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Program Changes / R

Xn hanges ' 'in NSP's llscal year 198% prograins. occurrlng after presstlmc
foy'this Quide will be announced promptly by the Foundation. The NSF Butle-
tin, avallable from NSF at no charge, regularly publlshes this and other Infor-
mation, including program schedules and deadlines (with updates when

needed), and notlces about brochures describing the varlous programs. To

recefVe a copy, write to:

'

N Editor, NSI* Bulletin . ,
‘Public Affairs and Publications Qroyp '
National-Science Foundation .

- Washington, D.C. 20550. : .

.Singfe coples of this duide and the various NSF publications mentioned here

P [

are avallable from Forms and Publications, NSF, Washlngton, D.C. 20550, -

(202) 3577861, - )
1984 Catalog of Fedéral Domestic Asslstance o

Natlonal Sclcrice l“oundation programs deScribed in thls publication fall under
the following categoriel In the latest Catalog of Federal Domesllc Asslatance.
Issucd by the Oﬂlce of Management and Budget: .

47 009 - Oradyate Research I'elicwships
47.036 - intergovernmental Science and Technology Programs
47.041 - Engineering Grants
47.049- Mathemntlc&‘l and Physical Sclences )
47.080 - Astronomical, Atmospherlc, Earth, and Ocean Sclertes
47.081 - Blological, Behavioral, and Soclal Sclences '
47.053 - Sclentific, [Fechnological, and International Affairs
47.057 - Minority Research, Initiation ‘
47.0 siting Professorships for Women ;o

" 47.060- rch improvement in Minority Institistions
47.063 - Precollege Sclence and Mathematics Education S

\J

Other Information

Thg:Foundatlon provides awards for research In the Sclences'and englineering.
The awardee Is wholly responsible for the conduct of such research and prepara-
tion of the results for publication. The Foundation, therefore, does not assume
responsfbllltyjor such findings or thelr interpretation.

The Foundation welcomes proposals op behall*of all quallfieg sclentists and
englheers, and strongly encourages women and minorities to compete fully

in any of the research and research-related Programs described in this dgcument.

In accordance with Federal statutes and regulations and NSF policies no person,

on ground'h of race, color, age, sex, natlonal origin, or physical handicap, shall .

be excluded from participation In, or denled the benefits of, or be subject to
discrimination under, any-program or activity recelving ﬂnamlal asslstance
from the National Sclence Foundation. | .

The National Sclence Foundation has TOD (Telgphonic Device for the Deah
capabllity, which enables IndMduals with hearing impairment to communicate
with the Divisioh of Personnel and Management about NSF programs, employ-
ment, or genigral Informatlen. This humber Is'(202) 357-7492.
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. ment establis

The National Science Founda-
tion (NSF) is an independent
agency of the Fegleral Govern-

heJ in 1950 to pro-
mote and advance sclentific prog-
ress in the United States. The

. Foundation does ‘this primarily -
© by sportsoring sclentific and engl-

neering research and by support:

¢¥ ing selected activities in stlence

and engineering education, NSF
__ does not itself conduct research.

_~ The Foundation makes awards,

" “for research in the sciences and

e

englneering. The awardee |s
wholly responsible for the con:
duct of such research and prep-

~ aration of the results for publica-
tipn. The Foundation, therefore, '

does not assume responsibility

. for such findings or their inter-

pretation,

The Foundalion considers pro-
posals for support of research in
any tield of science~ncluding
but not necessarily limited to:
astronomy. aimospheric sci-
ences, biologicag ahd behavioral
sciences, chemistry, commputer
scicnees, earth sclences, engi-
neering, Informatjon science,
imaterials research, mathematical
sciences, oceanography, physics,
and social sciences. Interdisci-

a—”

plininy proposals also are eligible’

for conslderation. .

NSE nosmally will not suppart

clindeal ruscarch, including re-,
search on the ctiology. dlaqnmlﬁ.
‘or tréatiment of physiml or mental
_disease, abnomality, or malfunc: |

«

tion in. human beings, Using ani- \

mals or animal models of such
conditions and developing or
testing qus 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 classiflcation,

the development of products for
commercial marketlhg;‘or market

research for a partlcular product ,

or Inventlon.
The National Science Board is

the policyrgaking body of the Na--

tional Science Foundation. Its 25
members, including the Director
of the Foundation, are appointed
by the President, with the con-

- sent of the Senate, The Board

approves new Foundation pro-

grams and grants or contracts /

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-
ficers for current information and
other help, An organizdtion chart
showing major program areas is

. at the end of this guide. -

in deciding which-proposals
to suppart, the Foundation relies
heavily on the advice and help of

_advisory committees, outside re-

viewers, and other experts tp en-
sure that NS reaches fair and




, A
\ H
L]
P
v .t
A ]
. ’
-
- L4 !
A
: \ . *
> »
»|
!
B .
: *
N ) v
'4'.~, ¢
. W
i
- .
. \
\, .
¢
.
-
-
- -
.
N
* .
.
. v
. -
. -
. .
’
L]
B
+
(]
l'.
.- ‘\
.
f

a

kinowledgeable judgments. These

' sclentists, engineers, and.edu-

u\tors come from colleges :ind

* universities, nonprofit research

and educational organizations,

industry, and other Govunment :

agencies.
Most proposals come to NSF

- lmm educationat institutions a:d
other organizations rather than’

fiom Indlvlduals tiowever, indi-

, Viduals may submit proposais
- under special ciraumstancesr

check this guide and the appro-

priate program brochures or con- |

tact the program of lgpterest for
detalls,

The Foundation welcomes pro-
posals on behalf of ali'qualified
scientists and engineers and

" strongly encourages women,

members of miority groups, and -

the handicapped to compete fully /
| . alpof its programs. / P
The Foundation also accepts

proposals for basic and applied
research from commerclal*firms,

" and it especially welcomes those

from small businesses that have
strong capabilities In scientific or
engineering research. However,
NS does not wish to.substitute
Federal support for normal ¢com-

mercial investment in résearch’

or to compromise the role of

‘educational jnstitutions, where -

rcsvdr(L 1 makes, a special contri:
bution o science and engineering
cducation. (For®information of
interestto small busiresses see
chapter 7, "Other Activities,”) ™

The Foundation encourages
colfaboration between industry
and univ«’rsity researchers,.and
between industry and State and
local governments, ;imllarly,

. , 2

broader cfforts thropgh industry

assoclations, groyps of compa-
nies, or professional societics

may be supported. Contact the -

appropriate program for jnfor-
mation and guidance before pre-
paring such a propesal, .
Awards may be made in re-
sponse to both solicited.and yp-,
solicited proposals. Hormally
thase that are not solicited re-
quire cost-sharing or joint fundinq
between NSF ang the awardee(s).
‘Award$ for soljcited praposals.
may providé for p iMent of all
costs, Proposals In response
"to specific program announce-
ments are considerad solitited
only when the announcement so
. indicates.
/ Experlm,entdl developmental
J ‘or research projects supported® -
by NSF unde.r awards to profit and
nonprofit organizattons will con-
tain provisions conslistent witk.
Sections 202-204 of Titlg 35 of
the United States CQde (com-
.monly called the Baylagole Act),
‘the Presidential Memofandwn of
2-18-83, “UGovernment Patent Pol-
icy,” and the Foundation's patent
“regulation publjshed as 45 Code
of. Federal Kegulations, Part 650
—uniess the Foundation deter-
mines that some other provision
would better serve the purposes

[

™

[CIL DO

'y

©

7’

of the Act or the Interests of the ..

. United §tates and the general
public. '
Fhe National Science Founda-
tion looks forward to wsing and
integrating the resources of all

.

institutions in the support of sci-

ence and enginegring and thgir
contributions to the society and
- the Nation.

-
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In md('r to provide for the fair

and equitable ‘'selection of the .

most meritorious research pro-

jects ftor supports the National

Science Foundation Was estab--
lished criteria for their review
and gvaludtion.
arc.meant to be applied to all
research proposals in a balanced
and judidious manner, according

to the objectives and content of |

cach proposal. Four criteria for
thé selection of research projects
by the National Science Founda-
tion are listed below, together

with the elémentg@that| consti-

tute cach criterion.

‘1. Competent performance of *

the research—Thjs criter-
jon relates to the capalility
of the Investigator(s), the
technical soundness ofthe
proposed approach, and the

adequacy of the institutional .

resourfces available. -
[ ] .

2. Intrinsic merit of thé rea
search—This criterion is
used to assess the likeli-
“hood that the rcsmrch will
lead:to new dlscoveries or
fundamental advances with

in Its field of sclence or en-

. giheering or have substan-
tial hmpact on progress in
that/fick! or in other scien-
fTtic. and engineering flalds.

3. Utility or relevance of the

reseqarch—This criterion is
used to assess the likeli- -

These criteria -

K
I TR
¥ )
. [
£
t

hood that the research can
contribute to the achieve-
ment of a goalthat is ex-
trinsic orIn addition to that

-+ of the resedrch field itself,

and thereby serve as the
basis for new or improved
technology or assist in the
solution of societal prob-

., lems, . , *
~4, Effect of the research on the

infrastructure of science and

_engineering—This criterion -

. relates to the potential of
. the proposed research to
contribute to better under-
standing or improvement
of the quality, distribution,
‘or effectiveness ofthe Na-

tion’s scientific and engi-

- neering research,.educa-
. tion, and manpower bases

Criterla (1), (2), and (3) const-

tute an integral set that is applied-

in a balanced way to ali research

‘Proposals accdrding to the objec-

tives and content of each pro-
posai. Criterion (l) competent,

-performance, is essential to the’

evaluation of the quatity of every
research proposal. The relative
welght given criteria (2) and (3) de-

pends on the nature of the pro-

posed research. Criterion (2), in;

trinsic merit, is emphasized in -

evaluating baslic research propos-
als,'while Criterion (3), utiiity or
relevance, is stresSed in evalu-
ating appliéd research propos
als. Criterion (3) also relates to

. &,
4
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: major goal-oriented activities that

the Foundation (.arrnes'out. such

" as those directed at .improving

‘the knowledye base underlying
sclence and- technology policy,
“furthering international coopera
tion in science ‘and engineering,

and addressing areas of nadonal »

need.

Criterion (4}, effect on the in- '
. -frastructure of science and engj-

| neering permits the evalisation of
research proposals in terms of -

their potential for improving the
sclentiﬂc and engineering enter
prise and its educational activi®

ties in ways’ other than those .

encompassed- by the first. three
criteria. lncluded under this cri

e

L

1

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 important
but underdeveloped flelds: and
the use of Interdisciplinary-ap-

. Pproaches to research in appro-

priate areas.

Any speciﬂe criteria that applyf

to individual programs, while
falling Within the general criteria

presented in this section, are

contained in relevant program

L announcements or solicitations.

