For More Information

Researchers with specific in-
terests should contact 0IK staff,
Room 1121, (2021057-9707.

lor which the equipment is to be
used; the appropriateness of the
equipment and its expected con-
tribution to, the research; the
qildlifications and past recorchi&
the principal inve,stigator and
associated staff; prpvlsions for
essential stipflorting facilitims and
maintenance of the proposed
equipment; and the impact of the
equipment and research on the
Infrastructure of aCademic
'leering

29
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Eligibility 41

Equipment proposals are ac-
cepted from U.S. acadeMic insti-
tutions with engineering research
programs in areas normally sup-
ported by the Engineering Direc
torate, Awards will be made ac-
cording to guidelines in the NSF
booklet Grants for Scientific and
Engineering. Research (NSF 83-
57) and program announcement
84.51, Engineering Research
Equipment Grants.

Deadlines

The target date for receipt oft)

This program provides an op-
portunity for recedtlyjtippointed
assistant or associ professors
to initiate academic engineeringt
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
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-

30

11

proposals is December 15, Pro-
posais received after this date
will be reviewed, aithotigh they
may miss a' schedule0 panel
!fleeting,

1

For More informatioh

. A brochure, Engin 'Mug Re-
search Equipment O rants, is
available on request fr4iri the Staff'.
Associate, Directorat for Engi-
neering, Ho in 1115, NSF, Wash-
ington, D. . 20550. (202) 357-
9834.

II

stantial research s pport, Grants,
awarded on a con petitive basis,
are to be used or the initia-
tion of theoretical arid/or experi-
mental research roJectS in any
research area nor ially supported
by the Directora e for Engineer-
ing. The deadli foil receipt of
proposals Is De ember 3. A bro-
chure, Engineering Research Ini-
tiation Grants, Is available on re-
quest from the Staff Associate,
Directorate for r u;ineerirtcy Room
1115, NSF, Wash ngton, D.C. 20550.
(202) 357.983

f
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Individual research projects
supported by these programs
are designed to strengthen sci-
entlIk. 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 "basic" 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, tonfer-,
ences, the purchase of scientific
equipment for research purposes,
the operation of specialized re-
search facilities, and the improve-
ment of research collections.

To provide reasonable assur-
mice 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 Chants for Scientific
dud Engineering Research (Nsr

83.57) for guidance In preparing
the application. A recommended
format and some standard forms
are in the brochure.

rolinformation 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, social, and information
sciences are academic institu-
tions and nonprofit research
groups. in special circumstances,
grants also are awarded to other
types of institutions and to indivi-
duals. In these cases, preliminary
inquiry should be made to the
appropriate, program officer be-
fore a ,proposal is submitted.
Support may be provided for pro-
jects involving a single scientist
or a number of scientists. Awards
are made for projects confined
to a single disciplinary area arid
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 Jams-

rE 32
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ary, of that year. Target dates,
which vary by division, are pub-

. lished In the NSF,

For More Information

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

Cell BiologyThe biology Of
prokaryotic and eukaryotic cells
in vivo and in culture; structure
and function of the cytoskeleton,
Membranes, chromosomes, and
ca organelles; meiosis and
mitosis; growth control; bio-
genaS and processing of cell
structural elements; regulation
of cell shape, polarity, and motil-
ity; mechanisms of endocytosis,
secretion, at d other cell activities.

. Cellulir PhysiologyRecep-
tion of signals by cells, message
transduction within cells, and the
responses of cells to that infor-
mation. Includes studies on the
immune response, mechanisms
of hormone action, and regula-
tion of muscle contraction.

Developmental Biology
Mcchankms involved in the devel-
opment and growth of plants and
animals. Areas included are em-
bryogenesls, morphogenesis, re-
production, pattern formation,

33

.

Areas of Research

The major research areas of
NSF programs In the Biological,
Behavioral, and Social Scicnces -
are summarized below. Note:
Support Is not provided for din-
Ical research (diagnosis or treat-

- ment of disease, abnormality, or
malfunction in people or animals
or testing -of drugs or procedures
for their treatment).

gene expression, cell-cell Inter-
actions, differentiation, and regen-
eration. Emphasis is on the ex-
perimental analysis of developing
systems.

Eukatyotic Genetic Biology
Organlzat on, characterization,
function, recombination, regula-
tion of expression, repair of dam-
aged DNA, and transmission of
heritable Information (both nu-
clear and extra-nuclear) in eukar-
y tes. Genetic interactions be-
tween eukaryotic hosts and para-
sites.

Regulatoty BiologyChatac-
teristics and evolution of mech-
anisms, such as endocrine and
neuroendocrine systems, that
Initiate, integrate, and regulate
physiological functions in tissues,
orgabs, and organisms; Physio-
logical adaptation of animals to
environmental variables, includ-
ing conditions of stress.



c. A

Alternative BiolOgical Re-
sources Use of biological sys-
teins and blomasttversioh\as
alternative sources k Industrial
chemicals and materials. Major
areas supported: biological con
version of lignocellUlose; .under-
utilized resources, such as arid
land plants, as sources of indus-
trial chemicals; biological nitro-
gen, fixation and plant stress
(drought, salinizatlon, etc.).

BiochemistryStructure and
(Unction of proteins, carbohydrates,
and nucleic acids, and the iden-
tification of the molecular pqra-
meters that determine their func-
tions; the mechanism and regu-
lation of the biosynthesis olDNA,
KM, proteins, carbohydrates, and

enzyme structure and func-
Um the biogenesis, topography;
and assembly of membranes and
macromoiccular complexes; virus
structure, assembly, replication,
and expression.

Biophysics -- Structure, dy
mimics, and interactions of bio-
logically imptirtant macromole-
cular compounds; relationship of
structure to fufiction In these
conamtands; changes and 'altera-
tions in physical and chemical
properties of these compounds
that occur during the functional
state; supramolecniar transfer
and electron transfer in biological
macromolecules, system", and
assemblies.

Prokaryotic Genetic Biology
Organization, function, trans-
ntission, regulation, and recombi-
nation Of ftmetic information in
prokaryotic organisms, Including
viruses; repair of damaged MIA,
gene evolution, genetics of micro-

BIOLOGICAL BEHAVIORAL. AND SOCIAL SCIENCES

bial interactions with eukaryotic
organisms, and genetics'of mi-
crobial piasmids are included.

Metabolic BiologyMecha-
nisms of regulation and charac-
erization of biochemical path-

ways by which plant, microbial,
and 'animal sYStems assimilate
end transform_Mitabolite% pro-
vide energy' for vital processes,
and respond to environmental
changes. The program does not'
generally support research' in
biochemical pharmacology, me-
tabolistn of xenoblotics, or the
metabolic basis of disease.
Alological Instrumentation

The purchase of major, spec-
ialized instruments for use by
groups of investigators in both
cellular and molecular biological
research; development of bio-
INical Instruments that are not
now available commercially and
will increase the maim:), and sen-
sitivity of research observations.

Postdoctoral Research Fellow-
ships in Plant Biology

Supported by bb,th Cellular Bi-
sciences and Molecular Blosci-
ences, this initiative is designed
to' encourage a wide range of
biological and physical scientists
to pursue research careers in the
plant sciences, and to let recipi-
ents choose research environ-
ments that will be most beneficial
to their future scientific develop-
ment. Applicants should present
a research plan that contributes
to a bask understanding of plant
biology at the molecular, cellular,
or whole plant level, preferably
in a discipline or subfield other,
than that of their doctoral train-

34

Molecular
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Biotic Systems
and Resources

I

Behavioral and
Neural Sciences

ing for example, a microbial
geneticist studying the regulation
of enzymes in plants or a physical
chemist studying ion transport in

EcologyCommunity ecol-
ogy of landand inland waters; with..
emphasis on interactionS such
as ccrnpetition, herbivory, poll'.
nati4n, and predation in natural
and agricultural ecosystems, and
coevolution within interacting
groups; microbial ecology of soils
and sediments, especially in rt-
tion to decomposition, nutrie t
cycling, and productivity; influ-
ences on the distribution and
abundance of animal and plant
communities both now and in
the recent geological past.

Ecosystem StudiesField,
laboratory, and mathematical
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 BiologyThe
identities, relationships, and dis-
tributions of living species of

Developmental Neurosci-
enceFactors that influence the
formation, growth, aging of the

24 35

e'

plants. For more information,
contact the program by writing
NSF or calling (202) 357-9782.

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
morphology; chemosystematics.

Biological Research Re-
sourcesOperational and refur-
bishment support for biological
research resources including
living-organism stock centers,
biological field-research facill-
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 (including
behavioral ecology); theoretical
models for ecological genetics;
adaptive significance of genetic

Ohysiological aspects
of genetically determined enzyme
variability,

----_,---

nervous system; how neurons and
glia differentiate and regenerate;
how connections between new



roes are formed and maintained;
and the interactions of environ-
mental and genetic factors in
neural development.

Integrative Neural Systems
Pathways and. mechanisms that
process neural activity, generate
simple and complex patterned

-motor-outputsi-produce-plastic-
responses (such as those underly-
ing iparning and carry signals to
the muscle cells; and the mecha-
nisms of nerve-to-muscle trans-
mission, reflexive behaviors, and
the activities of the autonomic
nervous system.

Molecular and Cellular Neu-
robiologyBiochemical and bio-
physical properties of neurons
and glia which determine their
special functions; molecular
events related to the regulation of
transmitter and receptor synthe-
sis; generation and transmission
of electrical' impulses by the neu-
ron; metabolic events that re-
pond to changes in neuronal
activity; and approaches using
gent:splicing and monoclonal an-
tibodies in the study of neural
mechanisms,

If

BIOLOGICAL, SEHAVIONAL, AND SOCIAL SCIENCES
i a

Sensory Ph ogy and Per-
ceptionSensofy ,'mechanisrirs
and processes at the molecular,
cellular, physiological, and behav-
ioral levels involved in transduc-
tion, neural coditl, andinforma-
tion processing: eurobiological
and correlates
of sensory an perceptual phe-

_..nom_ena,_

PsychobiologyField and
laboratory udies of behavior
and its gen tic, environmental;
hormonal, 'neural, and motiva-
tional dete Minant.s, using,a wide
range of bservational, experi-
mental, theoretical, comparative,
and quantitative approaches;
animal earning and memory,

and stimulus con-
trol, p eferences and aversions,
foraging and ingestion; migration
and homing, communication, and
the 5,bcial and reproductive be-
haviOrs of animals,

Memory and COgnitive Proc-
e&4esComplex human cognitive
bphavior including memory, atten-
tion, concept formatiow deci-
$ionmaking, reading, thinking,

"and problem solving; the devel-
opment of cognitive processes
in infants and children,. ,

:11 ,3

Social and Developmental
PsychologyLaboratory and field
research in (l)'all areas of human
social behavior, including social
perception, attitude formation
and change, sans' social learning;
(2) all areas of human social de-
velopment In children and, adults,
including personality and
fional developmental processes.

Linguist., 5Syntactic, se-
mantic, phonological, and pho-
netic properties , of Individual
languages and of language in
general; psyckiologIcal. 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-
ogles. 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.

t.
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economics-Microanalysis 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 fiscal and -mone-
tary variables in, open economies,
particularly _as these_ pertain to-
problems of inflation and unem-
ployment; economic study of
renewable and nonrenewable
resources; nonmarket decision-
making; labor economics and
human relations; economic his
tory and development; Interna-
tional economics; techniques of
quantitative analysis.; empirical
validation and assesstnent of dif-
ferent types of economic models;
mathematIcal.economIcs.

Geography-Explanation and
impact of population shifts, migra-
tiondecisions, InduStrial location,
regional stagnation, and residen-
tial choice; effects of public policy.
environmental 'preference, and
perceived travel' costs on land:-
use decisions; geographic difit0-:
sion of innovations. .

Sociology-Processes by
which organizations adapt to and
produce change In thelt social
context; decisionmaking in orga-
nizations and small groups; social
confext :of human development
and behavior; social factors in
population. Change; social strati-
fication and the development of
careers and work roles; the role
of communication and Influence
networks in. Individual and com-
munity decisions; effects of social
organization ,on science and

37

kmovvieclge; variation in the social
attributes of cities and their ef-
fects on competition for reSourees
and population,

Measurement' Methods and
Data ImprovementSurvey oper-
ations research; methods and
models for the quantitative anal-
ysis of social data; improvements
in the scientificodequacyand

--accesslblilty-of-social statistical
data, including those generated
by government as well as the
_academic research community;
applications of cogitive science
and luformation science to so-
cial measurement.

History and Philosophy of Sci-
ence-The nature and processes
of development 'Icy science and
technology; the Interaction be-
tween science and technology
and their linviact 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 medicine is
not supported,

Political Science-Local, na-
tional, and international govern-
mental institutions; the effects
of structural factors on, political
participation and effectiveness;
national election studies; the
impact of economic and social
change on political processes;
factors influencing bureaucratic
decisionmaking and policy formu-
lation; processes of conflict and
political instability.

Law and Social Sciences:-
Procestes that enhance or di-

r.



minish compliance with and the
impact of law; causes and con-
sequences of variations and
changes in legal' processes and
institutions; personal, social, eco-
nomic and cultural factors affect:
ing the use of and 'responses to
law; the dynamits of disputing
and dispute resolution mecha-
nisms, processes, and strategies;
the determinants-of-decision--
making and rulemaking in legal
(Orions and contexts i conditions
and processes that influence the
development of law,and create
transformations between formal
legal rules and law in action.

Regulation and Policy Anal-
ysisTechnical, economic, and
social aspects of regulation, in-
chiding the costs, benefits, and
equity consequences of the U.S.
regulatory regime;* political and
managerial decislonmaking in
the rctulatory process; business

4nformation.ScienceTheo-
retical and empiriCal studies of
the, properties of information and,
the dynamics of information ag-
gregation and transfer, Ernphasis
is on investigations of informa-
tion-processing principles in pat-
tern recognition, learning, mem-
ory, problem solving and issues
relating to knowledge-based sys,
hems such as the use Of natural
languages, knowledge representa-
tion, complexity, uncertainty, and
inference. Support also gOes.to
reSeill-Ch on structural properties

4
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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 regimes; the Impact of regu-
lation on innovation; the impli-
cations of regulation for work or

.1

Decision and Management
ScienceFUndametal research
on decisionmaking, management,
and operational processes to
build a body of knowledge that
can be drawn upon to improve
practice. Research is character-
ized by 'modeling, empirical ob-
servation, generalizability, and
concern with social and behav-
ioral factors. Proposals are ac-
cepted frbrninvestigators in all
fields of science,

of information collections and on
methods of document and knowl-
edge retrieval,

information Technology
Theoretical and empirical re,
search advancing the design of
Information processing systems
that augment human inforniation-
processing activity. emphasis is
on the generation, integration,
transfer, retrieval, and display Of
diverse (text, numerical, pictorii,
aural) modes of information; in-
teractions' between human and

38

Information Science
and Technology
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machine Information systems;
and principles and methods of
modeling the performance of In-
formation systems.