\
:'6-
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. support of rescarch projects and Engineering Research (NSF
in this area Is aimed at devel:  83-57) for guldance in preparing
oping a fundamental understand-, » the application. The brochure,

MATHEMATICAL

) AND PHYSICAL

Ing of the physical laws that gov-
proylde the knowledge basic to
the future technologlcal develop-
ments upon which our economic
and soclal well-being depends.
Those results also formh much of
the intellectual underpinning for
the blological and behavioral
sclenges and engineering, and

they provide many of the research

instruments  and techniques
needed for progress in those
fields. c :

Projects are supported across -,

the whole spectrum from baslic
to appligd research, Support may
also be afforded for research

workshops, symposia, confer-

ences, the purchase of sclentific
equipment for research purposes,”
and construction of speclalized
research facilities.

“To give reasonable assurance
of tong-term support for contin-
uing projects of high scientitic
merit, funding may be provided
for perlods of up to 60 months
in anoual increments, contingent

upon the avallabllity of the funds

anfl satistactory progress of the
regearch, Most support |s for
pddods of 24 to 36.months.
Betore submitting a proposal
for vescarch support, consult the
brochure Grants for Sclentlll,'

-
s

f

shows a recommended format,
but standard application fovms
are not required. '

Eligibiiity

Scientists Initiate ‘research
proposals, which are usually sub-
mitted on. their behalf by their
employing ipstitutions. The Foun-
dation welcomes proposals by
organizations on behalfl of all
qualified scientists and engl-
neers, and It especlally encour-
,ages those initiated by female
and minority group resecarchers.
. The #Most frequent recipients
of support for baslc sclentific
research projects are colleges
and universities and nonprofit
research organizations, In spe-
clal circumstances, as noted in
this Quide's Introduction, grants
also go to other types of institu-
tions and to individuals. In these
cases, preliminary inquiry should
be made to the appropriate pro-
gram officer before a proposal is
submitted. _

Support may be provided for
prajects involving one or more
sclentists. Awards are made for
projects In a single discipline

and for those that cross or merge

disciplinary lines. .
_ / »

1
|
H

SCIENCES
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Deadlines

Submit proposals at any time.
Allow at least six months for proc-

essing. Proposals to be funded

in a particular fiscal year (ending
September 30) normally should
be received by NSF no later than
December of that fiscal year.

( .

[ \

AN

Arez’t(of Research

* Classical Analysis—Proper-
ties and behavior of solutions of

~ ordinary and partial differenti

equations; ap'proxlmatlons and
special functions; analysis of sev-
eral complex vagiifes; singular
integrals, Hardy sjgces and BMO;
Kleinian. groups and functions of
one complex variable; real anal-
ysis.

* Modemn Analysis—Historical-
ly based on the study of dasses
of functigns endowed with special
abstract geometric and algebraiqg
properties, this research now in-
cludes linear and nonlinear func-
tional analysis; representation
theory and Lie groups; abstract
harmg’nlc analysis; geometry of
Banatlh spaces; operator theory
and operator algebras; ergodic
theory and dynamics; operator
differential equations; mathe-
matical physics: and measure
theory. '

* Geometric Analysis—Finite
planes, convex sets, and related
geometric topics; differential ge-
ometry and its relation to Lie
represcntation theory, to dynam-

L)

14

¢
For More Information ™\

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

ical systems theary, and to global
analysis and analysis on mapi-
folds. ‘
*Topology and Foundations—
General topology, algebraic to-

pology, manifolds and cell com-

‘plexes; ‘mathematical logic and
foundations of set theory, includ- e
ing proof theory, recursion theory,
and model theory.*

* Algebra and Number Theoty—

Algebraic sets and thefr special ,
. transformations; algebraic struc- ’
* tures stich as groups, rings, alge-

bras and flelds; combinatorics

and graph theory; linear aigebra; . .-

algebraft geometry; al&bralc and

analytic number theory, including

quadratic forms; the development

of algebrgic technigues to answer

questions raised in other areas

of mathematics and sclencel ,

y e« Applied Mathematlcs-—-Moa-
eling and analysis (both anaiyti-
cal and computational) to ob-
tain insightful predictions about
-problems arising in the physical,
blological, and engineering scl-
ences, Areas of interest include
operations resgarch; mathemat-

+
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“processes, probabil

i<
ical ph'ysics. systems and, control
theory; applied analysis; fluid,

solid, and \continuum mechanics;

" and computational mathematics

and numehcal ana}yﬁls
. Stéﬂsticq and 'Probability—

'.hm:istu is the study of methods

to collect, organize, andanalyze
data so as to uncover funda-

" mental mathematical relation-

ships among several varlables.
Major subfieids include experl-
mental design, parametric and
ngnparametric inference, robuist-
ness, decision theory, sequential
analysis, ‘multivariate analysis,
and statistical computing, ™
Probability theory provides use- -
ful mathematical models and is

‘the basils of statlstlcal reason-

ing, It {s concerned with the study
of phendbmena that are random

sor modeled as randombecause

ot incompletg understandlng»
Major subfields include Markov
on Banach
spaces, imit theoréms, interact-
ing) particle systems, applied prob-
ability modeling and stochastic
processes, '

* Special Projects—Modes of
support diffcrent trom the ustial
research project, including, for
example, working research ses-
sions (conferences, symposia,

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

Reglonal Conferences. Operated
by the Conference Board of the
Mathematical Sciences, these
conferences feature a principal
speaker who gives 10 one-houly
talks on a subject during a week:
long session, Deadline: Novém”
ber 15, 1984. '

‘Scientific Computing Research

Lqulrp?nent In the Mathematical
Scierfces. Moderate grants for
computlng\ cqulpment'beneﬂt
groups of rescarchers 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 go to approximately 30
new fellows each year. Tenure
provides a research instructor-
ship option. The fellowships will
will be offercd only to personss
who (1) are citize orqgtlonals

L]

*The term “national of ithe United
States” deslgnates a cltizen of the United
States or a native resident of o posses-
sion ol the United States suah as Amerl-

)

can Samoa. It does not reler to a cltizen

# science Foundation, Washington,
. D.C. 20550, (202) 357-9764.

ol another country who has applicd for
(US citizenship.

Y

(%

1]
/.

MATHEMATICAL AND PHYSICAL SCIENCES

y Lo
1

A

’,

of the United Statcs\as of Janu-
ary 1; 1985; (2) will have earned
by the beginning of their fcllow-
ship tenure a doetoral degree in
onc of the smathematical sci-
ences listed above or have h

*"rescarch training Bhd experi-

ence” equivalent to that repr®
sented by a Ph.D. degree In one

of those fields; (3) will have heid -

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,

Lach applicant will be requlred L
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,

For More Information '

Contact the Prbgram Director
for Spedial Projects, Mathemati-
cal Sciences Division, National

}-—‘/ —-- -
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Computer Research
.'/1‘.’ | ’
e -
."\\ “

'

ence—Theorles &l\zzlrnputatlon
and formai languagts! computa-
tional complexity; anaiysis of al-
gorithms; thedretical models for
computation; and dther theoret:
lcal problems concerned with
the foundations of computer sci-
ence, '
.
- o Software Systems Sciénce—
Conceptual basis for the specifica-
, tion of future software systems
and the necessary experimenta-
tion. with such systems, inciud-
ing advanced pyogramming ian-
‘quages and optimizing compilers;
functional and relatjonal specifi-
cation; program transforming
systems; systems to verify and
prove the correctness of pro-
grams; study of the concurrcacy
of opgrations; discovery of new
algorl}hms and improved meas-
.ures of effectiveness of known
algorithms,

» Software Engineering—The
structure and design process of
computer soltware, cspeclally
verification, testing, portability,
reliabitity, and human interfac-
ingeto numeric and nonnumeric
software systems. Areas of em-
phasls Include program vailda-
tion and testing, software tools,
and human factors in software
design and use. The program
also supports rescarchfin com-
putationally orlentedmMumerical
analysis, the desigf and con-
struction of high-quaNgy portabie
software for sclentificyresearch,
and experlmental implementa-

~

/

o

! ) ' ) L
* Theorgticai Computer Sci-  some of the characteristics of
inteiligence. Relevant arcas in- ,

clude knowiedge engineering,
automated theorem-proving, me-
chanicai inferencing, problem
solving, pattern analysis, com-
mer vision, naturai language

speech understanding, and

Vareas related to the automatic

analysis and handiing of compiex
tasks. :
. A}
_» Computer Systems Design—
Principles of computer systems
design reiating to the structure

-of computer systemsg or the pro-

cess of systems design. Topics
include, but are not limited to,
comptiter system architecture,
distributed computer systems,
integrated  hardware/software
systems, performahce measure-
.ment and evaluation, fauit-tol-
crant systems, loglc design, com-
puter dgraphics, man-machine
interaction, and VLSI design
methodology. The scope of this
program Inciudes experimentai

implementation where thatis an

integral part of the research,

» Coordinated Experimental
Research—Support to estabiish
and enhance experimental re-
search facllitics, ald technical and
professional support personnel,
and allow necessary maintenance
of the facilities, Support Is aiso
jpossible for large multiinvesti-
computer rescarch of a scale
not possibic under regular pro-

/gator projects in cxpcrlmcntl\l

-

arams. Grants are expected to -

have five-year durations, Note:

tion where that is an integral | Deadline for proposals Is Sep-

part of mc‘rcscarch. ~ {

. hﬂelilgent Systems—Conmt

o~

tember 16, Any recelved after
that date will be returned,

puter-basced systems that h,n/c * Special’ Projects-+ General

¥

|

/

o
' L !
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and speciallzed projects focus-
ing for example, on socletal Is-
sties In computer sclence, includ-

ing officg attomation, personal,

computing. home delivery sys-
tems, computer orime and legal
aspects of computing and soclal
Tand economic Impact; new direc
tiond In computer sclence and
applications, Including computer
nctworks and resource sharing,
database privacy and securlty,
and computer sclence education;
computer-based modeling: hu-
num/(umputu interfacer and

w.n'.(? ol

]
~r

in computer research, v
[}

L

_ o Elementary Particle Physics—
States afmatter and thelr prop-
7erties and Interactions; data that
can be compared with theoretl-
ol models and Ideas about the
nature ot the submicroscople
world. Support goes primarlly to
university groups to conduct ex-
© perimeital research-at the major
aceelerdtor centers at natlanal
labaratorles or at speclalized

AMillated laboratories.

o Intermediate Energy Nuclear
Physics—Dynamics of tuclear
and nucleon excltations and mu-

U (ear reactions, studied with pri-
“mary and secondary beams from
accelerators with energles greater
than about 100 MeV: roles of ex-
dted meson states In nuclel; basic
interactions and fundamental
symmetries investigated at the

« Comput¢r Kesearch Equip;

othier topics of speclal interest

w

ment—Support for the purchase
of speclal-purpose equipment for
computkr research. Funds for
maintenance during the first year
of operation may also be requested,
The equipment should be neces-
sary for #hc pursuit of specific
research projgts. it must be
needed by mor€ than one project
wand must be the kind of equip-
ment that would be difficult to jus-
tify for one project alone. The total
. cost must be at least $10,000. Sig-
nificant cost-sharing s required
(mintmum one-fourth of the costs
met). Note: Deadline for proposals

Is December 1, Praposals recelved

after that date will be returned.

4

\ .

rj |

university-based qr university- -

-

‘Interface between particle and
nuclmr physics. The prdgram
supperts national facilities and
user groups,

uclear Physics—Structure

and dlynamics of nuclear matter
and reactions among nuclel stud-
led with light and heavy lons from
avarlety of accelerators and with
neutrons, Emphasis Is on the
study of universal symmetrles
and conservation laws relevant
"o strong, electromagnetic, and
wcak Interactions as well as the
bulk properties of nuclear matter.

nterdisciplinary efforts and appli--

catlons to other fields are aiso
Important Lom‘)oncnts‘

o Atomic, Molecular, and Flas-

ma Physics—Properties and Inter
actions of particles at the atomlc,
molecular, and more complex
aggregation levels in which the

i
v
7
i

/

-
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Chemistry

0

atomic characteristics dominate.
Specliic interests includ¢ 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 perurbed elec-

tronic configurations In light and
heavy atoms; study of the com-
plex states formed during close
collisions of heavy atoms; ultra-
precise measurements of atomic
properties to verlfy basic theorles
and find expressions of néw physi-

callaws; qenera) and collision-
frece plasmas.

* Theoretical Physics—Quan-

¢ Structural Chemistry and
Thermodynamics — Equiiibrium
and time-dependent thermody-
namics and statistical echan-
- lcs; macroscoplc properties of
matter; intermolecular interac-

* tions in condensed phases; prop-

crties of cotloidal 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; reiat-
ed Instrument development.

¢ Chemical Phrysics—Develop-

ment of a general chemical theory -

to aid in the design and interpre-
tat’on of experimental studices;
chemical “Rudies of single colli-
sions of atoms and molecules;
acquisition and interpretation of .
 data on the interaction of radia-
tlon with atoms and motct..ulcs

18

R ¢

titative hypotheses to interpret
results of experimdntal physics
and to suggest new directions

- for research on the properties of
“physical systems, from quarks

and nuclel to stars. Emphasis Is
on particle, nuclear, and atomic
theories.

' « Gravitational Physics—Theo-

ry of strong gravitational fleids -

and applications to astrophysics
and cosmology: fine details of
weak gravitational fields; gravita-
tional radiation; gravitational in-
teraction with quantum mecha-

" nical systems.

v

°

I

5tudy of enerqy transfer within and ‘

between individual molecules; gas
phase kinetic sfudies to develop
general laws and theories in
chemistry.

e Chemical Dynamics—Kine-
tics and mechanisms of chemical
reactions in condensed media;
correlations and generalizations
relating  molecular structure,
cnergetics, and reactivity; charac-
terization of transient intermedi-
ates and thelr roles in producing
chemical change; Influence of

chemical emAronmcnts, catalysts,

and energy sources oh rates and

products of chemical reactions;
innovative techniques and instne-
ments to study reactivity; funda--

mental rate data for use in atlizd
disciptines,

* Chemical  Anatysis—New
and Improved methods for the
analysis of all forms of matter in

1]
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all nu-(ll.l. analytical Rrocedures

that couple novel chcmlstry with.

advanced hf\slrumentallon, cony
prehensive approaches to the
characterization of surfaces and
complex materials,

» Synthetic Inorganic and Or-
tallic Chemlstry—MNew
organoletallic and inorganic
compoynds; fixation of small

molecules; fuels and blomimetic

maodels; Inonymk compounds in

chemotherapy and plant and anl-
mal nutrition; environmentat im-

pacts of heavy lons; synthesis of
inorganic substances and mate-
rials that have useful catalytic,
clectrical, &‘nd thermal properties.

. Synthetlc Organlc angd Nat

-State Physics—Experi-

conductors, and nsulators in the
crystalline state. th(' ‘amorphous
state, and lntermuﬂate states
of dlsbrder, involving studies of

: plmw transitions argd electronic,

magnetic, gnd lattice structures
and thelr excitations. lmportant
arcas include studies ®f Physical
phenomena at surfaces, at inter-
faces, and inmicrosystems; pho-

ton, clectron, positron, fon, and [

neutron scattering from solids;
transport propertics; fesonance

studies: and nonear phumm :

G,
* Solid-State Chemlstry —Ex-

perimental rescarch on design,

synthesis, and higheyield prepara-
tion of new materals for emerging
sclence and technology: chemi-

search en metals, semi-

‘MM'HEMATI(‘LAL AND PHYSICAL SCIENCES

I

) \
ﬂ
ural Products Chemlslry—Dcslgn

and synthesis of theoretically i .

portant ngleculci; to test theories
of structure, bonding, and signifi-
cant propértlcs; development of

_highly efficient reagents and

methds for synthesis of impor
tant organic molecules; synthesis
of molecules mimicking proper-
tiey of living systems; idolation
characterizatjon, modification,
and synthesis of natural products

and study of th“rlgh\p. N
¢ Chemical jnstrumentation=-

- Ald to universjties and colleges

in acquiring major items of
multiuser instrumentation es-
sential for better fundamenital
research in chemistry.

cal reactivity of, within, and upon
solids; new methods of solid-state
synthesls- and physical proper-
ties of sollds. Relates chemical
composition and structure’to

chemical reactivity and to such .
physical properties as chemisorp- .
tion, defects, /electrical conduc-
tivity, mass transport, magnetism,

reaction Kinetics and mechanism,

- and chemical stability.

’ Low'Temperature Physlcs—
Experimental rescarch on con~
dénsed gihtter that requires low
anti/or Wtra-low lempuatures,

conductivity among ordered or

disordeyed alloys and cmr?

pounds; nonequilibrivm super-

conducting propcrtl:;s of weak
]

0:") t n \ ‘:
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link and Josephson junction de-  terdals—Research on fundamental Ih(.llltlcs, for the joint usce of fac-
vices: supeithtid properties of the  properties of ceramile materials — ulty and students, major coop-
isotopes of heliung and these  (eq., glasses,.refractory oxides,  crative research programs in im- '
and related phgnomena as they  carbldes, borldes, and nitrides)  portant materlals problems or
pertain to'systems of reduced di- -+ and electronic materials (seml- — problem areas, and seeding of
mensionality and reduced \lys conductors, Intercalated graph-  hovel concepts and  idcas in :
talline pertection, g ites, etc,), Research Is supported  matcrials research, |

e Condensed Matter Theory— O (1) n zterlals preparation, * Instrumentation for Materials |
Theoretical research on con-  Processhy and structural charac- Research—Support for multiuser, ‘
densed matter, involving studies  terization; (2) the effects of defect multidisciplinary instrumentation;
of phase transitions and critical  structure and microstructure on -, 4 ent and technique devet-
phenomena. kinetics of con:  €lectrical, magnetic, and optical opment; major cquipment that
densed matter systems far from - Propertles; and (3) mechanical normally would be handled by a .
cquilibrivm, elementary_excita-  Properties, fallure mechanisms, g, q1¢ pr(;grnm but costs more:
tions, Hincdr and nonlinear lattice  and environmental properties .. $200.000; closed-cycle he-

" dyhaniics, defects, surfaces, clec (including corrosion)’ ofceramlc Hum Hqucefaction systems,

- tronic and magnetic states, trans: 'j‘atcrld'b' ‘ «'Malerlals Research Groups
port and ()|)l|((l| |)I()‘)(‘I”( 5, (lll(' . P()|y|“er5-—[{cscar ‘h on the —-Support for ‘collaborative, mul-
MACIOSCOPIC Guantiom proper: — fundamental behaviqr of syn- ti-imvestigator rescarch within the
tids such assupcrconductivity  thetic macromolecule and the purview of the Division of Mates -,
and superfividity. complexitigs resulting fom their' gl Rescarch, Such research Is \

« Mctallurgy—Theoretical and — large size; synthesls of new poly:  expected to address major pro- \
experimental inpestigations to - mers of high molecular welght — lems in materials rescarch which )
determigic funtlamental struc- and precisely defined structure; reguire the combined expertise
tihe; le,(_,(y relations and pre- * Characterization of the chemical G geveral Investfgators and requi-
~dictive behavior of aystalline and —— and physical structure of poly-  gjte instrumentation. Support for
amorphous metallic systems in -~ mers; molecalar arangements — gych rescarch Is expected to be

“anious civivonments; corrosion, i amorphous and crystalline  three to five times larger than that
crosion, abrasion, andwear phe-- | polymers, and in thelr mixtaves: — provided in individual grants.
nomena: modification of surface f’l«l(:rltztflo'lc(:ule‘ir C'laltl.d{llfn‘lj!(‘.s « National Facllltles-l{t:;earch
..nul llllf(ll‘-‘;llrhl('(‘, structure by ‘"fd ',(",dx.d.“.pm; ;"f;'.“}'.d'l char- facilitles and specialized instru-
fon-implantation and fefation: "“"l_c,'lfs“('? and t el rL!dt on 'O mentation avaltable on a national
ship lupurmrrhus; lm('lc'.llmn.n'ul . "‘“:(‘-hf""’l('t‘h .(JPUI(IC“' trdn:?p:)rt': scale to the research community
arowth: kinctics of lguid-solid bl."“-‘ﬁ“-r f.""d f":'“t ?"‘I’r(r’l’tﬂ CS In general and the materlals re-
el solld solid phase transform: “'L()_r“'tl(,’ll,' h_('l,mlmm'o MACTo™ - gearch community in particular.
tions: solidificafion phenomena; molecular |’i.')clV or. _ These facilitles, provide unigue®
computer studies of phase equi- * Materlals Research Labora-  rescarch capalylitics that can be :
libriat, qrain boundary, and Inter-— 4o jes—Major Interdisciplinary — located only at one or a very few °
tacial - phenomena; F'”““""I"?L laboratories: designed to comple: — laboratories In the Natlon, Exam-
ordering, aned segregation effedts;: et ndividual research funding  ples include facilitics and resour-
fundamental aspedts of creep, by undertaking programs of a  ces for rescarch using high mag- . ‘
Latigue, and racture processes:— geope or complexlty not nor-— netic flelds, ultraviolet ind X-riry g
nonlinear anclastic behavior of . mally teasible under traditional — synchrotron — radiation, small-
metalllc systems; de ""'“"““” support. Essential activities In- angle neutron scattering, and
nechanisins, " clude the development ad op- “ultra-high resolution dectron milce

* Ceramics and Electronic Ma-— cration of central experigpental roscopy, Vo

| | .
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as follows: ¢

. . Cornell High-Enerqy Synchm

Aor more, information on the -
MNitional Facllities, contact theny

tron Source

Inmversity

/

;
!