Information ImpactTheo-
retical and empirical investiga-
tions of information and informa!
tion techpology as a factor in
'economic', organizational, and
societal processes; research on
the-role-of- informatkm and-Infor-
'nation technologies in the opera-
tion of economic mechanisms
characterizing markets and firms,
information and information
technology in the economy as
related to performance and pro-
ductivity, social anli behavioral
consequences of Information
technologies involving interactive
and knowledge-based systems,
and the structure of knformation
industries.

Research Initiation, for New
Investigators In Information
ScienceSupport to strengthen
scientific manpower in' the infor-

39

6

mation sciences through oppor-
tunities for recent dOctoral-level
graduates. The program is di-
rected toward full-time scientific
faculty who have held the degree
for four years or less and have
not previously received awards for
research in the information sci-
ences, Grants, awarded on a com-
petitive basis, are given to start
.projects' In areas supported by
the DMsion of Information Sci-
ence and Technology. The dead-
lines for receipt of proposals are
the first Wednesday in February
for awards beginning June 15,
and the first Wednesday in August
for awards beginning December
15. 'k

For More Information

Program announcements giv-
ing more information are avail-
able from the Division of Infor-
mation Science and Technology,
National Science Foundation,
Washington, D.C. 20550.





Research in the Astronothlcal,
Atmospheric, Eadit, and Ocean
Sciences is supported to increase
scientific knowledge of the natu:.
ral environment on earth and in
space and of the various effects
of human activity that interacts
with this environment. General ob-
jectives of this research are to:

r Increase understanding of
physical principles. governing
the universe and of the proper-
ties and behaVior of astronom-
ical objects, including the solar
system, Individual stars and stellar
groups, and exotic phenomena
such as quasars, active galactic
nuclei, and molecular masers.

Advance 'knowledge of the
earth's upper and lower atmos-
phere, including its general cit.-
ciliation and the physical bases
of climate, and the smaller-scale,
shortenterm phenomena that
describe weiither processes.

Provide fuitherlitsighis.hitO

1

'Me overall objective of the
Astropomical Sciences program
Is to increase our knowledge of
the universe. Research is aimed
at determining the composition,
structure, and evolution Of plan-
ets, stars, and galaxies, including

the physical and chemical char-
acteristics and processes that
produce such geologic features
as hydrocarbon and ore d
posits and events such as earth-
quakes, volcanic eruptions, and
landslides.

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.

roster, 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,

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

our sun and the Milky Way,
The National Science Founda-

tion supports the development
and operation of three National
Astronomy Centers wheie radio,
optical, infrared, and special, tele-
scopes are made available on a

41
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Astronomic,a1
Sciences
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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
Centers meet national needs for
'research in specific areas of sci-
ence requiring 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 latmoatories, 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
mailable to all qualified scientists
the facilities, equipment, skilled
personnel support, and other re-
sources the scientists need to
do independent research of their
own choosing.

ASTRONOMY PROJECT
SUPPORT

The Astronomy Project Sup-
port program provides a broad
base of support fir fundamental
research aimed at an understand
lag of the states of !natter and
physical processes in the solar
system, our Milky Way galaxy,
and the larger universe.

Deadlines

Submit proposals at ary time
(hiring the year; allow about sewn
tonine months for review and
pro( e.,sinci.

32

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
Ad 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 o(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 of relevance to std.
lar astronomy.

Galactic AstronomyTheo
retical and observational studies
of the distribution and kinematics
of stars in the immediate vicinity
of the sun (through determining
their distances and motions with
the highest attainable Fr ecision);
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 fro\in the nearest galaxies

42

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

Astronomical instrumenta-
tion and DevelopmentDevel-
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; deve6pment 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
munic.ationsielectronics systems,

NATIONAL ASTRONOMY
AND IONOSPHERE CENTER

NSF supports the National As-
tronomy and Ionosphere Center
(NAIC), a visitor-oriented National
Research Center devoted to scien-
tific investigations in radio and
radar astronomy and atmos-
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 southpf the city of
Arecibo, Puerto Rico,

NAIC provides telescope users
with a wide range of research
and observing instrumentation,
Including receivers, transmitters,



movable line feeds, and digital
data acquisitkmand processing
tquipment. The Center has a
permanent staff of scientists, engi-
neers, and technicians who are
available to help visiting inves-
tigators with their observingpro-
grall1S,

The principal research instru-
ment is a 305-meter, fixed spher-
ical radio/radar telescopethe
worlds largest single radio reflec-
tor, The frequency capabilities
range from 50 megahertz to 5
gigahertz, Transmitters include an
Sband (2,380-megahertz) radar
for planetary studies arid a 430 -
megahertz rady r system for
aeronomy studi . second ob-
serving site, lo 'ated 9.6 kilo-
metus from the main site, has
a 303 -meter steerable parabolic
antenna; R is paired with the main
antenna to provide an effective
intellerometric S-band radar
mapping system. This antenna
pair is also available for radio
astronomy interferometry at a
wavelength of 12 centimeters.

The S -Rand Planetary Radar
System is now available for high
spatial resolution studies of strat-
ospheric dynamiti, A high-power
ionospheric heating facility (tin
provides , unique capability to
investigate nonlinear plasma
phenomena in the ionosphere.
The data-processing capabilities
of the Observatory include a
Harris computer system and an
11114 processor,

The NAIL lacIlitles and instru-
mei station are available on a tom-
poitive, basis to qualified scien-

ASTRONOMICAL ATMOSPHERIC, rARTti, AND WEAN SCIENCES

Lists from all over the world,
Telescope time is assig led after
judgment of research proposals
on the basis of scientific merit,
tie capability of the instruments
to do the work, and the available
telescope time.

For More Information

Contact the Director, National
Astronomvand lonospliereten-
ter, Cornell University, Ithaca, New
York 14853.

NATIONAL OPTICAL
ASTRONOMY

OBSERVATORIES

NSF supports the Optical Astro-
nomy Observatories (NOAO) as
the Nation's center for research
in ground-based optical and in-
frared astronomy. Large optical
telescopes, observing equipment,
and research support services are
made available, to qualified sci-
entists,

The headquarters of NOAO are
in Tuscon, Arizona. NOAO in-
cludes Kitt Peak National Observ-
atory (KPNO), Cerro Tololo Inter-
American Observatory, aid the
National Solar Observatory. It is
supported under the terms of a
contract between NSF and the
Association of Universities for Re-
search in Astronomy, Inc. (AURA).
,A consortium of 17 major univer-
sities, AURA is responsible for
operating and managing NOAO.

The observing fadlities of KPNO
arc located on Kitt Peak, a 2,089 -
meter mountain 90 kilometers
southwest of Tucson,

This is the site of the second
largest reflector in the United

States, the 4-meter Mayall Tele-
scope. Among the other KPNO
telescopes atop Kitt Peak are a
2.1-meter general-purpose reflec-
tor with optimized infrared ob7
serving equipment; a 9
meter coude feed (associated with
the 2.1-meter); a 1.3-meter Casse-
grain reflector for infrate er-

vations .and photometric studies;
and two 91-centimeter auxiliary
telescopes available for solar,
planetary, and bright-object ob-
servations.

Solid-state army 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-type tel-
escope of Case Western Reserve
University.

Research carried out at NOAO
encompasses fields ranging from
solar physics to cosmology. The
Observatory's basic programs
involve the operation of nine tele-i.
scopes. Many of the instruments,
including the Mayall 4-meter tele-
scope, arc used for daytime in-
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hared observations In (addition
to a whit' variety of rilighttime
observations.

Cerro lololo Inter-American
Observatory (Cno) provides Oat.
Vied scloasts with the telescopes
and whited facilities required for
research inn ground-bask/xi optical
astronomy in the southern hem-

,
isphere.

CTIO has (Affects, laboratories,
and housing for/U.S.-hired staff,
in the coastal Xity of La Serelia,
Chile, about 4 )32 kilometers north
of Santiago on the Pan Amerium

Observing facilities ire
located on Cerro Tololo, a 2,194-

meter mountairt on the western
slopes of the Andes, about 64
kilometers Inland from La Serena.

CTIO operates seven tele-
scopes, including the 4-meter
near-twin to the Kitt Peak 4-meter
instrument. The others are the
1.5-meter, 91-centimeter, 61.cen-
timetcr (originally installed by the
Lowell Observatory for planctoiry
observirtiorrs); and 41-centin reter
reflectors; a 61/91-centimeter
Schmidt telescope on loan from
the I Iniversity of Michigan; and a
I meter reflector on loan front
Yale "(flimsily. These instruments
are egaipped with spectrographs,
cameras, and photometers sim-
ilar to the (noes at Kitt Peak.

The National Solar Observatory
(NSO) is devoted to optical re
search In the fields of solar phys-
ics, so)larterrestrial relatkarships,
and related areas. NSO makes
available to qualified scientists
11w world's largest collection of
modem optical solar telescopes
and auxiliary instrumentatkm de-
signed to observe the solar pho-
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tosphere, chromosr,fere, and
corona.

NS() has observing facilities
atop KittPeak,71zona, and.Sa--
(lament() Peak, New Mexico. The
Kitt Peak facilities consist of the
1.5-meter ,McMath 'Solar Tele-
scope, the world's largest solar,
research instrument, and a solar
Vilcult1.01 telescope/magneto-
graph, used for synoptic obser-
vations of the sun, Althougn the
McMath telescope complex was
designed primarily for solar ob-
servations, It Is also used reg-
ularly for nighttime studies of pla-
nets and stars.

The Sacramento Peak observ-
ing lacillties are located at an
elevation of 2,800 ,meters on a
crest If the Sacramento Moun-
tains in south-central New Mexico,
59 kilometers east 'of Alamo-
gordo.

The principal instruments are a
109-meter-high Solar Vacuum
Tower telescope with an echelle
spectrograph, 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
equipment.

An integral part of the NOAO
program is to apply advanced
technology to astronomical in-
strumentation, The Observatory's
activities include development
of two- dimensional optical and
infrared detectors, large diffrac.
tion gratings, auxiliary bistro-
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mentis for existing telescopes,
and engineering designs for tele-
scopes of the future.
_...,

AS a scientific visitor-oriented'
facility, NOAO receives many U.S.
ashimomers and' a smaller
number from abroad. The NOAO
rest ent staff of astronomers,
engineers, and various support
personnel Is. available to assist

(Isthe A! visitors in meeting their
sci htific goals,

I*

EIllblllty

(The NOAO facilities and instru-
tillAttation are available on a com-
petitive basis to all qualified U.S.
sCientists and, on occasion, for-
eign 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,
NpAo staff members and visiting
astronomers are treated equally
with regard to use of the facilities.

ror More informailon

Contact the Director, National
Optical Astronomy Observato-
ries, P.O. Box 26732, Tucson,
Arizona 85726.

NATIONAL RADIO
ASTRONOMY

OBSERVATORY

NSF supports the National
Radio Astronomy Observatory
(NKA0), which makes radio as-
tronotny facilities available to
qualified scientists, The NRAO
staff assists visiting scientists
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with the large radio antennas,
receivers, and other equipment
needed to detect, measure, and
identify radio waves, from:astro-
nomical objects.

Headquarters for NKAO are in
Charlottesville, Virginia. The three
of wrving sites are located In
Cal?en Bank, West Virginia; Kitt
Peak near Tucson, Arizona; and
80 kilometers west of Socorro,
New Mexico. NRAO Is supported
under the terms of a contract
between NSI and Associated Uni-
versities, Inc. (AUI), a consortium
of nine universities that is 'respon-
sible for NRAO operation and
management.

Two telescope systems are
operated at the National Radio
Quiet. Zone site In Green Bank.
The premier telescope at Green
Bank is the 43-meter instrument.
which per 'nits! the study of spec-
tral lines at centimeter wave-
lengths. The teleope. Is an in-
tegral part of tl e Very 'Long
Baseline Interferoi ieter netv.ork
this network is Imo ve,CI In studies

A
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of quasars and the high-resolu-
tion mapping of galactic objects
over transcontinental and inter-
continental distances. The large-
aperture, 91-meter telescope is
instrumeited for survey studies of
both continuum and spectral-line
radiation from galaxiFs where Its
great sensitivity Is an advantage.

A 12-meter millimeter-wave-
length telescope is located on Kitt
Peak to take advantage bf the high
altitude and dry climate necessary
for short radio wavelengths. This
telescope Is 'capable of both con-

' tinuum and spectral-line studies
at wavelengths from 1 centimeter
to as short as 1 millimeter.

The Very Large Array (WA) 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 1.3.2,
6, and 20 centimeters can be
made.
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The four-element interferom-
eter at Green Bank is operated
full time for the U.S. Naval 0o-
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 tirne Is assigned
after Judgment of research pro-
posals on the basis of scientific
merit, the capability of the ins4u-
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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Atmospheric,
Sciences

36

. The Atmospheric Sciences pro-.
gram supports research to add
new understanding of the behav-.
)or cirthe earths atmosphere
and its interactions with the sun.
Included are:

Studies of the physics:chem-
istry, and dynamics of the earth's
upper and lower atmosphere,

Research on climate proc-
esses' and variations.

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

NSF also provides support to
operate the National Center for
Atmospheric Res h (NCAR)
and the Upper Atm pheric radii-
ties (UAF). NCAR does research
hi atmospheric and related sci-
ences and cooperates with uni-
versitie's and other organizations
to coordinate large-scale atmosi
pheric research projects. In addl.
Um the Center operates major
aircraft, computer, arid other facili-
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).
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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 ohjectives are:

To develop the scientific
basis for understanding (a) the
dynamic and physical behavior
of climate and weather on all
scales andb) the natural global
cycles of gases and particulates
in the earth's atmosphere.

To improve understanding
of the composition, energetics,
and particularly the dynamics of
the coupled upper atmospheric
system.

To improve our knowledge
of the sun as It relates to the
earth's upper atmosphere and
space environment.

Eligibility

Proposals may be submitted
by academic institutions, non-
academic and nonprofit research
organizations, profitmaking and
private research organizations,
and individuals. Occasionally, Nsr
sponsors efforts by other Govern-
ment agencies, particularly for
field programs,

Target pates

Submit proposals at any time
during the year for all programs
except Climate Dynamics. Allow
about six to nine months for
review and processing. For the
Climate Dynamics Program, target
dates for proposal submission



are May 1, August 1, and De-
cember 1, to allow starting dates
of November 1, FebruaDt 1, and
June 1, respectively.

For Fiore Information

Contact the bivision of Atmos-
pheric Sciences, National Sci-
ence,Foundation, Washington,
D.C. 20550.

Areas of Research

AeronomyUpper and mid-,
-die atmosphere phenomena of
ionization, recombination, chem-
ical reaction, photoemission, and
transport; the transport of ener-
gy, momentum, and mass In the
mesosphere- II remtosphere iono-
sphere system .(includes the proc-
esses Involved and the coupling
df this Obal system to the strat-
osphere below and magneto-
sphere above); the plasma phys-
ics of phenomena manifested
in the upper atmosphere-iono-
sphere system, including mag-
netospheric coupling efforts.