WilsongLaboratory /
v Cofng

, Ithaca, New York 1485
(607) 256-7 Iﬁ:’)

ty

tion Senter A
University of W'b(.})llblll
Madison e
\3725 b(.hm.ldcy Drive
stoughton, Wisconsin 53589
(608) 876-66)51‘ ‘
/
/ .
/ ] .
National Cénter for Small-
Angle Scattulnq Research
Ouk Klqu National laboratory
. 0. I',()x X
Oak Rjdge, Tennessee 37830
(6|5/)/574 5232 .y
/
K u/qmcls Bitter National Magm‘
Laboratory
Massachusetts Institute of
/ Technology

Y

Wls( onsin Synchrotron Radia-

1170 Albany Stréet

Cambridge, Massachusetts
02139

"(617) 253-5517 '

Regional Facllity for High-
Resolution Electron
Microscopy

center for Solid:State

" Sclences PSB-255

Arizona State University

Tempe, Arizona 85287

(602) 965-6459

Reglonal Facility for Surface.
Analysis.

423 Shepherd Laboratorles

University of Minnesota

* 100 Union Street, S.E.
. Minneapolis, Minnesota 55445

(612) 376-9333
a .

Reglonal Facility for Surface
Science and Submicron
Analysis

Department of Physics

Montana State University

Bozeman, Montana 59717

(406) 994-3614
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These NSF programs seek to
strengthen engineering research

srme of that research on areas
relevant to natjprial goals. This
is done by supporting projects
. across the entire range of engi
neering dlsclpllnes and by iden- -
tifying and supporting special .
areas where results are expected
. to have timely and topical appli-.
. " 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
engmeering activity are to:

¢ Advance fundamental knowt-
edge of engineering principles
that will be applied to the analy-
sis andvdesign of a large varlety
of map-made devices, systems,
and processes.

« Strengthen the academic en-
gineering research base and ad-
dress the need for more basic
research to underlie lifdustrial
technglogy innovations.

¢ Create an improved research
environment that will encourayge
larger numbers of engineers to
seek graduate education and aca-
“dumic careers, ay well as pursue
research,
"o Sthnulate the application of
enginecring knowledge to the
solution of significant problems

of national interest.
- ¢

. and, as'appropriate, to focus.

" of support for research.are aca: .

-

The Engineering Directorate
consists of five major areas: °
Division of Electrical, Comput-
. er,and Systems Engineering |
Division of Chemical and Proc-'
€ss Englneerlng
Division of Civil and Environ-
mental Engineering
~ Divisign of Mechanical Engi-
- neering anvi Applled Mech

anics
© Office of Interdlsclpllnary Re-
search .
Ellglbl"ty

The most fmquﬁnt reclplents o

demic institutions:and nonp{pﬂf
research’ institutions, a]
awards are occasionally. ma&*tbe
profitmaking organizatiotfs
dividuals, and State, |ocal. '
Federal Government' agenetcs .
Most ‘awards resuit. fror runsq-i N
licited research proposals, which .
should be prepared accordlng to’
the guidelines set forthiin Ora,nts
for Sclentific and Englneermq
Kesearch (NSF 83-57). %~

Deadlines |

Submit proposals at anytime. |
Proposals recelved too late for
consideration in a particular fiscal
year (ending September 30% are.
considered in the following yéar.

. If a specific start date for the ‘proj-

w23
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Electrical, Computer,

and Systems

' |- Engineering

ect’ is important, clearly explain .

the (,Ircumstances and allow at
least six- -months lead tlme 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 know-
edge resulting from this research
contributes to technological in-
novations Programs support the-
oretical, experimental, and design
investigations in automation and

robotics; signal processing and .
communications; lasers, beams,

and plasmas; solld-state devices

and microstructures engineer-.

ing; systems-engineering, includ-
ing large-scale systems and com-

. puter-aided manufacturing and

operations research; hardware,
software, and algorithms for. nu-

merical and symbolic processing; .

bloengineering and sclence and
technology to aid the handicap
P d.

pecific areas of research include:

¢ Automation, Instrumenta-
tion, and Sensing Systems—Re-
search concerned with developing

¥ better understanding of the

machine decision and control
process. Subsystems involved
with'machine intellicgence include
smart sensors, pattern analysis

;
/ Y
/ v

Directorate tor Enginecring, Na--

tional Sclence Foundation, Room
53y Washington, D.C. 20550,

* (202) 357-9571. Or write directly

to the appropriate Engineering
division or office,

‘and processing, automated dafa

acquisitfon and scene analysis,
as'well as robotics and end-effect-

.or gontrol. Research-leading to

novel and unique instrumentation
systems is also supported.

- « Computer- Engineering—
Novel computér 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

computafjon, and design and™

implementation of new computer

languageg.

~ « Electrical and Optical Com-"
'munications—Systems method-
ol()gy and devices for optical
communications, large-scale
computer communications net:
works, digital signal processing,
information theory, and electronic -
circuits, including compuler-
alded desigp and very large scale
Integrated (VLSI) implementation,

¢ Quantum Electronics, Waves,

~ and Beams—Topics in quantum

electronles, plasmas, clectro-




|
o

/

magnttics and acoustick. This.

rescarch is typically related to
the generation, propagation, and
detection of electromagnetic and
acoustic-waves and the produc:
‘lkm and manipulation of ¢harged
particles. '

- o Solid-State and Microstrac:

tures /Z’nglnee’rlng—SolId-state :
electronics with emphasis on

novel devices and integrated elec-

ducting, optical, magnetic, and

. surface acoustic wave. Embhasls

on submicron devices and micro-
fabrication techniques.

¢ Systems Theory and Opera-
tions Rese€arch—New methods
of analysis, modeling, estimation,
idenitification, contrpk and opti-
mization that can be applied to
systems and processes; mathe:
matical techniques in operations

4

The Division of Chemical and

© pProcess Engineering focuses on

N

the design, optimization, and
nperation\of a wide range of
processes in the chenpkal, petro-
lcum/petrochemical, food, blo-
chemical/pharmaceutical, min-
eral, and aflied industries. The
division supports research that
lays the foundation for techno-
loglcal Innovatlon in chemlcal
and process industries. These
citorts Include the study and de-
velopment of fundamental prin-
ciples, design and control strate-
gles, mathematical models, and

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

+ Bioengineering and Research
for the Handlcapped—Bioengi-

. " neering supports research on the

]

pound semiconductor, supercon-

. with living systems. -

fundamental concepts and deslgn ‘

of sensors, transducers, and in-

strumentation;:imaging systems;. -

: . modelirig, simulation, and analy- -
tronics processing techniques.

Devices include stiiconand com- |

sls; and:the iihteraction of ultra-
sonic and electromagnetic enerqy

Research for the Handicapped
supports studies that produce
knowledge with high potential for

. aiding physically disabled per-
sons, Intluding synthetic speech
and recognition; innovative com-
munication and control systems;

- rabotics technology for prosthetic
engineering orlentation and mo-

* bility alds; and functional electri-
cal stimulation, ,

experimental technlquaé that -

cut acfoss.a large number of
industries and processes.

Areas of suipport include catal- |

ysis; combustion; plagma chemis-
try; ‘bioghemical, electrochemical,
macromolecular, and separation
- processes; particulate character-
jzation and Interaction; thermo-

dynawmic and transport propertles; -

and réng:wable an nonrenewable
materials processing. Specific
areas of research include:

¢ Kinetics, Catalysis, and Re-
action Engineering—The rates

4 +
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C I tlasses of catalyzed and uncata-
‘relate to the dcve!opment or
or to the design and operation

efectronmagnétic gand photochem-
ical processes.

¢ Chemical and Blochemlral
{1 Processes—Basic enginéering
| aspects of biochgmical engineer-
. ing, proctss control, process de:
.o slgn, pe)lymcr-pr()( essing, and
. | food prucess engineering.

] . ,

lSdslc.mlderstanld||1g of energetic
processés, including plasmas *

, - synthesis of materials, arc tech-
o nologles); combustion of con-
ventibnal and composite fuels;
-nuclear engineering (neutron
transport, reactor dyhamics, etc.);
energy conversion, Inclu mag
. neto-hydrodynamics, th*onlg&
5 and\dquct energy conversion,
e * Themy
R port Phenomenar-Thermody
] “namic propertles ‘and. theories,

transport ul\ld dfffusional proc-

\

C‘V"- and S The Dlvlsibh of Civil and Enwvir-

Enqunment al .| ?mmenlal Englneering deals with

1) extending qm understanding
Engineering . ot the basic béhavior of natural

and man- macle physical struc-
tures and syswhls from both the
/ clemental and macroscopic view-

- polnts, and (2) studying the effects

r\

, : of human activitigs on the natural
' - + environment. Hepee, one objec-

¢

- and mechanisms of important
+ | . lyzed chemical reactions as they,
control of chemical proc&;ssca '

' . of chemical -TC(L.t()rbr including .

* Engineering Encrgetlcs—- .

(plasma coating, etching, and

namics and Trans- |

-

CSSES,

turbulent mixing-in. pure fuids,

mixtures, and dispgrsed phases:

Systems studied provide data, cor-
relationg, and theory useful in the ,
design !f chemical, polynu.r and
cnergy-related Aproussc.s .

* Patticulate and Mumphase

Proces&es-uCharactcrlzation of
pq,ﬂlclus and particulate systuns
interfacial and colluiddl phcnmn

- eng and processing and modifl-

cation of dispersed solid, liquid,
and gas. partlculalc s‘.ystcms.

. Separanon Processes--

Improving performance and un'
~derstanding of existing prbcostes.
and devising noyel ones for the
cfficient. sqmratlon of chemical
species in process strecams. .

. Mlnemls and Primary Mater:

als Processing—Producing and N

handling minerais; metals, refrac-
torles, ceramics, and other inor-
ganic. raw materials,

* Renewable Materials Engi-
neering—£Engincering problems
Sretevant Yo conversion and use of

~ blologically based raw materials,

+ .

tive of these programs s to in-
crease understanding ot how
to design, construct, maintaim,
rcconstruct, and” operate an
cHicient, satisfactory, and c¢co-
nomlcaj bullt environment or
intrastructure. A second objec:
tive 1s to study the phenomena

involved - carthquake hazards -

and, throngh rescarch, point out
1]

interfacial and surtace.
phenomena, mass transfer and

3




ways to mitigate these hazards.
Specific areas of rescarch include:

» Geotechnical Engineering—

Soll, rock, snow, and ice mechan-

v lcs; engineering geolody and geo-
- ___—physics; and rhethods of analysls
and design related to construc-
tion, mining, drilling, and natural
hazard engineering.

e Structural Mechanics—Ad-
vances In construction materlals;

ural eftects such as wind; analy-
tical methods, use of computers,
‘laboratory and full-scale experi-
mental studies; relability and
- ‘optimization methods; evalva-
tion of existing structural systems
and materlals. / '

« Hydraulics, Hydrglogy, and
Water Resources Engineering—
tiforts to (1) gain a better under-

~ standing of natural phenomena of

. enggineering interest and (2) bulid
a sclentific foundation for engl-
neering practices and procedures
in such areas as groundwater flow,
crosion and sediment transport,
rainfall-runoff relationships, op:
timization of water resources
systems, and coastal and ocean
enginecring. .

) Envlronmen.tal and Water
Quality Engineering—Funda-

The Divislon of Mechanical En

-, gineering and Applied Mechanics
supports rescarch driven by both
ntrinsic Interest in the phenom-
¢ng that arise in technological
applications and the need to

. structural lowdings, including nat-

‘mental engineering principles
relating to quality aspects of

water supply, storm and sanitary
drainage, water and wastewater

treatinent, and the diffusion, dis- .

!
persionband’ interactions of en-
vironmental pollutants, -

" o Construction Engineering
and Building Research—Research

-lo develop knowledge basic to

(1) the construction of engineered
Tacilities and (2) the design, con-
struction, and efficient operation
of buildings. A limited amount of
research dealing with fundamen-
tal topics tn transportation engi-
neering is supported.

« Earthquake Hazard Mltlgé-

tion—An 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
materlals and the structural
response of engineering facili-
ties to earthquake loadings. How-
ever, It also deals with research
related to soclety's response to
carthquakes and other naturai
disasters, '

solve problems in mechanicat
enginecring and mechanics, Divi-

sion objectives include support

of basic research In the'gencral
arcas of fluld mechanics, solid
nw.(‘.iu.mlcs, and heat transfer,

\) :;0
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* Office of
Research (OIR)

Interdisciplinary

and ald to solve fundamental.

problems In designing mechani-
cal systems and devising the best
industrial praduction processes.

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

materials, composite materials.

* Fluid Mechanics—Hydrody-
namics, stability and turbulence,
rheology. fluid ‘biomechanics,
muitiphase flow and nonlinear
waves: ,

¢ Heat Transfer—Heat transfer
in porous materials, physical
mechanisms of boiling and con-

‘densation of fluids; heat transfer

in two-phase flow; novel tech-
niques for heat transfer meas-

OIR has two main functions
that support the Directorate for
tngineering and the NSF as a
whole:

* Engineering Research Cen-
ters—The Directorate for Engi-
neering will ladich this new pro-
gram In fiscal year 1985, The
Engineering Research Centers will
provide research opportunities to
develop fundamental knowledge

in cross-disciplinary technologi- .

cal arcas of major national and
industrial importance. The Cen-
ters are to Involve team cfforts;
cinphaslze the systems aspects

28
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urcment; l'undji/ncntals of dry
and wet cooling towers; schemes
for the use of waste heat: heatb
transfer enhancement for heat
exchangers. o ~

» Mechanical Sysjgms—Dy-
namical systems and control (in-
cluding robotics), desigh meth-
odologqy and Igteractive graphics,
machine dynamics (including
noise Qnd vibration), ,tribology
(inclugling modelln%jmaterlals
and diagnostics).

« Production Research—Unit
operations and computer-inte-
grated manufacturing processes;
potential for fabricating materials;

‘methods engineering; engineer-

ing ecopomy;: produictivity of white
collar workers and managers.
Themes Include manufacturing:
systems, factory automation, and
product quality.

7

of engineering; help educate stud-
ents in synthesizing Integrating,
and managing englne;vlng sys-
tems; Incorporate industrlal in-
volvement and support: and in-
clude a slgnlficant educatjonal
component involving both grad- *
tiate and undergraduate students.
U.S. acadentic research Institu-
tions with engineering research
and educatlon ptograms are in-
vited to.submit g Yopcsals; com-
plete informatiofy; is in the pro-
gram announcement NSF 84-22,
The program wl{l be managed
by the Oifice of Interdisciplinary
Kescarchy along with program di-
[ ]




rectors representing the principal
disciplines involved.
¢ Interdisciplinary Research '

Stimulation and Coordination—
O1 R also coordinates committees
of NSE program directors to stim-
ulate support of research touch-
g major technological or socl-

ctal Issues, The current commilg  rarel

tees are Biotechnolody: Robotics
and Autemated: Manufacturing
Research for the Handicapped;
and Solls aid Soll Science. Pro-
qram annountements are avail-
able for the first three areas at
this writing. Partial funding.is
available through OIR for basic
and applied research potential-
ly relevant to the handlcapmd
Proposals should be submittgd
to the disciplinary progran
with potential use for the handl
capped emphasized, and an’in-
formation copy sent to OIR
OIR will help process complex
interdisciplinary research pro-
posals that span the interests of
several NSE programs, Working

~

NSE provides funds for re-
search cquipment as part of reg:
ular reseageh grants, and it also
makes separate awdrds exclu-
sively for such equipment at in-
stitutions of highier education,
Fhe objective of this type of grant
is to improve the quality or
hroaden the scope of work to be
done at the proposing institution.

Important conslderations in
making these awards are the gual-
ity avict importance of the research

wit

proposals and gather jolnT 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
devotes funds to the sup-_/‘

symposia’ tozgeflhe rescagch

needs in high-visibility, cross-dis-

ciplinary areas related to techno-
logical Issues. or involving the
interaction of engineering and
scientific skills, State-of-the-art re-
view papers are also funded; they

~analyze such arcas and identifyre-
; carch opportunities and needs,

roposals are atcepted at any
tinfe,

v
.

o

For More Information

Kcseérchcrs with specific in-
terests should contact OIR stalff,
Koom 1121, (202),357-9707.

v

A
for which the equipment is to be
uscd; the appropriateness of the
equipment and its expected con-
tribution to the research; the
qudllﬂcatlons and past record

“the principal investigator ‘and

assoclated staff; provisions for
essential supporting facilities and
maintenance of the proposed
cquipment; and the impact of the
cquipment and rescarch on the

infrastructure of academic engl-

neering.

rogram directors, 0|R will.
coordinate the peer review of

Englneering

Research Equipment

Grants .

17

'S4




GQUIDE TO PROGRAMS

Engineering
Research
Initiation C{zcants'

Eligibllity -

Equipment proposals are ac-
cépted from U.S. academic insti-
tutions with engineering research
programs in areas normaily sup-
ported by the Engineering Divec-
torate. Awards wili be made ac-
cording to guidelines in the NSF
bookict Grants for Sclentific and
Engineering Research (NSF 83-
57) and program anmmouncement
84-51, Engineering Research
Equipment Qrants.

‘Deadiines

The target date tor receipt olJ 9834,
A

This program provides an op-

- portunity for recei u_lyljhppolnted

assistant or associadté professors
to initlate academic engu/leerlngt
rescarch, Proposers corhpete for
funding only with one another and
not with more senlor researchers.
Goals are to encourage faculty
to begin thelr research careers
and to ihake an academic career

in the engineering flelds more

attractive to recent graduates.
The program is directed toward
full-thne engineering facuity mem-
bers who have had no prior sub-

" are to be used

B
!
{
|

proposals Is December 15, Pro-
posals received after this date
will be reviewed, aithoiigh they
may miss a'scheduiefl panel
meeting, /

For More Informa tl(}h

. A brochure, Engineering Re-
search Equipment Grants, s
avallable on request from the Staff-
Assoclate, Directorate for Engi-
neering Rogpim 1115,/NSF, Wash-
ington, D}ZZOSSO. (202) 357-

\
\\

b -
stantial research s?pport. Qrants,

awiarded onacon
or the Initia-

tion of theoreticaljand/or experl-

mental research projects in any

rescarch area normally supported
by the Dlrectoraﬁg for Engineer-
ing. The deadline folf receipt of
proposais is De’(]:mber 3. A bro-
chure, Engineering Research Ini-
tiation Qrants, Is avallable on re-
quest from the/Staff Assoclate,
Directorate for Engineering, Room
1115, NSF, Washington, D.C. 20550
(202) 357-9834.

petitive basis, -

\ .






- Individual research projects

supported by these programs
are designed to strengthen scl-
entific understanding of blological

and soclal phenomena. Research

" Is supported across the spectrum,
from the fundamental molecules
of living organisms to the com-
plex Interactions of human belngs
and socletal 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, confer-
ences, the purchase of sclentlfic
equipment for research purposes,
the operation of speclalized re-
scarch facllities, and the improve-
ment of research collections.

To provide reasonable assur-
ance of longterm support for con-
tinuing projects of high scientific
merit, funding may be provided

for perlods up to 60 months, In

. annual Increments, contingent
upon the avallability of funds
and satistactory progress of the
research,

Institutions are required to
share in the cost of unsolicited
rescarch projects supported by
NSIE grants or contracts,

Before submitting a proposal
for researchsupport, consult the
brochure Grants for Sclentiflc
and Engineering Kesearch (NSF

83-57) for guldance lll'prebérlng

the application. A recommended
format and some standard forms
are in the brochure.
Forsinformation on Doctoral
Dissertation Research Improve-

ment awards, see chapter 7,

“Other Actlvflles "

‘Eligibliity

The most frequent recipients
of support for basic scientific
research in the blological, be-
havloral, soclal, and Information
sclences are academic institu-
tions and nonprofit research
groups. In speclal circumstances,
grants also are awarded to other
types of Institutions and to indivi-
duals, In these cases, preliminary
inquiry should be made to the

approprlate_program officer be-

fore a_proposal Is submitted.
Support may be provided for pro-
Jects Involving a single sclentist
or a number of sclentists, Awards

are made for projects confined-

to a single disciplinary area and
for those that cross or merge

- disciplinary Interests.

Deadlines

Submit proposals at any time:
allow about six to nine months
for review. Proposals $o be funded
In a particular fiscal year (ending
September 30) normatly should
be recelved no later than Janu:

\
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GUIDE TO PROGRAMS

Cellular ,

Blosciences

~

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

' lished in LQ&; NSF Bulletin,

A

For More Information | i

~"Contact the responsible divi- -
“sion director, National Science

Foundation, Washington, D.C.
2Q550‘ ) :

¢ Celi Blology—The biology of

* prokaryotic and eukaryotic cells

{n vivo and in culture; structure
and function of the cytoskeleton,
membranes, chromosomes, and
cell organelles; meiosis and
mitosis; growth control; bio-
geneehs and processing of cell

structural elements; regulation
of cell shape, polarity, and motil- .

ity; mechanisms of endocytosis,
secretion, ar 4 other cell activities.

e Celluldy Physiology—Recep-

. tlon of signals by cells, message

transduction within celis, 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 Blology—
Mecchanisms involved in the devel-
opment and growth of plants and
animals. Areas Included are em-
bryogenests, morphogenesis, re-
production, pattern formation,

"Areas of Research

The major research areas of

'NSF programs in the Biological,

Behavioral, and Soclal Sclgnces ~
are summarized below. Note:

- Support is not provided for clin-

~ Ical research (diagnosis or treat-
‘ment of disease, abnormality, or
malfunction in people or animals . -
“or testing of drugs or procedures

for their treatment).

.

gene expression, cell-cell inter-
actions, differentiation, and regen-
eration. Emphasis Is on the ex-

perimental analysis of developlng o

systems.
* Fuka Genetic Bloiogy—
Organization, 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.

s Regulat
teristics and evolution of mech-
anisms, such as endocrine and
neuroendocrine systems, that
initiate, integrate, and regulate
physlological functions in tissues,
orgahs, and organisms. Physlo-
logical adaptation of animals to
environmental variables, includ-
ing conditions of stress.