Atmospheric Chemistry The
concentration and distribution of
gases and aerosols in the atmos-
phere; chemical, reactions among
atmospheric specks; Interactions
of atmospheric species with solar
radiation; sources and sinks of
important trace gases; precipitaf
trot) chemistry; 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
methrxts for measuring the con-
centrations of trace species and
their flow through the atmos-
phere.

fI

ti

ASTRONOMICAL. ATMOSPIICIUC, EARTH, AND OCEAN SCIENCtS

Climate DynamicsCauses
of climate variability and the
physical processes that govern_
climate; methods to predict cli-
mate variations and assess their
impact on human activities; as-
sembly and analysis of both pale-
oclimatic and modern climatic
data; development and use of cli-
mate models to diagnOse and
simulate climate stages and
variations.

Experimental 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 (CARP) Supports re-
search on the transient behavior
of large-scale atmospheric phe-
nomena that could lead to more
accuracy in weather forecasts and
research on the statistical proper-
ties of the atmosphere's general
circulation that could lead to
better understanding of the phys-
sical basis of climate. GARP is in
its final research phase and activ-
ities will continue to diminish
throughout the 1980's,

Meteorology tiow severe
storms begin, organize, and last;
the relationship of the eleCtrical
budget to the characteristics of
cloud and precipitation particles;
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how tornadoes begin; the effects
of haze layers and clouds on the
radiation balance of the earth and
atmosphere; the rok of ice in the
formation of natural clouds and
precipitation and how Ice crystals
and nudel 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 technique's and instru-
mentation are also supported.

Solar-TerrestrialUpper 'at-
mophere (Including tyle 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, lonosphere,land magne-
tosphere; effect of variation In
the sun's radiation on weather
and climate.

CENTERS AND FACILITIES

Nsr plans the support for, and
oversees the science programs
and use of, the following facilities:

NATIONAL CENTERIFOR
ATMOSPHERIC RESEARCH

NSF supports the National Cen-
ter for Atmospheric Research'

. (NCAR), located in Boulder, Colo-
rado. NCAR Is operated by the
University Corporation for Atmos-
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pheric Research (UCAR), a non-
profit consortiunrof North,
American universities witligrachi-
ate programs in atmospheric sci-
ences, under a contract between
the Foundation and UCAR. The
MAK staff numbers about 600
scientists and: support personnel.

NCAK facilities serve the entire
atmospheric sciences research
Community and part of the ocean
sciences community. The facilities
avalliple to. university, MAR, and
other scientists include a com-
puting center equipped with large
rIldlilframes, instrumented re-
search aircraft, and ground-based
Doppler radars. NCAK develops
new or' improved instruments for
measuring atmospheric and oce-
anic parameters; these include
advanced weather radars, remote
automatic weather observing sta-
tions reporting regularly to a cen-
tral data collection point, upper
air observing systems, and buoys
for ocean observations.

MAK scientists do research in
the atmospheric and ocean sci-
ences and in Solar astronomy,
and they collaborate in large re-
search programs involving many
institutions. Research programs
are selected for their scientific
merit, potential for progress, ap-
propriateness for a national cen-
ter, responsiveness to and fit with
university activities, and relevance
to society's needs.

NCAK research programs are
in the following areas: the dy-
namic and physical processes
that govern the behavior and cli-
matology of the atmosphere and
oceans; global and regional at-
mospheric chemical topics, in-
cluding geochemical and blow-
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chemical cycles; the variable na-
ture of the sun and the physics
of the corona; the physics of
clouds, convection, thunder-
storms, and precipitation forma-
tion; and impact assessnient
analysis to investigate the initior-
tant links, between atmospheric
and societal activities. In addition,
NCAK provides fellowships for
visiting scientists to conduct re-
search and interact with NCAR
scientists.

Eligibility
Facility and visiting scientist

support is provided on a competi-
tive basis to qualified scientists
according to scientific merit, avail-
able facility time, and level of
resources. A

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

1. Supporting eratitnr
and scientific research of
the longitudinal chain of
incoherent-scatter radars.

2. Ensuring that these radars
are maintained as e-of-
the-art research tools a li-
able L interested an
gualifleo scientists.

The tJAF consists of the fol-
lowing:

Sondrestrom Radar Facility at
Sondre StromOord, 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 o'f the auroral oval.

Millstone Hill, near Boston,
Massachusetts, is operated by
M IT'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
from almost directly above the
radar at Sondre Stramfjorcr to
almost directly above the next
radar in the chain at Arecibo,
Puerto Ricocan be made there.

Arecibo Observatory at Are-
clbo,'Puerto Rico is operated
under contract to the Nsr by the
National Astronomy and lona-
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 was propagating

the _auroral region, and the
penetratiOn of magnetospheric
electric fields.

Jicamarca Radio Observa-
tory, at the magnetic equator
in Jicamarca, .Pecu, Is operated
under an NSF grant to Cornell
University and subcontract to
the Instituto Geofi Aico de Peru,
At this low latitude evidence. has
-been found for the penetration
of magnetic fields.

In addition, uAr supports the
tligh-Frequency (HF) heating facll
Ity site at Arecibo Observatory.
This facility uses the Ionosphere
as a gigantic plasma physics lab-
oratory, artifically injecting energy
into the ionospheric medium to
study plasma wave processes.

To increase the effectiveness
of the radar chain and enhance
its scientific usefulness to the
community, a database sup-
i!orted by uAr has been est.t..)-
lishethrt NCAK. The database has
already begun receiving data from
the radars In-the chain -and will
make available the pertinent data,

k.

The Earth Sciences program
alms to increase understanding
of the earth's evolution from its
beginning to the present and of
its r.heiniral and physical prop-
erties and processes. Results of
this research show the chemical
and physical relationships that
produce landforms, mineral re-

ASTRONOMICAL ATMOSMERIC, EARTH, MID OCEAN SCIENCES

In the form of geophyslcally
meaningful parameters, to all .

Interested members of the scien-
tific community,

Eligibility 4
UAF- supported facilities are

available on a competitive basis
to all qualified scientists. Use is
bapred on scientific merit of the
pr posed research, capabilities
of the radars to carry out the pro-
posed observations, and avalia-
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, killstone 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,

sources, and the environmental
changes that affect human sur-
vival on this planet.

EARTH SCIENCES
PROJECT SUPPORT

The program's objective is to
achieve a greater .understanding
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about the physical structure and
chemical composition of the
earth and the geological pro-
cifisesthat haVeled to its evolu-
tion. The focus Is primarily on the
constitution of the earth's litho--
sphere, which includes 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.

Proposals may be submitted
by academic institutions, non-
academic and nonprofit research
organizations, profltmaking and
private research organizations,
and inclMdua s.

Deadlines: Proposals will be ac-
cepted at anytime.

for More Information

Contact the Division of Earth
Sciences, National Science Foun-
dation, Washington, D.C. 20550.

Areas of Research ,

Stratigraphy and Paleontol-
ogytiedimentary rocks and
fossils are used as a framework
to interpret past conditionS and
processes active on the earth's
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trface. Includes sedimentology,
stratigraphy, paleokininology,

mic paleontology, paleoec.ology,
and rtebrate and Invertebrate
paleon °logy,

Su cial ProcessesPhysi-
cal and ch nical processes active
at or near he earth's surface.
Research Inc des geomorphol-
ogy and quate nary geology, low-
temperature ge' hemistry, sur-
face waters and roundwaters,
glaciology, soil gen is and classi-
fication, fossil fuelme eration, and
study of geologic ha ,ards,

Crustal Structure and Tec-
tonicsInvestigation of rock de-
formation and deformation mech-
anisms by field, laboratory, and
theoretical techniques. Investiga-
tion Includes reconstruction of
past crustal plate configurations,
and use of techniques from struc-
tural geology, mapping, seismol-
ogy, geochronology, and paieo-
magnetic dating,

SeismologyNature and oc-
currence of earthquakes, the pro-
pagation of seismic waves within
the earth, and the use of seismol-
ogical data and technique to de-
termine the internal structure and
constitution of the earth.

Experii;u:ntal and Theoret-
ical GeophysicsPhysical prop-
erties of the solid earth. Includes
studies in geodesy, electromag-
netism, paleomagnetism, convec-
tion, heat flow, and gravity, as
well as theoretical and labora-
tory modeling of geophysical
processes.

Petrogenesis and Mineral
ResourcesIntegration of lab-
oratory, field, and experimental
data to infer conditions and proc-
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esses that formed crustal rocks,
minerals, and ores. Studies it\-
voive Igneous and metamorphic
petrology, rock-water interactions,
economic geology, and studies
of active and fossil magma-hydre,
thermal sytems.

Volcanology and Mantle
GeochemistryResearch on all
aspects of volcanology atrl vol-
canic rocks, the geochemistry and
petrology of mantle samples and
meteorites, and extraterrestrial
materials. Use is made of geo-
chemical and Isotopic tech-
niques, modeling, and theoretical
studies to understand the orgin
and chemical evolution of the
earthespecially its mantleand
the planets.

Experimental and Theo-
retical GeochemistryLaboratory
and theoretical studies aimed at a
quantitative understanding of the
chemical behavior of natural ma-
terials under conditions of tem-
perature and pressure found with-
in the earth. Includes crystallo-
graphy, mineral chemistry, geo-
chemical kinetics, silicate melts
and glasses, thermochemistry, hy-
drothermal*fluld chemistry, exper-
imental petrology, high-pressure
studies, and related theoretical
work.

Instrumentation and Facil-
itiesIncludes acquisition of ma-
jor research equipment, renova
tion and upgrading of existing
equipment, and the development
of new instrumentation tnat will
extend current research capabili-
ties. Proposals may request sup-
port for regional facilities to pro-
vide access to large equipment
Items by a broad segment of re-
searchers.



Continental Lithosphere
Supports multidiscipline, con -
sortia -type research that focuses
on abetter understanding of the
structure, composition, and evolu-

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-
tists, and some large coordinated
projects.epcean Sciences also
backs efforts to develop, acquire,
and operate the instrumentation
and facilities needed to carry out
these research programs.

OCEAN SCIENCES
IRESEARCK 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. Orants 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 target dates

ASTRONOMICAL, ATMOSPHERIC, EARTR, AND.00EAN SCIENCES

Lion of the continental lithe,-
sphere. Topics proposed must
have the endorsement of a major
Segment of the earth science
community.

for submitting proposals and the
earliest starting dates ,associated
with proposal review panels;

Proposal
Target

7.'" Date

Start
Date

(earliest)

June 1 Nov. 1
Oct. 1 Jan. 'I
Feb. 1. July 1

Proposals that require the use
of ships (see "Oceanographic
Facilities Support" below) should
be submitted by the Februvry 1
(preferred) or the June 1 target
dates, 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.

Areas of Research

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
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mixing on continental shelves;
mixing processe.sand 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-
,a1 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 processes
and marine organisms; air-sea
exchanges of manmade and nat-
urally mobilized chemicals; chem-
ical properties of the ocean sur-
face; kinetic-and thermodynamic
processes in the marine envir-
onment.

Submarine Geology and Geo-
physicsStructure of continental
margins, oceanic rise systems,
and deep sea sedimentary basins;
evolution of ocean basins; proc-
csses controlling exchanges
of -heat and chemical elements
between seawater and oceanic:
rocks; tectonic and volcanic
activity at mid-ocean ridges;
chemical and mineralogic varia-
tions in marine sediments; dep-
osition, erosion, and distribution
of marine sediments; geologic
and oceanographic processes

sedimentary systems;
past oceanic circulation patterns
and climates; evolution TA mi-

%

crolossil 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 histoo, of pelagic,
coastal, and deep semarine-or-
ganisms, and theleit teractions
w th their environm nts;.struc-
t tres of pelagic an 'detritus-

sed food chains; ph oplankton
pr uctiv)ty; interact' ris between.
deep S-ea biological processes
and the ocean ecos stem; spe-
cialization of deep organisms;
ecology of the Grea Lakes and
factors regulating. pt 3(toplankton
productivity there:- .;,-t --

OCEAPIOG HIC
FACILITIES SUPPORT

(OFS)

The National Scie ce Founda-
tion supportsconst uction, con-
version, acquisitiorj and opera-
tion of shared-use n ajor oceano-
graphic facilities. 11 e University-

, National Oceanogr phic Labora-
tory System (UNO ) schedules
the use of these fa ilities as well
as expeditionary irograms.

This program upports large
and expensive cilities that
will aid NSF-funded research
and training of oceanographers.
Examples of 'these facilities are
ships, submersibles, large ship-
bdard equipment, and complex
Thstruments 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.
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The Foundation encourages
local contributions from non-
Federal funds; however, there Is
no fixed requirement for institu-
tional contributions.

Eligibility

OFS support for major ocean-
ographic facilities is concen-
trated at a few institutions that
are suitably located and have the
capability to operate major facifi-
ties. These institutions have sub-
stantial ongoing programs of pri-
mary research in-oceanography;
they also support the programs
of other institutions..

Before submitting a proposal
for support under this program,
institutions should seek advice
from the Oceanographic Facili-
ties Support Section. Specific
instructions on how to submit
pi.oposals for ship oper'atIons,
technicians, shipboard equip-
ment and oceanographic instru-
mentation are available.

Deadlines and Target Dates

Proposals for ship operations
and technicians are dde July 1
each year. Proposals for ship-
board eguiRment and oceano-
graphic instrumentation are due
September 1 each year. Target
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 Facill-



ties Support Section, national
Science Foundation, Washington,
D.C. 20550.

OCEAN DRILLING

Ocean drilling activities are a
unique, international effort to'ex-
plore the earth's crust beneath
the oceans. This interdisciplinary
science effort seeks to reveal the
composition, structure, and his-
tory of the submerged portion of
the earth's surface. Ocean drill-
ing involves collecting geologic
samples from the floor of the
deep ocean basins through rotary
coring and hydraulic piston coring
in the sediments and underlying
crystalline rocks. Samples of
these cores are made available
to qualified scientists through-,
mit the world for Individual re-
search projects.

DEEP SEA DRILLING
PROJECT (DSDP)

After Al 5 years of pioneering
service, field operations of the
DSDP cotcluded in November

-1983 with demobilization of the
drilling vessel Olomar Chal-
lenger. Based at the Scripps In-
stitution of Oceanography, Uni-
versity of California at San Diego,
the DSDP drilled at 624 ocean
sites throughout the world and
has contributed to major ad-

vances in our understanding of
global tectonics, the composition

ASTRONOMICAL, ATMOSPHERIC. EARTH, AND OCEAN SCIENCES

of ocean crust, evolution of ocean
basins and margins, and t4e.his-
tory of global paleoenvIronments.