Blolog}-—(:hdr’ac- ,

P T




* Alternative Biological Re-
sources—Use of biologlcal sys-
teins and biomass conversiotas
alternative sources of industrial

chemicals and materlals. Major
areas supported: blological conk’.,.

verslon of lignocellulose; under-
utilized resources, such as arid

land plants, as sources of indus-

trial chemicals; biological nitro-

gen, fixation and plant stress .

(drought, salinization, etc.),

¢ Blochemistry—Structure and
lunction of proteins, carbohydrates,
and nuclelc aclds, and the iden-
tification of the molecular para-
meters that determine thelr func-
tions; the mechanism and regu-
lation of the biosynthesis of BNA,
RNA, proteins, carbohydrates, and
lipids; enzyme structure and func-
tion; the biogenesis, topography;
and assembly of membranes and
~ macromolecular complexes: virus
structure, assembly, replication,
and expression, ' - ™~

* Biophysics—Structure, dy-
- namics, and interactions of blo-
loglcally important macromole-
cular compounds; relationship of
structure to function In these
compounds; changes and altera-
tions in physical and chemical
properties of these compounds

that occur during the functional

state; supramolecudar transfer
and electron transter in blological
macromolecules, system-, and
assembilies.

* Prokaryotic Genetic Biology
~QOrganization, function, trans-
misslon, regulation, and recombil-
nation of genetic Information In
prokaryotic organisms, including
viruses: repair of damaged DNA,
gene evolution, genetics of micro-

“«and transform metabolites, pro- | .

" changes. The program does not

Blological Instrumentation | Vo

BIOLOGICAL, BEHAVIOHAL. AND SOCIAL SCIENCES

b 1

blal interactions with eukaryotic
organisms, and genetics of mi-
croblal plasmids are Included.

« Metabolic Biology—Mecha- , 4,
_nisms of regulation and charac- |- L
erization of biochemical path- e
“ways by which plant, microbial, ) '
rand ‘animal systems assimilate

Molecular
. Blosciences

vide energy for vital processes,
and respond to environmentai

generally support research: in o
blochemical pharmacology, me- . e
tabolism of xenoblotlcs, or the o
metabolic basls of disease. '

The purchase of major, spec: ' =
ialized Instruments for use by
groups of investigators In both
cellular and molecular blological
research; development of blo-
lagical instruments that are not
now avallable commerclaily and.
wili Increase the acturacy and sen- .
sitivity of research observations.

Postdoctoral Reseamh"l"ellow-
ships in Plant Biology

Supported by both Celiular BI-
sciences and Molecular Blosci-
ences, this Initiative Is designed
to encourage a wide range of
biological and physical sclentists
to pursue research careers in the »
plant sciences, and to lct recipl-
ents choose research environ-
ments that will be most beneficial : ' .
to thelr future sclentific develop- ’ : -.
ment. Applicants should present :
a research plan that contributes
to a basic understanding of plant
blology at the molecular, cellular,
or whole plant level, ‘preferably
in a discipline or subfieid other
than that of their doctoral train-

X 25
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—F

\ .
Biotic Systems
and Resources

Behavloral and
Neural Sciences

“

ing— for example, a microbial
geneticist studying the regulation
of enzymes In plants or a physical

chemist studying lon transport in

\

¢ Ecology—Community ecol-

| . ogy of land and inland waters; with- -

emphasis on Interaction$ such
as cqmpetition; herbivory, -polli-
natigh, and predation in natural
and agricultural ecosystems, and

: ‘toevolution within interacting
" groups; microbial ecology of solls

and sediments, especially In reja-
tion to decomposition, nutrieht
cycling, and productivity; infiu-

"ences on the distribution and
"abundance of antmal and plant

communities both° now and In
the recent geological past.

* Ecosystem Studies--Fileld,

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 varlable systems;

information on ecosystem man-
agement and exploitation.

* Systematic Blology--The
identities, relationships, and dis-
tributions of lving 3$pecies of

e Developmental Neurosci-

ence—Factors that influence the |

formation, growth, aging of the

. 35
/

¢

plants. For more Inforlnatli;n.
contact the program by writing
NSF or calling (202) 357-9782.

plants, animals, and microorga-

- nisms;-fossit-studles-of extinet--

specles to determine changes In

 biotic diversity through the earth’s

-

‘history; iImproved methods: “of )

gathering, processing, and ana-

lyzing systematic data; functional

morphology; chemosystematics.

e Biological Research Re-
sources—Operational and refur-

bishment support for blological

research resources—including. -
living-organism stock centers, .
_biological fleld-research faclll-

ties, and systematic research col-
lections—to enhance the use of

" these resources by U.S. sclentists.

» Population Biology and Phys- .

lological Ecology—-(]eneral prin-

ciples that describe the adapta-_

tions of animals and plants’to
thelr.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

variabliity’ physlological aspects
of genetically determined enzyme
variabllity.

L]
[

nervous system; how neurons and

glia differentiate and regenerate;

how connections betwecn neu-

atl




| rons are formed and maintained:

| und the interactions of environ-

| mental and genetic factors in
neural development.

s Integrative MNeural Systems—
Pathways and-mechanisms that
process neural activity, generate
simple and complex patterned

respQnses (such as those underly-
ing Icarnlnq) and carry signais to
the muscle cells; and the mecha-

~ nisms of nerve-to-muscle trans-
misslon, reflexive behaviors, and
the activities of the autonomic
nervous system.

« Molecular and Cellular Neu-
robiotogy—Biochemical and blo-
physical properties of neurons
and glia which determine their
special  functions; molecular
events related to the regulation of
transmitter and receptor synthe-
sls; generation and transmission
of electrical impulses by the neu-
ron; metabolic events that re-
spond to changes in neuronal
activity; and approaches using
genesplicing and monocional an-
tibodies- in the study of neural
mechanisms,

~nomena,

“~inotor-outputs; produce-plastic— .
s Psycho ology-—f‘ield and

Ir' i a

‘ .

) SCM Physkrom! and Per-
Ty

ception—Sensory /' mechanisms
and processes at the molecular,
cellular, physlologlcal and behav-
joral levels Involved in transduc-
tion, neural codifig, andinforma-
tion processlng,/ euroblological
and psychophysical correlates

of sensory cma;v perceptual phe-

Iaboratory udies of behavior
and its ge tlc, environmental’
-hormona eural and motiva-
tional detz/

range of dbservational, experi-
mental; tHeoretical, comparative,
and qua‘ﬂtltatlve approaches;
animal learnlng and memory,
conditigning and stimulus con-
trol, préferences and aversions,
foragirig and ingestion; migration
and homlng, communication, and
the
havl rs of animals,

»' Memory and Cognltlve Proc-
essa—-complex human cognitive
shavior including memory, atten-
tion, concept formations deci-
slonmaking, reading, thinking,
""and problem solving: the devel-
opment of cognitive processes

" in infants and children.

.
M A
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inants, using a wide ,

ocial and reproductive be-

i

*-Social and Developmental .
Psychology—Labotatory and field
research in (1) all areas of human
soclal behavior, Including social
perception, attitude formation
and change, and soclal learning;
(2) all areas of human soclal de-
velopment in children and aduilts,
Including personality and émo-

__tional deyelopmental processes.

s Linguls\. . s--Syntactic, se-
mantic, phonological, and pho-
netic properties - of Individual
languages and of language in
general; psyctiological’ processes
in the produdlon and perception

‘of speech; blological foundations’

of language; soclal influences on
and effects of language and dia-
lect variation; formaland mathe-
matical properties of language
models.

s Anthropology—Archeology
and cultural, soclal, and physical
anthropology spanning all toplcs,
geographic areas, and methodol-
ogies. Includes study of human

.origins and the interaction of pop~ -

ulation, culture, and enviroriment;
systematic research collectioms;
improved methods of radlocar-
bon and other techniques of ‘dat-
ing and analysis. .

\ -
P
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Social anﬁl Economic
Science / . ,

d

* Economics—Microanalysis of

. economic aggregates, including

national income, price levels,
and employment; forces deter-
mining the time path of the

' economy In response to varlous

stimull; determinants and con-
sequences of market structure;
interaction of fiscal and ‘mone-
tary varlables in.open economies, '

particularly as thes¢ pertain to. ~—accessiblilty of soclal statisticai - ..

probiems of inflation and unem-

ployment; economic study of
_renewable and nonrenewable
resources; nonmarket decision-
making: labor ecenomics and
human relatlons; economic his-’
tory and development; interna-
tional economics; techniques of
quantitative analysis; empirical
validation and assessment of dif-
ferent types of economic models;

- mathematical.economics, -

* Geography—Explanation and.
impact of population shifts, migra-
tion decisions, industrial location,
regional stagnation, and residen-
tial cholce; effects of public policy,
environmental preference. and
percelved travel’ costs on lard-
use decisions; geographic dlﬂ'ﬂ*‘n
sion of Innovdtlons. :

. Soc(ology--Processes by
which organizations adapt to and
- produce change in their social
context; decisionmaking in orga-
nizations and smalil groups: social
confext of human development
.and behavior: soclai f&ctors in
popuiation change; soclal strati-
fication and the development of
careers and work roles; the role
of communication and influence
networks in individual and com-
munity decisions; ¢flects of soclal -
ofganization on science and

knewledge: variation In the social
attributes of cities and thelir ef-
fects on competition for reSources
and population.

¢ Measurement*Methods and
Data Improvement—Siirvey oper-

, ations research; methods and. K

applications of cogitive sclence *-

models for the quantitative anal-

“ysls of soclal data; improvements

in the sclentificadequacy and -«
data, inciuding those generated
by government as well as the '+
academic research community; .

and information science to so-

clal measurement.

* History and Philosophy of Sci-
ence—The nature and processes
of development 'in sclencé and
technology; the interaction be-
tween scjence and technology
and their impact on soclety; the
interactions of soclal and intel- -
lectual forces that promote or
retard the advance of science; '
differences in the nature of theory '

. and evidence In different scien-

tlﬂc flelds.
Note: The history of medlclne s’

. not supported,

* Political Science—Local, na-
tional, and international ¢overn-

.mental institutions; the effects

of structural factors on political
participation and effectiveness;
national election studies; the
impact.of economic and soclal
change on political processes;
factors Influencing bureaucratic
decisionmaking and policy formu-
latlon; processes of conflict and
political instabliity. '

* Law and Social Sclences.— .

Processes t_hat enhance or di-



minish-compliance with and the
impact of law; causes and con-
sequences of varlations and
+ changes in legal processes and
institutions: personal, soclal, eco-
fomic and cultural factors affect:
" ing the use of and responses to
law; the dynamics of disputing
and dispute resolution mecha-
nisms. processes, and strategles;

behavioral adaptations to reguia-
tions; the consequenges of reguia-
tion for iIncome 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 reg‘ulatlon for work or

- the -determinants-of-deelston— —job mobility:

making and rulemaking in legal
fortns and contexts; conditions
and progesses that influerice the
development of law and create
transformations between formal
~ legal rules and law in action. -

* Regulation and Policy Anal-

ysis—Technical, economic, and .

soclal aspects of regulation, in-
cluding the costs, benelits, and
equity consequences of the U.S,
regulatory regime; political and
" managerial decislonmaking in

the regulatory process; business -

«dnformation. Science—Theo-

retical and empirical studies of
the properties of information and

the dynamics of information ag-

gregation and transfer. Emphasls

is on investigations of informa-
tion-processing principles in pat-
+ tern recognition, learning, memn-
~ory, problem solving and issues
relating to knowledge-based sys-
temns such as the use of natural
languagies, knowledge representa-

© tion, tomplexity, uncertainty, and .

inference. Support also goes. to
rescarch on structural properties

BIOLOGICAL, BEHAVIORAL, AND SGCIAL SCIENCES

. Dcclslon and Management
Science—Fundametal research
on decislonmaking 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-
loral factors. Proposals dre ac-

- cepted fromsinvestigators in all.

fields of sclence.

of Information Colléctléns and on
methods of document and knowl-
edge retrieval. :

¢ Information Technology—
Theoretical and empirical re-
search advancing the design of
information processing systems
that augient human information-
processing activity. Emphasis is

-on the generation, integration,

transfer, retrieval, and display of
diverse (text, numerical, pictorial,
aurpl) modes of Information: in-
teractions between human and

Information Science

and Technology
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machine information systems:;
and principles and methods of
modeling the performance of in-
formation systems.

¢ Information Impact—Theo-
retical and empirical investiga-
tions. of information and informa-
tion techpology as a factor in

economic, organizational, and

socletal processes; research on

the-rote-of- Information-and-Infor- -
‘mation 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, soclal ang behavioral

consequences of information
technologles involving interactive
and knowledge-based systems,
and the structure of information
industries. '

* Research Initiation. for New
Investigators In Information
Science—Support to strengthen
scientific manpower [n- the infor-

' K

[
mation sciences through oppor-
tunities for recent doctoral-level
graduates. The program Is di-
rected toward full-time scientific
faculty who have heid the degree
for four years or less and have
not previously received awards for
research in the information sci-
ences, Qrants, awarded on a com-
petitive basis, are given to start

_projects’ in areas supported by

the Division 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. -\

Fo,r Moré Information

Program announcements giv-
ing more information. are avail-
able from the Division of infor-
mation Science and Technology,
National Sclence Foundation, -
Washington, D.C. 20550.
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Research in the Astronomical$

Atmospheric, Facth, and Ocean
Sciences is supponcd to increase
sclientific knowledge of the natu:
ral environment on earth and In
spage and of the varlous effects
of human activity that interacts
with this environment, General ob-
jectives of this research are to:

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

'« Advance knowledge of the
carth’s upper and lower atimos-
phere, including its general clr
culation and the physical bases
of climate, and the smaller-scale,
shortersterm phenomena that
describe weidther processes.

¢ Provide t'ln/ﬂgg[.mslghts’ltitb

PSS, .
s

]

The overall objective of the
Astronomical Sciences program

I8 to Increase our knowledge of
the universe. Kesearch Is almed .

at determining the composition,

" structure, and evolution of plan-

ls, 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, geologlcal,
and biological processes in the

. world's oceans, and at their

boundarles with the atmosphere,
the shoreline, the sea floor, and
the earth’s crust beneath,

¢ Foster, in the antarctic and
arctic regions, multidisciplinary
research that (1) helps to solve

reglonal and worldwide problems

and to protect the environment,
and (2) ensures equlitable 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 Natlonal Sclence Founda-
tion supports the development
and operation of three Natlonal
Astronomy Centers whete radio,
optical, Infrared, and speclal tele-
scopes are made avallable on a

11}
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competitive basis to the sclen-

tific community. Resident stafls .

at the Centers give technical as-
sistance to visiting sclentists, do
studies of their own, and develop
advanced instrumentation. These
Centers meet national needs for
‘rescarch In specific areas of sci-
ence requiring facilities, equip-
ment, staffing, and operationai
support that could not appro-
priately be oftered a single insti-
tution to the exclusion of others.
Unlike many federally spon-
sored research laboratorles, the
. National Astronomy Centers do
‘not perform specific research
tasks assigned by or for the
direct benefit ol the Government.
Instead, thelr purpose is to make
avallable to all qualified sclentists
the facilities, equipment, skilled
personnel support, and other re-
sources the sclentists necd to
do Iindependent research of thelr
own choosing,

>
ASTRONOMY PROJECT
SUPPORT (

" The Astronomy Project Sup-
port program provides a broad
base of support for fundamental
research almed at an understand-
ingy of the states of matter and
physical processes in the solar
system, our Milky Way galaxy,
and the larger universe. "

Deadtines

Submit proposals at any time
during the year; allow about seven
to~nine months tor review and
processing,

For More Information

Contact the Division'of Astro-
nomical Sclences, Astrqnomy
Research Sectlon, National Sci-
ence foundation, Washington,
D.C. 20550,

Areas of Research

* Solar System Astronomy—
Theoretical and observational
studies of the detailed structure
ahd composition of pianetary
surfaces, interlors, atmospheres,
and satellites; the nature of smali
bodies (the asterolds, 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 observationai
studies of the structure and activ-
ity of'the sun; the physical prop-
ertles of ali types of stars; all
aspects of stellar formation and
evolution; the effects of mass loss,
rotatioh, and magnetic felds; and
the properties of stellar atoms

and molecules of relevance to stel’

lar astronomy.

¢ Galactic Astronomy—Theo-
retical and observational studies
of the distribution and kinematics
of stars in the Iimmediate vicinity
of the sun (through determining
thelr distances and motions with
the highest attainable p'ecision);
the characteristics of binary and
muitiple star systems, star clus-
ters, and the Interstellar medium;
and the structure and evolution
of the Milky Way galaxy.

o Extragalactic Astronomy—
Theoretical and observational
studies of extragalactic objects
ranging fro\m the nearest galaxies

42
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to the most distant quasars and
thel~ relevance to galactic evofu-
tion and cosmology.

* Astronomical Instrumenta-
tion and Development—Devel-
opment and construction of state-,
of-the-art detectors and data-
handiing equipment; procure-
ment of detection and analyslis
systems for telescopes at institu-
tions that preze'ntly'lack such ;,
systems; devetopment of inter-
active picture-processing systems;
very-long-baseline interferometric
instrumentation; and application
of new technology and innovative
techniques to astronomy.

* Electromagnetic Spectrum
Management—Coordination with
Government agencies of electro-

magnetic spectrum usage for . -

research, as well as frequency
assignments for other telecom-
munications/electronics systems.

NATIONAL ASTRONOMY
AND IONOSPHERE CENTER

NSF supports the National As-
tronomy and lonosphere Center
(NAIC), a visitor-orlented National
Research Center devoted to sclen-
tific investigations In radio and
radar astronomy and atmos-
pheric sclences. NAIC Is oper-
ated and managed under con-
tract to NSF by Comell University.
NAIC headquarters are In Ithaca,
New York, and its principal ob-
serving facllities are located 19
kilometers southyf 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 acquisition-and processing
tquipment,_The Center has a

pennanent staff of scientists, engl-
neers, and techniclans who are
avallable to help visiting inves-
tigators with thelr observlng pro-
grams.

The principal research instru-
ment is a 305-meter, fixed spher-
ical radio/radar telescope—the
_ world's largest single radio reflec-
tor. The frequency capabilities
range from 50 megahertz to 5
digahertz, Transmitters include an
S-band (2,580 megahertz) radar
Tor planctary studies and a 430
megahertz radar system for
aeronomy studhék second ob-
serving site, loCated 9.6 kilo-
meters from the main site, has
a ‘30.5-meter steerable parabolic
antenna; it is paired with the main
antenna to provide an effective
interferometric $-band radar
mapping system, This antenna
pair is also available for radio
astronomy interferometry at a
wavelength of 12 centimeters.

The $-Band Planetary Radar
system is now available for high
spatial resolution studies of strat-
osphicric dynamigs, A high-power
ionospheric heating facility (HF)
provides - unique capability to
investigate  nonlinear plasma
phenomena in the lonosphere.
The data-processing capabillities
of the Observatory include a
Harris computer system and an
JAVFlY Processor,

Ellgihitity

The NAIC tachlitles and instra-
mentation are avallable on a com-
petitive, basls to qualified scien-

J

ASTRONOMICAL, ATMOSPHERIC, FARTH, AND QCEAN SCIENCES

tists from all over the world,

Telescope time Is assig red after
judgment of research proposals
on the basls of scientific merit,

|{ ¢ capability of the instruments
t0 do the work, and the avallable
telescope time.,

(¥,

For More Information

Contact the Director, National
Astronomvand lonosphere Cen-
ter, Cornell Unlve.rslty. Ithaca, New
York 14853.

NATIONAL OPTICAL
ASTRONOMY
OBSERVATORIE

" 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 scl-
entists.

The headquarters of NOAO are
in Tuscon, Arizona. NOAO in-
cludes Kitt Peak National Observ-
atory (KPNO), Cerro Tololo Inter-
American Observatory, and the
National Solar Observatory. 1t Is

suppotted under the terms ofa,

contract between NSF and the
Assoclation of Universities for Re-
scarch in Astronomy, Inc, (AURA).
‘A consortium of 17 major univer-
sities, AURA (s responsible for
operating and managing NOAO.

The observing facilities of KPNO
are located on Kitt Peak, a 2,089-
meter mountain 90 kilometers
solithwest of Tucson.

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

S

| S
»y>

”~

States, the 4-meter Mayall Tele-
scope. Among the other KPNO
telescopes atop Kitt Peak are a
2.1-meter generai-purpose reflec-
tor with optimized Infrared ob-
serving equipment; a 9 '
meter coude feed (assoclated with
the 2.1-meter); a 1.3-meter Casse;
grain reflector for infrare
vations .and photometric studies;
and two 91-centimeter auxiliary
telescopes available for solar,
planctary, and brlght-object aob-
servations.

Solid-state array detectors, par-
ticularly of the charge-coupled
device types, are being applied
to several faint-object observa-
tional problems. Seven different
infrared Instruments are now In
use on the 1.3-meter, 2.1-meter,
and 4-meter telescopes, all of

which are equipped with the

chopping secondary mirror re-

quired for Infrared work. Kitt Peak.
also operates the Harrison “C”

ruling engine, currently the only

source of large, high-efficiency

diffraction gratings for the astro-

nomical community.

Kitt Peak Is also the site of
three Universlty 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 flelds ranging from
solar physics to cosmology. The
Observatory's basic programs
involve the operation of nine tele-
scopes. Many of the instruments,
including the Mayall 4-meter tele-
scope, are used for daytime in-
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frared observations In!d(ldltion
to a wide varlety of nlghttlmt.
abscrvations, ;

Cerro Tololo Inter-American
Observatary (CTIO) pruvi:dcs qual-
ied sclentlsts with the télescopes
andd related facllities required for
rescarch in groumd-baséd optical
astronomy In the southu n hcm
Isphere.