Core descriptions and result-
ing Interpretations.are published
in a series of volumes called the
initial Reports of the Deep
Sea Drilling Project (on -vol-

ume for each cruise). The reports
are placed with all major libraries
and available for purchase from
the Superintendent of Docu-
ments, U.S. Government Printing
Office, Washington, D.C. 20402,

drilling- related research per-
formed by U.S. scientists is pro-
vided by NSF. This support fo-
cuses on investigations of po-
tential drilling regions, including
studies that combine aspects of
continental and marine geosci-
ence; downhoie eophysical ex-
periments and deve pment of re-
lated instrumentation; nd work-
shops and other activities focus-
ing on protilent deflnition vrior
to drilling operations. To be IV

sidered for support, propose .
projects must be clearly relevant
to the' drilling plans of the inter-
national community.

OCEAN DRILLING
PROGRAM (ODP)

The new ODP, like its pre-
decessor the'DSDP, is an inter-
national program dedicated to
the exploration of the ocean
crust and the sediments of the
ocean basins and margins. Sci-
entific planning on the ,Interna-
tional level has been progress
for several years and a new drill-
ing vessel, the SEDCOMP 471,
has been selected for the drill-

,
ing effort through the next decade.*
Field operations with the new
vessel will be managed by Texas
A&M University and are scheduled
to begin in Fiscal Year 1985. The
general 'contractor for the overall
management and operation of
the ODP is,,Joint Oceanographic
Institutions, Inc, a consortium
of major U.S. oceanographic in.
stitutions,

Support for participation and
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Deadlines

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

For More Information

Contact the Ocean Drilling Pro-
gram, Division of Ocean Sciences,
National Science Foundation,
Washington, D.C. 20550.

Proposals for drilling specific
sites should be submitted to
JOID6S Planking Committee
Chairman, c/o Joint Oceanogra-
phic Institutions, Inc, 2100 Penn-
sylvla Avenue, N.K. Suite 316,
WaShington, D.C. 20037.

Send requests for samples of
core material to the Curator,
Ocean Drilling Program, Texas
A&M University, CollegeStation,
Texas 77843.,

,

c
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PQIar-Programs" 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
KesearCh Program. Is to main-
tain the Antarctic 'Treaty to en-
sure that the continent will be
used fcir 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. iResearch is supported
in the disciplinei of biology and
polar-related medicine, upper
atmosphere physics, geology,
glaciology, meteorology, and
oceanography.

Specific objectives (*the pro-
gram are to understand the func-
tion, 'evolution, and adaptations of
land and sea species and ecosys-.
tems: the geology and geologic
history of the continent and its
surrounding ocean basins; the
structure andAlynamics of the
-magnetosphere and the Iono-
sphere, which are uniquely meas-
urable at the high geomagnetic
latitudes of Antarctica; Antarctka's
role in past and present global
climate Through study of surface
ands/upper'air processes, the
structure, dynamics, and chem-
istry (Attie ice sheet, and oceanic
circulation; and the physical and
chemical oceanography of ant-
arctic seas.

Research inay be performed
at three U.S. research stations%
Palmer (WS. 64°W.), Amundsen-'
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Scott South Pole (90°S.), and
McMurdo (78 °S. 167°F.,). each
station: has laboratories or spe-
cialized equipment and ade;
citirp'te for comfortable reskience.
Work may also be done aboard
the Ice - strengthened research
ship Polar Duke, Coast Guard
icebreakers, a research ship of
the U.S. academic fleet, and a
research- configured LC-130 air;
plane: During the 'austral sum-
mer, research may be done at
camps at almost any continental
location. Occasionally, such work
may be carried out at stations of
other Antarctic Treaty nations.

Froni early October to lake Feb-.
ruary, there is frequent air service
between the United States and
all stations except Palmer, which
is serviced by Polar Duke and
other ships between December
and April. Also, flights generally
are made to McMurdo In late
August, For the rest of the year
the stations operate in isolation.

A brochure (NSF 82.34) further
describes the program; sets forth
research opportunales And
objectives; describes facilities,
logistics, and other,supOort avail-
able to investigators; and explains
how to prepare proposals, An
investigator must get 'a copy of
this brochure and a proposal
preparation kit front the DiVision
of Polar Programs belot;e writing
a proposal.

Eligibility

U.S. academic institutions and
academically related nonprofit
organizations may submit pro'
.posals for grants or contracts for
research project support. Indus-
try and other local, State, and



Federal agencies also are eligi-
ble tier support.

Target Dates

Requests for support of re-
search should be received by
June 1 of the year precedlhg the
prop :d commencement of field
work-tor example, proposals for
the 1986:1987 austral summer
and the 1987 austral winter
should be received by June 1,
1985. Scientists must specify their
logistics needs In their proposals.
They also must use a proposal
preparation kit containing a copy
of the brochure mentionOsd above
plus other essential forms and
instructions.

for More Infoimation

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 Scientific and engineering
Hesearch (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
I95 and the present is cited in
the ultivolume Antarctic Bibil-
ngraphy, available from the U.S.
trovernment Printing Office, Wash-
ington, D.C. 20402. Literature
published before 1951 Is listed
in Antarcile bibliography (1968,
(ireenvAxxl Press, Westport, Con-
necticut 06880). 'the monthly
Current Antarctic Literature Is
available through. the Division of
Polar Programs,

Knowledge of Antarctica is
c
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summarized in the Antarctic Map
folio Series (Smithsonian Ocean-
ographic Sorting Center, Wash-
ington, D.C. 7,0560). Maps of the
continent are available from the
U.S. Geological Survey, 1200 S.
cads Street, Arlington, Virginia
22202,

Ice cores, ocean-bottom sedi-
mentpry 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 RESEAOCH

Within the Arctic Research Pro-
gram, the Foundatiel'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 Reseaith 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 detennine which .
have research objectives most
closely related to their projects,
Research is supported in the disci-
plines of geology and geophysics,
biology, oceanography, meteoro-
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logy, glaciology, and upper atmos-
phere physics.

Specific objectives of the pro-
gram are to gain new knowledge

I 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 struc-
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 fir these items. However,
NSF sometimes arranges for air-
craft support and housing for re-
search in Greenland.

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. \

U.S. academic institutions and
academically related nonprofit
research organizations may sub-
mit proposals for grants or con-
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tracts for research project sup-

part. Industry and State and local
gcwernment agencies also arc
eligible for support.

Target Dates

Requests for support of re-
search should be received by Sep-
tember I for support in the fol-
lowing fiscal year, which lasts from
gctober Itto September 30. In

proposA involving field work,
scientists must specify their la
gistics and operational plans, to
assure safety and feasibility.

N'

fps 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 Reid work,
the Polar Operations Section of
the Division of Polar Programs.

Greenland ice cores are avail-
able for study. Contact the De-
partment of Geology, State Uni-
versity of New York at Buffalo,
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Amherst, New York 126.
A 1:5,000,000-scale map of

the Arctic, published in 1975, is
available from the Smithsonian
Oceanographic Sorel% 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 communications to
the Division of Polar Programs,
National Science Foundation,
Washington, D.C. 20550.
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GRADUATE FELLOWSHIPS

This program promotes the
future strength of the Nation's sci-
entific and technological base by
providing recognition and support
for advanced study tp outstand-
ing graduate students In all fields
of science and engineering. Fel-
lows are selected In a national
competition 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 540 new awards
will be made this year; each gives
up to three years of support for
full - time graduate study.

Eligibility

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

Beginning with IN 1985 awards,
the stipend for each fellow is
$11,100 for a 12-month tenure,
prorated for lesser periods; in
lieu of tuition and lees an an-
ti, al rostof- education allowance
of $6,000 Is made available to
the awardee's institution for each
year of tenure,

Deadlines

The deadline for applying is No-
vember 21, 1984. NSF will notify
all applicants as to the outcome
of their applications In mid-March
1985.

For More information

A detailed program description
and guidelines for applications
are In the brochure Graduate
Fellowships Announcement (NSF
84-47). Order It from the Fellow-
ship Office, National Research
Council, 2101 Constitution Ave-
nue, Washington, D.C. 20418.

MINORITY GRADUATE
FELLOWSHIPS

This program was established
In fiscal year 1978 to give fel-
lowship support to members of
ethnic minority groups whose
abilities trailitionally have been
untapped In the advanced levels
of the Nation's science talent
pool. Under this program, sup-
port goes to outstanding minor-
ity graduate students for study
or work toward master's or doc-
toral degrees in science and encii-
neerind. Each award provides up
to three years of support for full-
time graduate study. It is antici-
pated that approximately 60
new fellowships will be awarded
this year.

5
SCIENCE AND
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Competition in this prOgram Is
open to citizens or nationals of
the United States who are Amer-
ican Indian, Black, Eskimo or
Aleutian, Pacific Islander, or His-
panic,and who are at or near the
beginning of their graduate study.
Starting in FY 1985, the stipend
for each fellow is $11,100 for a
12-month tenure, prorated for
lesser periods, in lieu of tuition
and lees, an annual cost-of-edu-
cation allowance of $6,000 is
made available to the awardee's
institution.

Deadlines

The deadline for applying is
November 21, 1984. NSF will no-
tify all applicants as to the out-
come of their applications in mid-
March 1985.

For More Information

A detailed program description
and guidelines for applicants are
in the brochure Minority Gradu-
ate Fellowships Announcement
INsr H4-46). Order it from the
Fellowshlip Office, National Re-
search Council, 2101 Constitu-
tin Avenue, Washington, U.C.
2041H.

NATO
POSTDOCTORAL

FELLOWSHIPS
IN SCIENCE

toot rote 'the progress of sci-
ent c. and to aid a closer colialx)ra-
tkin among the scientists of var-
k al% Halloos, the North Atlantic

5()

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 fiscal year 1985
to outstanding individuals wt.io
have received, or will soon re-
ceive, doctoral degrees In science
or engineering (or the equivalent
of those degrees in research train-
ing and experience).

Eligibility

Awards are made to U.S. citi-
zens for full-time postdoctoral
study in countries that are mem-
bers of NATO (other than the
United States) or in neighboring
countries that cooperate with
NATO. This program is designed
for applicants who have received
their doctorate within the past
5 years. The stipend for a NATO
Postdoctoral Fellow is $1,500 per
month: tenures generally rangy
from 9 to 12 months. Normally, a
fellow is also provided with some
dependency allowances and aid
in defraying the costs of travel.

Deadlines

Applications are due at the
Foundation by November 2, 1984,
,.'ellowship awards are expected
to be announced in late Febluay
1985.

For More Information

A detailed program description
and guidelines for applications
arc In the brochure NATO Post-
doctoral Fellowships In Science
(NSF 84.38), Contact the Office

of Research Career Development,
Directorate for Science and Engi-
neering Education, NSF, Washing-
ton, D.C. 20550.

TRAVEL GRANTS FOR
NATO INSTITUTES

The Foundation awards travel
grants, normally covering the
round-trip economy air fare in
voived, 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 Ph.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 from
the Foundation in early March,
at which time information about
application procedures will be
made available.

PRESIDENTIAL YOUNG
INVESTIGATOR AWARDS

The National Science Founda-
tion offers cooperative research
support for the Nation's most
outstanding and promising young
science and engineering faculty.
Awards are to help universities



respond to the demand for hi.ghly
qualified scientific and engineer-
ing personnel for academic and
industrial research, The minimum
award is $25,000, and an addi-
tional $37,500 is available from
NSF on a dollar-for-dollar match -
lug basis with contributions from
Industrial sources, The awardee's
institution is responsible 'for the
full academic-year salary. The
Fr stir ir lathm expects to make 200
of these awards In fiscal year
1985.

U.S. institutions granting doc-
torates in fields supported by the
Foundation are invited to' nomi-
nate outstanding faculty mem-
bers who are in the early stages
of their careers, promising grad-
uate students, or their recent
postdoctoral recipients. Nomi-
nees must have received their
doctorates after January 1, 1980.
Also eligible for nomination: Sci-
entists and engineers who re-
ceived their doctoral degrees in
1979 and have had at least, one
year of postdoctoral, full-time
industrial employment, owho
received their doctoral degrees.
In 1978 and have had at least
two years ofirostdoctoral, full-time
industrial eniployment, Graduate
students currently nearing their
doctorate degrees, postdoctoral
students, and Other recent doe-
torrthrecipients without faculty
alfillation may he nominated for
candklate awards tenable at an
appropriate eligible institution.
Citliens or nationals of the United
States and permanent residents

are eligible to receive these
awards.

Those nominated may do re-
search in any branch of science
and engineering. Emphasis will
be on those fields where there
are substantial needs for faculty
development.

Deadline

The application deadline for
fiscal year 1985 awards was July
2, 1984. Next year's deadline will
be announced in the NSF Bul-
letin,

For More Information

Request the prdgram an-
nouncement NSF 84-24. Contact
the Presidential Young investi-
gator Awards, NSF, Washington,
D.C. 20550.

PRECOLLEGE MATERIALS
DEVELOPMENT

AND RESEARCH

This program addresses the
need to develop teacher capabil-
ities in the critical areas of math-
ematics anFl science and to Im-
prove the instruction of students,
Projects for teachers and instruc-
tion at all precollege levels, from
kindergarten through the twelfth
grade, will be supported through
nationwide competition in these
areas:

Models and deaonstrations of
programs for continuing teacher
education.

Development of riiaterlals
such as teaching aids, cornpvter

0
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programs, software and systems,
and television-based materials- -
to improve science and mathe-
matics teaching.

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

Dissemination orldeas and
materials to sustain high-qual-
ity precollege science teaching.

Applied research to show how
the teaching and learning of pre-
college science and InOthematics
can be more eftectlytk

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

Eligibility

Although colleges and universi-
ties are expected to submit most
proposals, those frpm other in-
stitutions with an education mis-
sion will also be considered. (See
Grants for Scientific and Engineer-
ing Research, NSF 83.57, "Who
May Submit"' section.)

Deadlines

Submit proposals at any time,

For More Information

A detailed program description
is in the brochure Precollege
Sks and Mathematics Educa-
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, Hop (NSF 8397). It must be used
in conjunction with NSF Grants
for Scientific and Engineering
Research (NSF 83,57). Order both
from Forms and Publications,
National Science Foundation,
Washington, D.C. 20550.

PRECOLLEGE
TEACHER

DEVELOPMENT AND
INCENTIVES

Excellent teachers are 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,
develop teacher capabilities in
these critical areas, and keell
good instructors in the school
systems. This- means devising
incentives, such as greater pub-
lic recognition of the profession,
and putting new emphasis 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
thereby improve their instruction
of students. Projects will be con-
sidered for teachers of all precol-
lege levels, from kindergarten
through grade twelve.

Prefect Activities

Prqiccts to be supported are
those developed with the coop-
eration of appropriate- ndivid-
oals and g[oups; they should em-
phasize th, following activities:

52.

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

Establishing workshops with
specialized traininq, practical ex-
perience, and leadership training
in important areas of science,
mathematics, and technology.

Developing workshop mate-.
rials. .

Extending thc impact of work-
shop benefits when participants
take new materials and informa-
tion back to their colleagues.

Havirtg 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.

Local and Regional Programs

Developing local or regional
programs to provide continuing
education and ,professional de-
velopment and opportunities for
precollege science and mathe-
matics teachers,

Eligibuity

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
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Engineering Research, NSF 83-57,
"Who May Submit" section.)

Deadlines

Submit proposals at any time.

For More Information L.S.41

A detailed program description
is in the brochure Precollege
Science and Mathematics Educa-
tion (NSF 83-97). It must be used
in conjunction with NSF Grants
for Scientific and Engineering
Research (NSF 83-37). Order both
from Forms and Publications,
National Science Foundation,
Washington, D.C. 20550.

COLLEGE SCIENCE
INSTRUMENTATION
PROGRAM (CSIP)

To assure the achievement and
maintenance of strong, high-qua-
lity science and engineering pro-
grams among the predominantly
undergraduate colleges of the
United States, this program will
provide matching support for the
purchase of laboratory and In-
structional equipment. Any four-
year college or university that
offers instruction in the sciences
leading to the baccalaureate de-
gree, and does not award the Ph.D.
degree in any of the eligible fields
of science and engineering, may
apply. /

Proposals will be accepted for
sums from $5,000 to $50,000, tck
be matched with equal or greater
contributions by the grantee inki-
tutIons. Awards under this p o-
gram will normally be made 1)r
two years, and the equipment



requested will become a perma-
nent acquisition of the institution.

The deadline for the receipt of
proposals is January II, 1985.
A more detailed.program de.scrip-
Lion is in NSF brochure 84-66.
Order from Forms and PUblica,
Lions, National Science Foun-
dation, Washington, D.C. 20550
or wad: Directorate for Science
and Engineering Education, Na-
tional Science Foundation, Wash-

D.C. 20550.

POSTDOCTORAL
RESEARCH

FELLOWSHIPS IN
MATHEMATICS

(See chapter 1.)

DOCTORAL
DISSERTATION

RESEARCH IMPROVEMENT
GRANTS'

(See chapter 7, "Other Activities.")
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POSTDOCTORAL
FELLOWSHIPS IN
PLANT BIOLOGY

(See chapter 3.)
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This category of programs
combines N5r activItIO designed
to:

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

2. Promote healthy interna-
tional reialionships and
enhance the work of U.S.
researchers by aiding co-
'operative activities with
foreign scientists and Ins*
lutions.

3. Study science and technol-
policy issues; provide

Id *oration and analysis for
public policies designed to
IMprove the Nation's sci-
entific enterprise and its
service to society.

.4y ollect, analyze, and pub-
.' lish data on the status of

the Nation's science and
engineering resources.

1/

4reas of Research

The National Science Founda-
tion has always been acutely

/ aware of 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 batmen 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 ef-
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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Industrial Science
and Technological
Innovation
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tween industry and universities.
They also improve the Founda-
tion's ability to address issues
often raised by the Congress, by
the science and technology policy
community, and by industry.

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

Improve the linkage between
adversity and industrial funda-
mental research by supporting
joint research projects.

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

Help to create university
research centers where indus-
trial and university scientists and
eOgineers 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.

INDUST /UNIVERSITY
COOP RATIVE

REM RCHI
PROJEtj5

Here the objective is to ad,
vance scientific and engineering
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knowledge that is a key to future
technological innovation, by en-
couraging cooperative 'industry
and university research;

To identify basic research that
is relevant to innovation; NSF
sponsors nonproprietary coop-
erative research projecislbetween
universities and Indust. These
projects focus on tech °logical
opportunities important to the
Nation, and the length of time in
translating fundamentat knowl-
edge into economic tility 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 fatuity and
industrial firms are aceeptable 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 submitteldjOintly
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-sharing by

65

the industrial participant
of its own costs of research
participation, as evidence
of the Industrial relevance
of the research.

Selection criteria:

1. Quality of proposed re-
search.

2. Likelihood that successful
research will have irlipor-
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 comp.etition with other
proposals (cooperative and non-
cooperative) in the same area of
research. These review proce-
dures are the same as those ap-
plied to any research proposals
received by NSF.

Preparation and Submission
of Proposals

All grants made by this pro-
gram will be jointly sponsored
by at least one other NSF pro-
gram. Accordingly, each proposal .
should identify No NSF programs'
on its cover page: (1) Industry/
University Coeperative Research
Projects Program and (2) another
Nsr program in which the pro-.
posed research fails. For exam -
pie, a grant In chemistry might
be jointly sponsored by the NSF
Chemistry Division and by this
program.

Researchers should submit a
cooperative proposal directly to
the NSF technical program re-



sponsible for the area of research.
The 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-
entific and Engineering Research
(NSF 83-57), available from Forms
and Publications, National Sci-
ence 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-University Co-
operative Research Grants (NSF,'
82-56).

Contact Program Director, In-
dustry/University Cooperative
Research Projects, National 3d-
elite Foundation, Washington,
D.C. 20550. (202) 357.7784 or
357-7527.

INDUSTRY/UNIVERSITY
COOPERATIVE RESEARCH

CENTERS

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

SCIENTIFIC, fECtINOLOGItAL, 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
university- multicompany arrange-
ment that focuses on particular
scientific areasfor 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-
panies and the university.

The programs cower basic and
applied research in various sci-
entific disciplines and generic
technologies that have prospects
of lekiing to new products, proc-
esses, and services for the par-
ticipating companies. Generally
the research agenda is estab-
lished by the participants and is
not subject to NSF control.

NSF and industry's joint sup-
port in launching a center it's
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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usually at a level of $50,000 to
$75,000, the annual bubget of
a typical center (Including some
government and private funds)
I s normally around $300,000 to
$500,000. At first it is co-funcd

'with industry by NSF (about half
of ail 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
gkow 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
withinla three- to five-year petiod.
Self - sufficiency is defined as re-,
ceiving a inimum of 80 per-
cent private.- sector support.

Awards are made under a two-
phase system. The first-phase
funding can be as much as
$100,000 for a,,maximum of 18
months; thin; gives NSF the opipoi-
tun ity to evaluate the capabili-
ties of the center for establishing
a productive long-term, university'
industry relationship. This phase
also provides time for the univer-
sity/industry team to determine
whether it wishes to continue the
program. By the end of this initial
phase, a firm plan for achieving
self-sufficiency should be in place,
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with the cost-sharing relationship
between industry, university, and
Othienitrient established.

Second-phase funding is con-
tingenrupon achieving the first-
phase objectives. Such an award
usually 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
schedule. Prhate-sector funding
would increase proportionally
over this same period and end
ufi at a higher level than the NSF
annual commitment.

In addition to the primary cri-
teria for center fundingtechnical
quality of the proposal, qualifica-
tions of the proposers, and the
likelihood of achieving the stated
objectivesthe evaluators will
also consider the extent to which:

Activities will result in the in-
volvement of undergraduate and
graduate students with industry
and its problems. (Generally, grad-
uate thesis projects are developed
and refereed Journal articles are
published as,a consequence of
the research.)

University researchers will
be allowed access to research
facilities and resources normally
available only to industry re-
searchers and, in some cases,
vice versa.

Proprietary rights and publi-
cation needs of the participants
in all experiments and projects
will he clearly defined.

Preparation of Proposals
and Budget

Proposals and budget should

be prepared and submitted ac-
cording to the guidelines and
format in the NSF publication
Grants for Scientific and Engi-
neering Research (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 decision.

For More Information

Contact the Program Director,
Industry/University Cooperative
Res6rch Centers, National Sci-
ence Foundation, Washington,
D.C. 20550. (202) 357-7527.

SMALL BUSINESS
INNOVATION RESEARCH

PROGRAM

rT his 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 successful. The pro-
gram meets the requirements of
the Small Business Innovation
Development Act of 1982 (Pl.
97-219).

This is a three-phase program
that offers incentives for convert-
ing research done in phases I
and II to commercial applications
in phase Ill, with the last effort .

A 6'r

funded by private-venture capital.
Phase I awards, at a maximum
of $40,000, are made to deter-
mine whether a research-based
idea seems technically feasible.
and whether the proposing firm
can do high-quality research.'
Phase II funds those research
projects found most promising
at the end of phase I; previous
phase II awards have averaged
$100,000 a year for up to two
years. No NSF support is involved
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 Itey
part of thiggeffort is to encourag,e
a commitment for phase III fi-
nancing by a third party before
NSF funds phase II. The commit-
ment is effective only if phase II
achieves certain mutually agreed-
upon technical objectiveg.Thase
III financing introduces early pri-
vate-sector funding and indirectly
couples the NSF-supported re-
search to outside evaluations of
the potential market, 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 having an average of not
molt than 500 employees in all
affiliated firms. In addition, the
primary employment of the prin-
cipal investigator must be with
the small business firm at the
time of award.

Deadlines

Annual solicitations made by
this program are .idely publi-
cized by the S all Business
Administration hey are also an-
nounced In t Commerce Busi-
ness Daily id sent to those on
NSF's sma business mailing list.
Solicitat ns list specific dead-
lines fo proposals.

Po More Information

Request the latest Small Busi-
ness Innovation Research solici-
tation brochure (NSF 84.19 or
its successor).

Contact the Program Manager,
Small Business Innovation Re-
search, National Science Foun-
dation, Washington, D.C. 20550.
(202) 357-7527.

SCIENTIFIC. TECHNOLOGICAL, AND INTERNATIONAL ArfAIRS

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.

Implementaticn of complex
Innovations.

Technology generation andi'
diffusion, with 3pecial emphasis
on manufacturing process tech -1
nology.

How universities and Indus.
trial firms successfully interact
on research, development, and
technological innovation.

Eligibility,.

Proposals may be submitted,
by academic institutions, nom-
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profit and profit-making organi-
zations, State or local government
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 rirge of expertise
and research skills to bear on
complex problems.

Deadlines

Submit proposals at an time
during the year. /Wow about three
to Sixmonths for review and deci-
sion,ILetters of interest descrlb-
Mg the proposed research are
encouraged before submission
of a formal proposal..

For More Information

Guidelines for submitting proi,-.
posals are In the brochure Pro. /
gram Announcement for Extra- /'

mural Research: Productivity
hnprovement Research. Send re-
quests for more information to
Productivity Improvement Re-
search, National Science Foun-
dation, Washington,°D.C. 20550.
(202) 357-9804.
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Research
Initiation and
Improvement

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, handi-
capped, and young investigators
and for research faculty from pre-
dominantly undergraduate col-
leges to participate in the Nation's
scientific and engineering enter-
prise,

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,

SUPPORT FOR
PREDOMINANTLY
UNDERGRADUATE

INSTITUTIONS

NSF encourages and supports
research and instrumentation In
academic settings where primary
emphasis is on undergraduate
education and where r!search
by faculty enhances the prep-
aration of undergraduate students
for careers in science and engi-
neering,

Faculty at predominantly un-
dergraduate institutions are urged
to submit research and instru-
mentation proposals to NSF's
disciplinary piOgrani offices ac-
cording to regular program guide-
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lines and deadline or target dates,
In addition, NSF supports two

activities directed especially at
greater research Involvement of
the faculty at predominantly un-
dergraduate institutions, They
are the Research in tindtrgrad,
uate institutions (RUI) program
and the Research Opportunity
Awards (ROA) activity, both de-
scribed in this section,

RESEARCH IN
UNDERGRADUATE

INSTITUTIONS
(RUI)

This program supports faculty
research in academic settings
where primary emphasis Is on un
dergraduate education and re-
search 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
research university or laboratory.
The second category, Research
Instrumentation Awards, provides
support to acquire instrumenta-
tion that is essential for faculty
research,

Eligibility

Eligibility under KUI is defined
in both departmehtal and Insti-
tutional terms, Specifically, ap-
plicants must be departments
that (1) oiler courses leading to



a bachelor's degree in a scientific
or engineering discipline, may
otter master's degrees, but do
not offer the doctorate; and (2) are
kx-,ated on campuses where the
number of scientific and engi-
neering doctorates awarded by
the campus as a whole. did not
exceed a total of 20 in fields of
science and engineering sup-
ported bythe NSF during the two
calendar years before the pro-
posal submission date.

Award Criteria

Research under this program
Is fully integrated into other re-
search activities supported by the
rourkOtion, Each RUI grant ap-
plication must propose a specific
faculty research project that will
be evaluated by the NSF discip-
linary progros,t; according to the
four criteria `tiled at the begin-
ning.of this Wide, There will be
a special emphasis on the fburth
criterioneffect of the research
on the infrastructure of science
and engineering ---it terms of the
proposed project's potential for
better integrating the research
and training function and for en-
hancing the submitting depart-
ment's ability to prepare students
for entry into doctoral education
and careers in science and engi-
neering,

1)eadlines

f'roln may 1w submitted
at any time, Allow six to nine
!not MP, kn.jkroposal review. Sonic
NSI' disciplinary progrkmis pub-
lish target dates for submission
1 proposals in the NSF Bulletin.

SCIENTWIC, TECINOLOCICAL AND INICKNATIONAL ArrAuts

These dates are applicable for
RUI proposals. Proposals received
too late for consideration in a
particular fiscal year (ending Sep-
tember 30) are coniciered In thin
following year.

for More Informatior

Prospective applicants should
request from the RUI coordinator
the brochure NSF 8:09, Re-
search in Undergraduate Insti-
tutions: Program Announcement,
and should refer to ti* appro-
priate disciplinary progtam sec-
tion of this Guide.

.
Applicants are also' urged to

discuss guidelines with the NSF
program officer in the* research
discipline before submitting a
formal proposal to the Founda-
tion. General inquiries should
be address(d to RUI Coordinator,
National Scientg Foundation,
Washington, D.C1 20550. (202)
357-7456.

RESEARCH OPPORTUNITY
AWARDS

/(ROA)

The roklindation provides op-
portunities for faculty at predom-
inantly u4lergraduate institutions
to participate in research under
the aegis of NSF investigators at
research institutions.

Faculty members make their
ow arrangements with investiga-

tors at the research universities
or laboratories who have been
awarded, or are currently apply-
ing for, a Foundation research
project grant. Grantees who wish
to employ faculty under these
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arrangements should include
their requirements in the proposal
budget. In the case of ongoing
grants, grantee should inforir
arc, appropriaki program officer
at 'the National Science rounda
flan and ask for necessary
changes in project budget
cations or, if required, supple-
mental funds.

An individual working on .a
research grant becomes a tem-
porary employee of the grantee in-
stitution at which the principal in-
vestigator holds an appointment.
The length of the employment,
the stipend, and other arrange-
ments with respect to employ-
ment become matters of indi-
vidual negotiation between the
arriving scientist from the smaller
institution and the host institu-
tion.

Although no separate program
exists for this activity, It has al-
ways been possible for Founda-
tion grantees to involve small-
college faculty in NSF research
grants. This kind of participation
is often a routine feature of re-
search activity at the larger In-
stitutions. Such arrangements are
encouraged within the framework
of the Foundation's program to
support scientific research proj-
ects, Each case is judged on its
own research merits.

for More Information

Contact the appropriate Foun-
dation program officer or the
Research In Undergraduate Insti-
tutions Coordinator, NSF, Wash-
ington, D.C. 20550, (202) 357 -
7456,
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NSF VISITING
PROFESSORSHIPS

FOR WOMEN

This program is designed to
encourage the full use of the
Nation's scientific and technical
resources; it gives established
women scientists and engineers
opportunities to serve as visiting
professors at academic institu-
tions in the United States or its
territories. There, in addition to
research and teaching, they will
be available to offer advice and
mentorship for women at all
levels, froth undergraduate to
faculty.

Women who hold doctorates
in fields normally supported !)y
NSF (or who have equivalent ex-
perience) and those with inde-
pendent research experience in
academic, industrial, or public
sectors may apply to serve as
visiting professors at universi-
ties or four-year colleges.

Deadlines

For consideration in the fiscal
year 1985 Competition, proposals
must be submitted by Novem-
ber 15, 1984.

lop More Information

An annual program announce-
ment gives more information on
preparing proposals. For it copy,
mtitact the illrgram Director, Vis-
iting Professorships for Women,
National Science Foundation,
Washington, D.C. 20550. i2021
357.773/

(12

'RESEARCH
OPPORTUNITI s

FOR WOMEN
(ROW)

This program provides oppor-
tunities for women scientists and
engineers to undertake inde-
pendent research. By supporting
research grants for women who
have not previously been principal
investigators or who arc reenter-
ing research careers, ROW re-
sponds to NSF's concern for the
panty, distribution, and effective-
ness of the human resource base"
In science and engineering.

Research projects will-be sup-
ported up to a maximum period
of 36 months. Proposals will be
reviewed in accordance with the
four standard evaluation criteria
listed in Grants for Scientific and
EngIneering Research (NSF
83-57).

Eligibility

Women eligible to submit
proposals are (1) those who have
received their doctorates at least
three years prior to the submis-
sion of the proposals to NSF and
have not previously served as
principal investigators under a
Federal award for scientific or
engineering research, or (2)1hose
with doctorates whose research
careers have been interrupted for
at least two of the past five years
and who have not served as prin-
cipal investigators under a Fed-
cral award for scientific or en-
gineering research since reenter-
ing their careers.
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Deadlines

For,consideration in the fiscal
year 1985 competition, proposals
must be postmarked by Janu-
ary 15, 1985,

For More Information

An annual program announce-
ment (NSF 84-42) gives more
information on preparing pro-
posals. For a copy, contact the
Program Director, Research Op-
portunities for Women, National
Science Foundation, Washington,
D.C. 20550, (202) 357-7734.

MINORITY
RESEARCH

INITIATION (MRI)

MRI is an integral part of the
Foundation's overall effOrt to give
greater access to scientific re-
search support to minority groups
that are underrepresented in the
science and engineering career
pool. Research projects will be
supported up to a maximum
period of five years, with support
for years four and five contingent
on the availability of funds and
on research results that warrant
further support. Funds may be
used to defray the NSF share of
the expense categories described
in Orients for Scientific and Engi-
neering Research (NSF 83-57).
Research initiation grants are not
renewable; fbliowup proposals
requesting continued support
may be submitted to other Foun-
dation programs but arc not eli-
gible tinder MRI.



The MKI program provides sup-
port for minority faculty members
who are nationals of the United
States and who wish to establish
quality research efforts on their
campuses, thereby increasing
their ability to compete success-
fully for regular support from the
Foundation and other sources,
Individual minority scientists
eligible to submit proposals are
those with full-time status at col-
leges or universities in the United
States that have academic pro-
grams in the sciences or engi-
neering, Proposals may be sub-
mitted by any minority faculty
member who has not received
any previous Nderal research
support as a faculty member.

Deadlines

No specific deadlines or target
dates apply to this program. Re-
view and processing usually take
1).0)11 six to nine months.

For More Information

contact the Program Di-
rer tor, Minority Research Initia-
tion, National Science Founda-
tion, Washington, D.C. 20550.
(202) 357-7350.

RESEARCH
IMPROVEMENT IN

MINORITY INSTITUTIONS
(RIMI)

ttaids go to improve research
environments at predominantly
minority institutions. The pro-
gram supports faculty research

SCIENMC, TECtIN

and the acquisition of research
equipment, along with,coopera-
tive research proJectsamong aca-
demic institutionsAmd between
those institution and industry.

Eligibility

Proposals, in4 be submitted
by scientist$ and engineers who
have full-Hine appointments at
predominantly minority colleges
and unlVersities in the United
States./These schools must have
(a) graduate programs in science,.
or (b)1 either grac,itiata-or tinder-
gradiwte-prbffams in engineer-
ing, An institution may submit
only one KIMI proposal per year.

Deadline

December 15,1984

For Note Information

Contact the Program Director,
Research Improvement in Minor-
ity Institutions, National Science
Foundation, Washington, D.C.
20550.1202) 357.7350. .

FACILITATION AWARDS
FOR HANDICAPPED

SCIENTISTS AND
ENGINEERS (FAH)

These awards for handicapped
scientists and engineers respond
to NSF's long-standing policy of
encouraging physically disabled
scientists and engineers to parti-
cipate fully in NSF programs,

The purposes of the Mil are:
(1) to reduceor remove barriers
to partIcipatkm in research and
training by physically disabled

OGICAL, MID INTEKNATIONAL AITAIKS

individuals by providing special
equipment and assistance under
NSF awards, and (2) to encourage
physically disabled individuals to
pursue careers in science and
engineering by stimulating the
development and demonstration
of special equipment that facil-
itates work performance.

The need for special equip-
ment or assistance must be spe-
cific: to the research project for
which it is requested. Support
will not,k)e.-ftiven for equipment
oraSlistance that compensates
in a general way for a handi-
capping condition.

Requests for support may be
included in regular research pro-
posals submitted to any NSF pro-
gram office or in requests for sup-
plements to existing grants. Funds
will be provided only in cortjunc-
tion with awards resulting from
time regular NSF competition. FAH
requests may be reviewed sep-
arately for reasonableness and
appropriateness by individuals'
knowledgeable about both the
research discipline and the handi-
capping condition.

Handicapped researchers eli-
gible fOr FAH include principal
investigators, other senior per-
sonnel, postdoctoral associates,
other professionals, and gradu-
ate and undergraduate students.

For More Information

A brochure describing this pro -
grattt Is available from the FAH
Coordinator, Division of Research
initiation and Improvement, Na-
tkmal Science Foundation, Wash-
ington, D.C. 20550, (202) 357 -
7552,
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The FAH Coordinator will re-
spond to general inquiries. Ques.
tIons about a specific program
should go to the appropriate NSF
program officer,

INTERGOVERNMENTAL
SCIENCE AND
TECHNOLOGY

This program fosters the de-
velop:meta and use of scientific
and technical resources that re-
spond to needs addressed by
State and local governments, with
emphaSis on fi&D-based busi-
ness and economic development.
Current support is for program
assessment, program develop-
ment, and networking activities.
Collectively, these efforts are
designed to capitalize on NSF's
activities and experience in inter-
governmental science and tech-
nology, to stress the replication
of successful institutional ar-
rangements, to focus on critical
issues of common concern to
Stgile and krcal governments, and
to strengthen the resource base
for scientific and engineering
res4.!arch
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For More Information

Due to the nature of this pro-
gram and the requirements of
Executive Order 12372, appli-
cants are encouraged to contact
program staff for guidance. Send
inquiries to the Director, Inter-
governmental S&T Program,
National Science Foundation,
Washington, D.C. 20550. (202)
357..7560.

ETHICS AND VALUES IN
SCIENCE AND
TECHNOLOGY

(EVIST)

This program supports re-
search and related activities to
answer the question: flow can the
ethical problems and value con-
flicts associated with current sci-
entific and engineering activities
be better understood and more
effectively resolved by scientists
and engineers, scholars in the
humanities, persons making sci-
ence policy, and members of
affected groups? Projects focus
on the activities of scientists (In-

' chiding social scientists) and
engineers In areas of social or
professional concern. The aim is
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to clarify the ethical implications
or value assumptions of those
activities and to help formulate
sound policy. The program makes
awards for research projects, pro-
fessional development activities,
and dissertation support.

Deadlines

Preliminary proposals are re-
quired and may be submitted at
any time. Formal proposals, sub;
mitted after the staff has com-
mented on preliminary proposals,
are considered twice a year. Dead-
lines are February 1 and August 1.

Eligibility

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

For More Information

Contact Ethics and Values in
Science and Technology, Program
Director, National Science Foun-
dation, Washington, D.C.,20550.
(202) 357-7552. Ask for NSF bro-
chure 83-62.



(See "Quick Reference
Chart," which summarizes
Information in this section.)

The roundation encourages
and supports U.S. participation
in international science and engi-
neering activities that promise
significant benefit to the U.S. re-
search effort.

It is roundation policy to foster
the exchange of information
among scientists in the United
States and foreign countries, ini-
tiate and support scientific activ-
ities in matters relating to Inter-i national cooperation, give U.S.
scientists opportunities for sci-
entific collaboration in developing
countries, and provide support
to U.S a institutions for research
clonefabroad.

Programs described in this
sectiol: are designed to carry
out the above policies. They are
coordinated or managed by the
Division of International Pro-
grams (INT) and complement
other Foundation activities in
support of scientific research.

INT welcomes inquiries about
any of: the programs listed and
encotirages U.S. scientists and en-
gineers to discuss their plans with
the staff of this division.

BILATERAL COOPERATIVE
SCIENCE ACTIVITIES

The programs described here
focus on cooperation with par-
ticular countries generally cate-
gorized as (i I industrial countries
(r1 Western Curcrix% Fast Asia, and
vearria; (21 China and countries

(r1 EasterrAtirope; and (3) coun-
tries thaltliffe not well developed
Industrially,

SCIENTIFIC, TECHNOLOGICAL, Arlp INTERNATIONAL AFFAIRS

Common Features

The programs arc 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 U.S. scientists to
participate In projects aimed at
improving the scientific infra-
structure in developing countries;
to assist U.S. 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
other arrangements for binational
scientific cooperation.

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

Types ofActivities

Three types of activities may
receive support; (1) cot perative
research projects desl, ned and
conducted jointly by riacipal
Investigators from th4,1 United
States and the foreign country;
(2) research-oriented seminars
or workshops (meetings of small
groups _cot researchers from the
United States and from the for-
yip country) to exclitmge infor-
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International
Coopekative
Scientific Activities
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DIVISION or INTERNATIONAL PROGRAMS
QUICK REITRENCE CHART

Program . Coop. Seminars, Sci.
Country or Region Phone (202) Announcement Research Workshops Visits

Arwntina 357.9563 NSF 80-52 D A
Australia 357.9700 NSF 81-49 D N.
Au Stria 357.9700 NSF 83.73 D
Belgium 357.7554 NSF 83.73 A A
Brazil 357.9563 NSF 80.52 D A
Bulgaria 357-9516 NSF 80.46 A A

China 357.7393 NSF 82-50 A N
Finland 357-7554 NSF 83-73 D
France 357-7554 NSF 83-73 D
tiermany (FRG) 357.9700 NSF 83.73
Hungary 357.9516 NSF 80.46 A A

India 357-9402 NSF 82.86 A
Italy 357.75M NSF 83.73 D
Japan ( I ) 357-9558 NSF 81.58 A
Korea (KOK) 357-9537 NSF 83.50
Mexico 357.9563 NSF 80.52 A

New Zealand 357-9700 NSF 8t.50 D A
Pakistan 357-9402 NSF 80-49 A D
Romania 357.9516 NSF 80.46 A A
Spain 357.9550 NSF 84-10 D
Sweden 357. 7554 NSF 83.73 A A
Switzerland 357.9700 NSF 83-73

!hilted Kingdom 357-7554 NSF 83-73
Venezuela, 357.9563 NSF 80-52 A
Africa Re:glottal 357.9550 NSF 84.26
East Asia Regional 357.9537 NSF 03-50 D D
Latin America Regional 357-9563 NSF 80.52 A

South Asia Regional 357.9402 in press A A
Western lAirope Regkmal 357-9700 NSF 83,73 D
Science in Developing

Countries (2) 357-9537 NSF 83.58 A
U.S.lsrael BSI' (3) oaiu357-761:3 N N

Notes: Please see text for proposal deadlines. A Proposals may be submitted at any time.
N , 'this category of support Is not offered. ( 1 ) U.S.-Japan Cooperative Science Program. For U.S.-Japan
Program of Cooperation In Photoconverslon and Photosynthesis, See text and refer to the publication
xis t4 12. 2) See text for categories of support. (3) This is not an NSF program; announcement
available on request,
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!nation, review the current status
ea specific field of science or
engineering And plan cooperative
research; (3) scientific visits for
planning cooperative activities
or for research)

Eligibility

Eligible areas of research and
related efforts are listed In the
introduction to this publication.
In several internatkmal programs,
NSF and its counterpart agenCy
in the foreign country have agreed
on program priorities that fall
withii3 the eligible areas.

U.S. universities and colleges..
professional societies, research
institutes, and individual scien-
tists and agencies affiliated with
such organizations may apply for
support..principal Investigators/
project directors should be U.S.
scientists with professional ex-
perience equivalent to at least
five years of postdoctoral scien-
tific work. A U.S. scientist is a
member .of the U.S. Scientific
community who performs scien-
tific work chiefly in the United
States.

Funding

In most programs, each coun-
try pays for the costs of Its par-
ticipatkm. Through 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
lor pi,based elthrt may come
'from any U.S. hording source, in-
cluding but not .confined to the

screminc, TECHNOLOGICAL. AND INTERNATIONAL AFFAIRS

domestic research support pro-
grams at NSF.

Binational Approval

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 either country.

Deadlines

Some programs have dead-
lines for receipt of applications
at NSF; where deadlines are not
stated, proposals may be sub-
mitted at any time,. Processing
time for proposals for coopera-
tive research, seminars, and long-
term scientific. visits avcres 7
months, but seminar organizers
often need to submit their pro-
posals up to 12 months in ad-
vance for planning purposes. Pro-
posals for short-term scientific
visits (visits of a month or so)
should be received at NSF at least
4 months before desired depar-
ture date.

For More Information

U,S. scientists may obtain fur-
ther information about any in-
ternational program, Including
program aribouncernents (i.e.,
guidelines for the preparation of
proposals), by writing to the par-
ticular program In care of the DM-

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

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

U.S. Australia Cooperative
Science Program

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

October 1 for seminars and
cooperative resew -di projects
that Involve 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 ir! the
following calendar year ano for
all other proposals with requested
effective dates of January 1. to
June 30.

Oovernment scientists and
their organizations may partic-
ipate but generally must pro-
vide their on kinds, US. sci-
entists Involved as principal
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investigators/project directors
must have a doctoral degree or
its equivAlent.

U.S.-Austria Cooperative
Science Program

Deadlines for proposals: narch
I and September 15. Types of
projects: cooperative research,
joint seminars, and long-term
research visits.

U.S.-Belgium Cooperative
Science Program

Types of projects: cooperative
research, seminars, and. long-
term research visits.

U.S.-Brazil Cooperative
Science Program

Deadlines for cooperative re-
search or seminar proposals:
May I and Novert I. Scientific
visits may not excee one month.

U.S.-Bulgaria Cooperative
Science Program

See "Common Features," abate

Cooperative
Science 'Program

Types of projects: cooperative
research; research- oriented semi-
nars. Eligible fields Include are
theology; astronomy; chemistry
of natural products; geophysics
and geochemistry; engineering
scient..s, including heat trans-
fer, fluid mechanics, solid mech-
anicS,.atuf structural echanics
(mid applied mathematics related
to those areas); basic arid theo-
retical infOrmation sciences (e4,
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artificial intelligence, pattern
recognition), international stud-
ies (seminars preferred); linguis-
tics; materials science (ceramics,
metallurgy, and polymers); plant
sciences, 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 in China are
the institutes of the Chinese Acad-
emies of Science and Social Sci-
ences and universities under the
Ministry of education.

U.S.-Finland Cooperative
Science Program

Deadlines for proposals: March
1 and September 1,. Types of
projects: cooperative research,
seminars, long-term research
visits,

U.S.-France Cooperative
Science Program

Types of projects: cooperative
research, seminars, exchange of
scientists. The last project applies
to U.S. citizens or nationals who
have earned a doctoral degree or
its equivalent before beginning
the exchange visit. A portion of
the awards is reserved for junior
applicants who have earned the
degree within five years of start-
ing the visit. Appropriate hosts
are French institutions of higher
education; government research
institutes, laboratories, or cen-
ters; and privately sponsored in-,
stitutes. The period of the visit
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may be 4 to 15 months.

Applications deactines: May 1
for cooperative research projects
and joint seminars; October 1
for exchange visits starting be-
tween May 1 and December 31
of the next calendar year,

U.S.-Federal Republic of
Germany Cooperative
Science Program

Deadlines for proposals: March
1 and September 1. Types of proj-
ects: cooperative research, joint
seminars, l'ong-term research.
visits.

U.S.-Hungary Cooperative
Science Program

. See "Common 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
in research, and an exchange of
senior scientists. Processing time
for cooperative projects and sci-
entific visits: 8 months after for-
eign government approval re-
ceived at NSr. ror 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 established
requirements of the U.5. Govern-
ment. U.S. applicants also may
apply for supplemetital dollar sup-



port where necessary to enhance
the benefits of U.S, partkipatkm.
Indian organizations may receive
grants directly from NSF; they ap-
ply through their Government.

Individtial travel application
deadlines: September 1 for travel
%jading between January 1 and
March 31; December 1 for travel
starting between April 1 and
June 30; March 1 for travel start-
ing between July 1 Ind Septem-
ber 30; and June 1 for travel
starting between 0\1 ober 1 and
December 31.

The exchange ot senior scien-
tists includes short-term visits.
NSF pays International transpor-
tation costs of U.S. participants;
within India their expenses are
covered by the Council of Scien-
(ilk and Industrial Research and
the institutional host. Deadlines:
March 15 for Aravel starting No-
vember 1 S or filter; September 15
for travel starting May 15 or later.

if.s.-italy Cooperative
Science Program

Deadline for proposals: May
1. Types of projects: cooperative
research, joint seminars, lorg-
term seientificvisits.

U.S.-Japan Cooperative
Science Program

Deadline: June 1 for coopera-
tive research projects that will
stall (hiring the following calendar
year and for seminars that will
take place. during the I 2-month
period starting April 1 the follow-
ing year. Proposals for longterm

.visits of b to 1/ 2 months may he
submitted at any time.

sarriTaric, TECHNOLOGICAL, AND INTERNATIONAL ArrAIRS

U.S. - Japan Program of
Cooperation in Photo-
conversion and Photo-
synthesis

Deadline for proposals for re-
search visits: January 15. Both
short- and long-term visits, from
3 to 12 months, are supported.
Proposals. for two-week projest
development visits are accepted
throughout the year.

U.S.- Republic, of Korea
Cooperative Science
Program

See "Common Features," above.
Deadlines for cooperative re-
search and long-term visits are
'January 1 and July 1.

U.S. - Mexico Coopetliative
Science Program

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

U.S.-Mew Zealand
Cooperative Science
Program

The areas of science coordi-
nated by Nsr exclude energy;
energy-related activities under
this program are handled by the
Director of International Affairs,
Office of Technical Cooperation,
U.S. Department offEnerg, Wash-
ington, DC 20585. Types of proj-
ects: cooperative research; semi-
nars or workshops; and short-
term (up to three weeks) visits
to develop projects in physical
oceanography, marine geology
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and geophysics; and marine
biology, especially fisheries. For
short-term development visits,
proposals should be submitted
at least four months before de-
sired departure date, Other pro-
posals must meet the following
deadlines: October 1 for projects
with requested effective dates fall-
ing between July 1 and Decem-
ber 31 of the next year; April 1
for requested effective dates from
Januaryl 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
,Scierice Program

Details are similar to those
found under "U.S.-India Coop-
erative Science Program," above,
excluding a separate program
for exchange of senior scientists.

U.S.-Romania Cooperative
Science Program

See "Common features," above.

US.-Spain Cooperative
Program In Basic Sciences

Types of projects: cooperative
research, joint workshops, ex-
changes of senior scientists, and
short-term research visits. Pro-
posals are submitted in parallel
by U.S, and Spanish scientists to
NSF and the Spanish Ministry, of
Education and Science (MEC), re-
spectively,

Grants are made to both sides
and adtvinistered by the U.S.
Spain Jrlint Committee for Scien-
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tific and Technoloolcal Coopera-
tion. upon joint recommendation
by NSF and MEC. Research sup-
port offered under these pro-
grams is supplemental.

Deadlines for receipt of pro-
posals to both NSF and MEC are
March 31 and September '13.,
GrantS are made approximately
seven months after submission
deadline.

US.-Sweden Cooperative
Science Prografh

Deadlines for proposals: March
1 and September 15. Types of
projects: cooperative research,
seminars, long-term research
visits.

U.S.-Switzerland Cooperative
Science Program

Deadline: May 1. Types of proj-
ects: cooperative research, joint
seminars, long-term research
visits. Application forms for In-
ternational Postdoctoral Ex-
changes to be awarded by the
Swiss National Science Founda-
tion must be received at NSF by
October I of the calendar year
Wore the award&

U.S.-United Kingdom
Cooperative Science
Program

Deadline for proposals: July I.
Types of projects: cooperative
research, Joint seminars, long-
term research visits,

U.S. -Venezuela Cooperative
Science Program

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

Regional Progiams

In addition to activities under
the forthal bilateral arrangements
named in the preceding section,
NSF supports U.S. participation
In projects under less formal ar-
rangements with countries in the
four geographic regions named
in this section.

The "Common Features" de-
scribed above apply to the re-
gional programs, exceptions are
noted below:

Sub-Saharan Africa (SSA)

Tattlet dates for proposals:
September 1 and March 1. Types
of projects: cooperative research;
short- and long-term visits; con-
ferences, seminars, and work-
shops (preferably in SSA region);
and doctoral dissertation (for
students who are nationals of SSA
countries and enrolled in doctoral
programs at U.S. universities).
Targeted countries are listed in
the "Science in Developing Coun-
tries Program" section. Process-
ing time for proposals in all cate-
gories averages seven months.

East Asia

Eligible countries: Indonesia,
Malaysia, The Philippines, Singa-
pore. Thailand. ,Target date for
proposals: March 1. For long-term
visits, cooperative research, and
seminars or workshops with Phil-
ippine scientists and engineers,
the annual 'deadline ofJuly 1 has
replaced the target date. live
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essing time for proposals In all
categories averages seven months.

Latin America

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

South Asia

Processing time br'ptoposals
in all categories averages seven
months.

Western Europe,,,

Informal arrangements for co-
operation exist with Denmark,
The Netherlands, and Norway;
deadlines for submission of pro-
posais for cooperative activities
with scientists in these countries
are March 1 and September15.
In addition, cooperative projects
with scientists in other Western
European countries, as well as
seminars involving more than
one country, can be supported;
proposals for these activities may
be submitted at anytime.

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 (SIX)
program makes small grants
($20,000 or, less) Ibr the life of
the project that serve this purpose
but are primarily directed toward
improving the scientific infrastruc-
ture of developing countries.
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Countries Included in SDC Program

A list of the low- and middle-Income developing countries
of Africa, Asia; and Latin America (including the Caribbean) which
may participate in the prodram folkiws.

North Africa and Turkey

Algeria, Egypt, Morocco, Tunisia, Turkey.

.huh- Saharan Africa

Benin, Botswana, Burundi, Cameroon, Cape Verde, Central
African Republic, Chad, Congo, Djibouti, Equatorial Guinea, Ethi-,
opia, Gahm, The Gambia, Ghana, Guinea, Guinea-Bissau, Ivory
Coast, Kenya, Lesotho, Liberia, Madagascar, Mali, Malawi, Mauritania,
Mauritius, Mozambique, Niger, Nigeria, Rwanda, Seychelles, Senegal,
Sierra Leone, Somalia, Sudan, Swaziland, Tanzania Togo, Uganda,
Upper Volta, Zaire, Zambia, and Zimbabwe.

Last Asia

Indonesia, Korea,' Malaysia, Philippines, Singapore, and
Thailand.

South Asia

Bangladesh, Bhutan, Burma, India, Nepal, Pakistan, and
Sri Lanka.

West Asia

Jordan, Lebanon, Syria, and Yemen Arab Republic.

Latin America

Argentina,' Belize, Bolivia, Brazil,' Colombia, Costa Rica,
Chile, Ecuador, El Salvador, Guatemala, Guyana, Honduras, Mex-
ico,' Nicaragua, Panama, Paraguay, Peru, Suriname,Thuguay, and
Venezuela.'

Caribbean

Antigua and Barbuda, Bahamas, Barbados, Dominica,
Dominican Republic, Grenada, Haiti, Jamaica, Saint Lucia, Saint
Vincent and the Grenadines, and Trinidad and Tobago.

'Projects in these countries are limited to workshops In which the mujority
of the petrtitipants come front other countries of the region,

8 0

Many mutual benefits result
from cooperative activities with
developing countries. Scientists
and engineers from cooperating
institutions abroad obtain the
advantage of collegiaLrelation-
ships with U.S. scientists and
engineers in specific projects that
address priority problems of
mutual interest. Participating
U.S. scientists and engineer In-
crease their opportunities to en-,
gage in research and Teaching,'
Projects that are relevant to the
developing country and contri-
bute to its capacity to train and
use scientists and engineers are
especially sought.

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

Types of Projects

The following categories of
awards are made to U.S. institu-
tions that sponsor SDC projects:

Research/participation grants
to support (a) the participation
of U.S. scientists or engineers In
a research or science education
project in an eligible developing
country, (b) the participation by
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scientists or engineers from an
eligible developing country in an
appropriate U.S.-based project, or
(c) a combination of these. This
program provides only supple-
mental costs related to collabora-
tion; primary research costs are
not provided.

'Conference grants to.sup-
port these national, regional, and
international activities; (a) semi-
nars that zire, research oriented
and kx:used on developing-coun-
try problems; lb) workshops con-
cerned with the planning and ini-
tiation of cooperative research
activities; or-(c) colloquia at which
scientists or engineers involved
with stateof-the-art research ex-
plow the application of science
and technology to development
problems.

Dissertation improvement
grants for the incremental sup-
port of developing-country grad-
uate students who are enrolled
at U.S. universities and qualified
to undertake a dissertation re-
search project. Among the costs
covered arc those for field .equip-
molt and supplies, and for travel
to and from research sites. No
stipend, tuition, Wes, or indirect
costs are provided, Only mlects
related to a developing-Country
problem and approved' by a U.S.
research advisor are considered
for support,

In addition to theilitipport of
new projevis thiliprogram,
proje( is thaNurrently/are funded
In fin otl lc" sources IlAktt Algo meet

guidelines m'ay qualify for
supplemental suppcirt under this
prograill,
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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 r ust identify' a
host-country cou erpart scientist
or engineer and counterpart in-
stitution. Suc institutions may
be local, regi nal, national, or in-
ternational I i character. Protects
may have n ultiple sites and may
Involve n )re than one foreign
instituti 1.

Deadlines

ai

i

UNITED STA -ISRAEL
BINATIONAL SCIENCE

'TOUNDAT'ION/
1 /

An agreement sIgVed by the
two governments in 972 estab-
lishedlished a prograM ° cooperative
scientific research and related
activities to be onducted prin-
cipally in lsrae , to be financed
with Israeli cKrency, and,.to in-
volve scientigts 'and institutions.
of the United States and Israel./
Activitie must be of mUtual
interest o both countries.

The SF office is located! in
Jew lem, Israel. NSF and other
U.S. overnment agencies dis-
tribute information about BSF
prlograms to U.S. scientists and
Organizations. The interests and

/activities of all scientific agencies
af the U.S. Government in BSF
re coordinated through the U.S.

Department of State Bureau of
Oceans and International Environ-
mental and Scientific Affairs.

Target dates for receipt
proposals are September 1 a d
March 1. However, proposals ay
be submitted at any time. Pr ss-
ing time averages seven mo iths.

For More Information

See "For More Infor ation,"
under the section on bilateral
cooperative activities.

, JOINT r NDs

The programs described in this
section should not be confused
with National SCience Foundation
programS. Co 'isequently, institu-
tions and Inv stigators should be
aware that s ndarci NSF proposal
and. award guidelines and pro-
cedures d riot apply.
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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 or .1rwise relate
to research supported under
NSF programs. Send proposals
directly to U.S.-Israel Binational
Science Foundation, P.O. Box
7677, Jerusalem 91076, Israel.

Proposals judged by BSF to be
meritorious are referred to the
U.S. Government for comment
before they are funded.



Deadlines

Deadline for receipt of pro-
posals in Jerusalem is November
15 each year Awards are made
the following AUgust.

For More Information

Program announcements and
application forms may be re-
/litested by U.S. scientists working
in research fields of interest to
the National Science Foundation.
Requests may be addressed to
the Division of International Pro-
grams, National Science Founda-
tion, Washington, D.C. 20550,

U.S.-YUGOSLAV JOINT
BOARD FOR SCIENTIFIC
AND TECHNOLOGICAL

COOPERATION

Established in 1973 by an
agreement between the two gov-
ernments, the Board supports
cooperation in science and tech-
nology between researchers of
both countries. The NationalSci-
4.11Ce Foundation is one of several

Government agencies that
participate in the program; NSF
reviews research .proposals in.
its sphere of competence, makes
funding reCommendations to the
fioard, and monitors and aids
project activities. Through its

I he Division (I Policy Research
and Analysis plays a significant
role in meeting the need for goy-
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Bureau of Oceans and interna-
Ilona! Environmental and Scien-
tific Affairs, the Department of
State exercises overall policy
management on the U.S. side.
The State Department also pro-
vides the annual U.S, contribution
to the Joint Fund, the source of
financial support for all program
activities.

Cooperative research propos-
als Jointly prepared by U.S. and
Yugoslav co-investigators are sub-
mitted to the Board by Yugoslav
investigators. All financial aid
under the program is provided
In Yugoslav currency. No dollar!'
support for research in the pnite'd
States is available, but- fife Fund
does support international trans-
portation and subsistericF ex-
penses-for U.S. Investigators-.

For More Information,

U.S. scientists working in fields
of interest to the National Science
Foundation who wish to partici-
pate in this program must con-
tact and work directly with poten-
tial YugoSlavico-investigators in
preparing research proposals.
U.S. scientists are encouragwi to
contact the Division of Intern&

ilorral., Programs, National Science
Foundation, Washington, D.C.
20550, for program guidelines
and procedtlres.

eminent studies and analyses of
science, technology, and eco-
fionric policy Issues. The obJec-
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Policy Research
and Analysis
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fives of PRA programs are to:

improve the knowledge base
for science, technology, and in-
ternational economic 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 knowledge and data
on specific Issues.

These objectives are met by
extramural research and Internal
studies under the following pro-
grams:

SCIENCE AND
INNOVATION, POLICY

This program analyzes the im-
pacts of Federal and foreign gov-
ernment policies on U.S. science
and industry and their contribu-
tions to national goals. Areas of
Interest are policy-relevant as-
peels of the determinants and
Impacts °I.( 1) basic scientific
research and (2) industrial re-
search and development (R&D)
and technological innovation.
Typical research topics include:

Effects of government meas-
mires (e.g patents, research grant
provisions, funding) on the con-
tributions of scientific research
to technology and the economy.

Effects of government pro-
grams to strengthen the scientific
infrastructUrt! (e.g., trained per-

tincl, research equipment) on
the efficiency and effectiveness
of t.S. research and innovation.

Iliteract ions among research
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funding sources (e.g., government
versus private), approaches to
research (e.g., government lab-
oratories versus Industry labora-
tories), and the quantity, quality,
and character of scientific re-
search results.

Factors that influence the
transmission of research results
to the Industrial sector mid sub-
sequent use of such results.

Contributions of science, both
university and industrial, to the
Nation's economy.

Effects of U.S. and foreign
governments' policies to stimu-
late industrial R&D or otherwise
to promote industrial develop-
ment (either industry-specific or
economy-wide) on Industrial in-
novation and international eco-
nomic competitiveness.

Effects of regulations for tech-
noldty (e.g., performance or
health-related regulations, export
controls) on U.S. and foreign in-
dustrial R&D and on international
technology transactions.

Factors affecting the degrees
to which U.S. firms and foreign
competitors exploit the existing
world-wide stock of technology.

Factors that affect the incen-
tives for innovation.

POLICY SCIENCES

This program reviews:evalu-
ates, and develops assessment
and analysis techniques to im-
prove public policy analysis and
decisions on Federal scientific
and technological issues. Exam-
ples of typical long-term Issues:

Development and mil: iatlor

of techniques to identify and cre-
ate potential solutions to S &1'
public policy problems, such as
risk management.

Development and evaluation
of better methods to use scien-
tific, technical, and other data-
bases in policy analysis and
policymaking.

Development and evaluation
of (a) methods to use sparse data
sets In policy analysis; (b) better
ways to use scientific expertise
in policymaking and (c) better
value-of-Information analysis
techniques.

The proper role of policy
analysis, as compared to other
approaches (e.g., public partici-
pation) In the public policymak-
Ing process.

Relationships among.policy
design, implementation, and eval-
uation,

The advantages and disad-
vantages of alternatives to regu-
lation for managing technological
risks.

Development and evaluation
of curricula that more effectively
link policy science, research re-
sults with the practice of policy
analysis.

TECHNOLOGY AND
RESOURCE POLICY

This program analyzes the re-
lationships among government
policis and specific technologies,
Industries, and natural resources.
Examples of specific problems
and questions include:

Cost-effectiveness of current
environmental monitoring pro-



irants and the relationship be-
tween monitoring technologies
gifid environmental policies.

Impacts of new biotechnology
products on the environment,
employment, industry, and min-
eral resources demands,

Federal policy options using
new communications, computer,
and information technologies to
enhance selection and dissem-
inaticni of (*wernment-generated
data.

Implications of new com-
munications and information
technologies on workforce train-.
Ing and education and appropri-
ate Federal responses,

Implications for Federal
Government communications
needs and use arising from the
new competitive communications
environment,

Ways for the Federal Govern-
ment to transfer the products of
li&D programs in specific tech-
nology areas (such as space and
energy) to the private sector.

The work of the Division of
Policy Research and Analysis is a
cooperative effort involving a
group of analysts within the NSF

Activities of the Division of Sci
ence, Resources Studies fulfill
the legislative mandate of the
National Science Foundation Act

SCIENTIPIC, TECIINOLOOICAL, AND INTERNATIONAL AFFAIRS

Directorate of Scientific, Tech-
nological, and International Af-
fairs and a number of researchers
from universities and other ap-
propriate organizations.

Proposals that respond to the
division's priorities are consid-
ered for awards, and profitmaking
and other organizations are eligi-
ble to participate in the
on the same basis as cademic
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 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 Program An-
nouncement and Solicitation
(NSF 84-8). For more information
on the specific interests of the
program areas, contact the Divi-
sion of Poky Research and Analy-
sis (Indicate specific program of
interest), National Science Foun-
dation, Washington, D.C, 20550,
(202) 357.9689,

to ", , provide a central clear-
inghouse for the collection, in-
terpretation, and analysis of
data on the availability of, and
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Science Resources
Studies
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the current ind projected need
for, scientific and technical re-
sources in the Ur rited States, and
to provide a source of informa-
tion for policy formulation by
other agencies of the federal Gov
eminent. . . To carry out this
mandate, the division performs:

Periodic reviews of past and
current national R&D funding and
the supply and use of scientific
and technical personnel; also
short- and k rim-term projections
atmot those resources,

identification and analysis
of factors responsible for changes
in the science and technology
rcisource system; assessment of
their effects.

Collection, analysis, and dis-
semination of information on
the economic :, social, proles-
stimal, and demographic char-
acteristics of scientific (Ind tech-
nical personnel.

Compilation of information
Ott (LS, and international sci-
ence and technology resources
and their characteristics and dy-
namics; development of means
to measure science and technol-
ogy output.

Most of the work of this divi-
sh is performed internally or
throuc(la orah,ac Ural agreements
with other federal agencies and
apprcipriate morn -t ederal organi-
zations. Extramural studies and
analyses of the division's exten-
sh.e database are supported
by awards under the Program
ft ti the Analysis of Science lie-
sour( es: IN:cyanid, hording
Impacts, and Outputs (kg which
a program announcement is is-
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sued annually). Special studies
are often supported through ex-
ternal awards. The three topic
areas in which awards are made
are as follows:

SCIENTIFIC AND
TECHNICAL PERSONNEL

This program supports stud-
ies to give the factual information
needed to track the training and
distribution of the Nation's sci-
entists and engineers. Specific
areas of interest are the capa-
bility of 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 dissem-
ination of information on the
characteristics and patterns of
funding for research and devel-
opment and for other scientific
and technological activities. Sup-
port is also given to develop
modeling and simulation tech-
nique~ that will Miprove the capa-
bility to project R&D funding.

MODELING AND
SPECIAL SCIENCE AND

TECHNOLOGY INDICATORS

This program supports stud-
ies on the dynamics of the sci-
ence and technology resources

85

complex. A major component is
the development of special Indi-
cators, primarily of an output
nature. This work, along with that
of the other Science Resources
Studies programs that deal pri-
marily with Inputs, provides the
basis for the National Science
Board's biennial Science indica-
tors publications; they are pre-
pared by the SRS division. Also
included are modeling and sim-
ulation activities. These are

;111med at a better understanding
/ of what causes changes In the

distribution of human and finan-
cial resources for science and
technology.

INTERNATIONAL
S&T RESOURCES

This program supports the
collection and analysis of data in
the area of international S&T in-
vestments, activities, and capa-
bilities. More extensive and more
current information Is sought on
foreign science and technology
inputs (e.g., kinds, personnel, and
equipment) outputs (e.g., patents,
scientific: literature, and innova-
tkms), and S&T impacts (e.g., pro.
ductivity, royalties and fees, and
R&D-Intensive trade). Emphasis
is on the collection and analysis
of, data on the large R&D-per-
forming countries.

Eligibility

tInsollcited proposals are wel-
come and are considered for
awards. Prolitmaking and other
organizations are eligible to par-
ticipate in the division's programs
on the same basis as academic



and nonprofit organizations,

Deadlines

In gc3neral, proposals may be
stibvnitted at any time during the
year. Program announcements
inn' requests for proposals are

Scierrnme, TECIINOIA)GICAL, AND INTERNATIONAL. AITAIKS

issued from time to time tier spe
cial projects and studies in tar-
geted areas; such solicitations
sjx:cify deadlines for submission,

For More lnjormation

The \program announcement
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Program for the Analysis of Sci-
ence Resources: Personnel, fund-
ing, .Impacts, and Oatpails (1.1Sr
reprint 80-19) has guidelihes for
submitting proposals, Contact
the Division of Science Resolirces
Studies, National Science ron-
dation, Washington, D.C. 2050.
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ADVANCED.
SCIENTIFIC COMPUTING

In FY 1984 the Foundation
took a ftist step in a long-term
OM to provide the yientifk and
engineering researr0 community
with significantly improved access
to advanced large-scale com-
puters. Three awards were made
in response to a solicitation for
proposals to provide Class VI or
equivalently powerful computer
services, Boeing Computer Serv-
ices, Purdue University, and the
University of Minnesota are pro-
viding a combined total or 5,150
hours of computing time on a
Cray I S, Cyber 205, and Cray lA
respectively.

The Foundation is encouraging
unsolicited proposals from indi-
vidu lids or groups of Investigators
requesting access to these and
Other Class VI or equivalently
powerful computer services. Pro-
posals are expected to cover the
full range of NSF-supported re-
search activities and will deter-
mine the extent of need for these
services. Proposals for access
should go to the appropriate pro-
gram officer for the particular
research Held.

In FY 1985, NSF has again
soil( lied proposals from institts-
boos capable of providing Class
VI c n equivalent computer serv-
ices; these include academic in-
stitutions, notiOr-profit and Ior-
plolit organizations, and Federally

Funded Research and Develop-
ment. Centers (PFRDCs), or a con I-
bination of these organizations.
Proposals from ITRDCs must be
( I) consistent with the Federal
sponsors policies and (2) en-
dorsed by the sponsoring federal
agency. Proposals under this
solicitation were due to the Foun-
dation by September 1, 1984.

A companion solicitation was
issued requesting proposals to
establish new advanced scientific
computing centers that will en-
hance progress in many areas of
science and engineering research
and education. The Foundation
expects to make one to three
awards hi FY 1985; the awards
will normally be for a period of
live years. To be considered for
funding in FY 1985, proposals
were due to the Foundation by
October 1, 1984.

As a part of a goal to promote
sharing of computational re-
sources among all members of
the scientific and engineering
communities, NSF is developing
plans for an Integrated com-
munications network; it would
link the advanced scientific com-
puting centers, universities, and
other research centers. NSF also
is developing companion pro-
grams to support local resources
tor access to advanced large-scale
computers, technology demon-
stration centers, and prOJects
enhancing software productivity,

OTHER
ACTIVITIES
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DOCTORAL
DISSERTATION

RESEARCH IMPROVEMENT

The Four Klation awards grants
to improve the scientific quafity
()I doctoral dis,sertation research.
Awards are made to allow doc-
toral candidates oprx)rtunities for
greater creativity in the gathering
and analysis of data than would
otherwise be possible. Grants
cite intended to cover research-
related expenses. These Include
expenses for field equipment
and supplies and for travel to
and from research sites. These
awards are not fellowshijA and
no stipend is included. Support
is not provided for everyday,per-
smut' expenses of the doctoral
student, However, the student
!nay concurrently receive such
support frown other sources.

Dissertation proposals are
judged on the basis of scientific
content, importance, and origi-
nality, In addition, the doctoral
candidate must show that the
award will in fact improve the
quality of the research.

DI ssertal ion m proven' ent
awards are available only in cer
lain disciplines. These include the
social and behavioral sciences
and certain of the
earth, atmospheric, and ocean
5( 'owes. No dis,sertation it

awards are made in the
mathematical and physical sci-
ences, engineering, cellular and
mole( tilar blokciy, or physiology.

VilftibilititTor Note
Inhumation

Vat mat admitlisters

HO

these grants treats applications
in a different way. Docigral stu-
dents who wish to apply for a
dissertation improvement grant
should write directly to the appro-
priate research division(s).

INFORMATION FOR
SMALL BUSINESSES

NSF programs are of interest
mainly to those small business
concerns with strong capabilities
in scientific or engineering re-
search or in science-based inno-
vative technology. Competition
k)i awards from NSF is intense,
and only high-quality research
proposals are supported.

Most NSF funds are obligated
through grants to support un-
solicRed research proposals
judged scientifically meritorious
in peer review. Note that these
are grants, not procurements.
Small firms may submit propos-
als under most of the programs
identified in this aufde,

Although these programs mainly
fund research in academic institu-
tions, proposals from the com-
mercial sector, including small re-
search firms, are also supported.

Most NSF research awards
to small businesses are made
through the Small Business In-
novation Research (Milli) Pro-
gram, described elsewhere In this
publication, SBIK is conducted
pursuant to the Small Business
Irmo watlim Development Act of
1982, 97-219, tlrant propos-
als under this program arc' solic-
ited by a formal S1SIK program
solicitation issued annually,

Compared to those at most
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Federal departments and agen-
cies, procurement or contract
opportunities. at NSF are quite
limited. The Foundation generally
does not maintain bidders lists;
competitive procurement oppor-
tunities are normally publicized
In the Commerce Business Daily.
The greatest opportunities for
small companies are in the sub-
contracting activities of the NSF
prime contractori that operate
national centers or other major
research facilities. Some of these
facilities are identified elsewhere
in this Guide.

NSF has two offices whose
major functions are to provide
Information and serve as referral
points for small businesses that
are interested in the Foundation's
research or procurement oppor-
tunities, Note that these offices
do not administer any individual
grant, contract, or procurement
programs,

The Office of Small BuNiness
Research and Development offers
to research and technology-based
small firms Information and guid-
ance on NSF programs and re-
search opportunities,

The Office of Small and
D1siit1i6ntacied Weil&
lion also provides Informac ion
and guidance to small, minority
and women owned companies
seeking procurement opportuni-
ties to provide NSF or Its major
prime contractprs with goods or
services,

The ilthileSS k)r both these of,
flees Is Room 517, National Sci
euce Foundation, Washington,
1),C, 20550, Telephone: (202)
357.7464,
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