CTIO has oﬂlccs, laboratories,
and housing Iorr U.S-hired staff,
In the coastal gity of La Serena,

Chite, about 482 kilometers north
of Santiago on the Pan Amerlcan

Highway. Observing facllities are
located on Cerro Tololo, a 2,194-
meter mountaiy on the western
slopes of the Andes, about 64
kllometers Infand from La Serena,

CTIO  operates seven tele-
scopes, Including the 4-meter
neardwin to the Kitt Peak 4-meter
Instrument. The others are the
L5meter, 91-centhmeter, 61-cen-
thneter (orlginally installed by the
Lowell Observatory for planetary
observations), and 4 1centimeter
rehectors; a 61/91-centimeter
Schimldt telescope on loan from
the University of Michigan; and a
L'meter reflector on loan from
Yale Unlversity. These Instruments
are ¢qaipped with spectrographs,
cameras, and photometers gim-
Har to the ones at Kitt Peak,

The National Solar Observatory
(NSO) Is devoted Lo optical re-
scarch In the fields of solar phys-
ies, solar-terrestrial relationships,
and related arcas, NSO makes
avallable to gualified sclentists

the world's largest collection of

modern optical solar telescopes
and auxillary Instrumentation de-
slgned to observe the solar pho-

tosphere, cl'lromoslinre, and
corona,

NSO has ul)scr)v!nq facllltles_wu
lzona, and Sa-

atop Kitt Peak,
cramento Peak/New Mexico. The
Kitt Peak facllities consist of the
1.5-meter McMath Solar Tele-
scope, the world's largest solar,
rescarch Instrument, and a solar
vacuum  telescope/magneto-
graph, used for synoptic obser-
vations of the sun. Althougn the
McMath telescope comiplex was

“designed primarily for solar ob-

servations, It Is also used reg-
ularly for nighttime studies of pla-
nets and stars, ’

The Sacramento Peak ubsc -

ing facllitics are located at an

¢levation of 2,800 .meters on a
crest of 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 Blg Dome complex
cquipped 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
cquipment,

An Integral part of the NOAO
program Is to apply advanced
technology to.astronomical in-
strumentation. The Observatory's
activities include development
of two-dimenslonal optical and
Infrared detectors, large diffrac-
tlon gratings, auxiliary instru-
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monbs lm existing telescopes,
and (rnqlm,erlnq deslgns for tele-

:opgs of the future. _

As a scientific visitor-orlented’
facllity, NOAO recelves many U.S.
astronomers and a smaller
number from abroad. The NOAO
resigdent staff of astronomers,
engineers, and varlous support
personnel Is.avallable to assist
these visltors In meeting thelr
sclgtltmc goals,

l«h

Ellglbmty

Lrhe NOAO facllities and instru-
mc;.ntdtlon are avallable on a com-
petitive basis to all qualified U.S.
sclentists and, on occasion, for-
elin visitors. Telescope time Is
agsigned after judgment of re:
search proposals on the basis of
a(.lentlﬂc merit, the capability of
the Instruments to do the work,
and the avallable telescope time.,
NOAO staff members and visiting
astronomers are treated equally
with regard to use of the fadlltles.

For More Information

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

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

NSF supports the Natlonal
Radio Astronomy Observatory

(NRAO), which makes radio as-

tronony facllities avallable to
qualified sclentists, ‘The NRAO
stall assists visiting sclentists




* this network Is involve

with the large radio antennas,
recelvers, and other equipment

_needed to detect, measure, and
identify mdlu waves, from astro-

nomical nb]octs

“Headguarters for NRAO are in
Charlottesville, Virginia, The three
nh!\rvln_q sites are located in

Grden Bank, West Virginia; Kitt
Pcak near Tucson, Arizona; and
80 kilomcters west of Socorro,
New Mexico. NRAO Is supported
under the terms of a contract
between NSE and ated Uni-

~versities, Ine (AUD, a consortium

of nine universities that is respon-
sible for NRAO operation and
management,

Two telescope systems are
operated at the National Radio
Quict. Zone site in Green Bank,

. The premier telescope at Qreen

Bank Is the 43-meter instrurment,
which permitsithe study of spec-
tral lines at centimeter wave-
lengths, The telescope s an in-
tegral part of the Very lLong
Bascline Interferométer netv.ork:

XIn studies

AN
\~
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1)
of quasars and the high-resolu-
tion mapping of galactic objects

over transcontinental and inter-

continental distances. The large-
aperture, 91-meter telescope is

instrumented for survey studies of

both continuum and spectral-line
radiation from galaxlfs where its

great smsltlvlty is an'advantage.

A 12-meter millimeter-wave-
length telescope is located on Kitt
Peak to take advantage bdf 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 (VLA) west

of Socorro, New Mexico, consists
of 27 antennas, availabie for use
in an Interferometric mode for
aperture synthesis observations
of falnt radio sources. Both con-
tinuum and spectral-line obser-

vations at wavelengths of 1.3,2,
~ 6, and 20 centimeters can be’
_.madc

Y

“

©

The four-clement interferom-
cter at Green Bank Is operated
full time for the U.S. Naval Ob-
servatory'on a program of meas-
uring the earth’s rotation and
determining certaln astronomicai
constants.

, Eligibiitty

NRAO makes observing time
on each instrument available for
the use of ail qualified U.S. scien-
tists and, on occaslon, foreign visi-
tors. Telescope time Is assigned
after judgment of research pro-
posais on the basis of sclentific
merit, the capability of the Instyu-
ments to do the work and the
avallable telescope time.

For More Information

Contact the Direc‘or, National
Radio Astronomy Observatory,
Edgemont Road, Charlottesville,
Virginia 22901.
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Atmospheric,

A

. The Atmospherk: Sclences pro-
~ gram supports research to add
new understanding of the behav- -
“lor of the earth’s 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 varlations. -

e Studies to understand the

" natural global cycles of gases

and particulates in the earth’s
atmosphere.

NSF also.provides support to

.opevate the Natlonal Center for

Atmospheric Res@ilsch (NCAR)
and the Upper AtmoSpheric Faclil-
ties (UAF). NCAR does research
in atmospherlc and related sci-
ences and cooperates with uni-
versitiés and other organizations

- to coovdinate large-scale atmos:

pheric research projects. In addi-
tion, the: Center operates major
aircraft, computer, and other factii-
ties for use by university and NCAR
scientists.

The UAF consists of four large -

incoherent-scatter radar facili-
tles located along a longitudinal
chain from Greenland to Peru.
They allow scientists to investi-
gate both local and globai upper
atmospheric problems.

Finally, NSF provides support
for participation by the U.S. su-
entific community In intemational
sclentific research endeavors,
such as the Global Atmospheric
Kesearch Program (GARP), -

A b 4 6

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 plangts, and the sun. Spe-
cific objectives are:

""e To develop the scientific
basis for understanding (a) the
dynamic and physical behavior

of climate and weather on all

scales and:(b) the natural globai

in the earth's atmosphere.

¢ To improve understanding
of the composition, energetics,
and particularly the dynamics of
the coupled upper atmospherlc
system, :

¢ To improve our knowledge
of the sun as It relates to the
earth’s upper atmosphere and
space envlronmeﬁt:

Eligibility

Proposals may be submitted
by academic institutions, non-
academic and nonprofit research
organizations, profitmaking and

‘cycles of gases -and particulates

private resgarch organizations, |

and indiiduais. Occaslonally, NSF
sponsors eflorts by other Qovern-
ment agencies, partlcularly for
fleld programs.

Target Dates

Submit proposais at any time .

during the year for all programs

except Climate Dynamics. Aliow

about six to nine months for
\review and processing, For the
Cllmate Dynamics Program, target

dates for proposal submission



are May 1, August 1. and De-
cember 1, to allow starting dates

___of November 1. February 1, and

~ June 1, respectively,

For More Informatlon .

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

Arcas of Research

. Aetonomy——Upper and mid:
. «lle atmosphcrc phenomena of '
Idnization, recombination, chem-
ieal reaction, photoemission, and
transport; the transport of ener-

gy, momentum, and mass In the *

mesosphere-thermosphere-iono-
sphere system (Includes the proc-
esses [nvolved and the coupling
df this ginbal system to the strat-

osphere beliow and magneto- .

sphere above); the plasma phys-
ics of phencmena manifested
in the upper atmosphere-iono-
sphere system, Including mag-
netospheric coupling efforts.

s Atmospheric Chemistry—The
concentration and distribution of
Geses and aerosols In the atmos-
phere; chemical reactions among
atmospheric species; Interactions
of atmospheric species with solar
radiation; sources and sinks .of
Important trace gases; precipita-

tion 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

mcthody for measuring the con-
centrations of trace species and
thelr flow through the atmos
phere,

.
/s

L

‘s Climate Dynamlcs-iCauses
of climate varlabliity and the
physical processes that govern

how tornadoes begjin; the effects
of haze layers and clouds on the
radiation balance of the earth and

“climate; methods to predict cli-

mate varlations and assess thelir
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 cljmate stages and

variatlons.

¢ Experimental Meteorology—
Fleld 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 flelds 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.

o.Clobal Atmospheric Research
Program .(GARP)—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
clrculation that could léad to
better understanding of the phys-
sical basis of climate. GARF is in
its final research phase and activ-
ities will continue to diminish
throughout the 1980's.

* Meteorology~—How severe
storms beglin, organize, and last;
the relationship of the electrical
budget to the characteristics of
cloud and precipitation particles;

b 47

atmosphere; the role of ke In the
formation of natural clouds and
precipitation and how ice crystals
and nuclel can be measured; the
major physical processes initiat-
ing and maintaining cyclonic

storms In middle latitudes and /
how these developtnents relate |

to severe local storms. In add|-
tion, Investigations of new obser-

vational techniques and instru-
.mentation are also supported.

* Solar-Terrestrial—Upper at-
mogphere (including the magne-

tosphere) responses to the energy . -

fiux from the sun; mechanism by
which the magnetosphere ener-
glzes particles from the sun and
the fonosphere and deposits
them Into the polar upper atmos-
phere to form the aurora; nature
of electric currents and particles
that flow between the atmos-
phere, Ionosphere,'and magne-

tosphere; effect of variation In'

the sun’s radiation on weather
and climate.

>

CENTERS AND FACILITIES

NSF plans the support for, and .

oversees the sclence programs
and use of, the following facliities:

. NATIONAL CENTER FOR
ATMOSPHERIC RESEARCH

NSF supports the Natlonal Cen-

ter for Atmospheric Research®
. (NCAR), located In Boudder, Colo-

rado. NCAR Is operated by the
University Corporation for Atmos-
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pheric Research (UCAR), a non-

profit consortlum™of 53 North_

Arnerican_universitics with gradu-

\

chemical cycles; the variable na-

ture of the sun and the physics
of the corona: the physics of

.ate programs in atmospheric sci- .

ences, under a contract between
. the Foundation and UCAR. The
NCAR staff numbers about 600
scientists and support personnel.

NCAR facliities serve the entire
atmospheric sclences research
community and part of the ocean
sciences community. The facilities
~avallable to university, NCAR, and
‘ other sclentists include a com-
. puting center equipped with large
mainframes, instrumented re-
search aircralt, and ground-based
Doppler radars, NCAR develops
new or improved instruments for
measuring atmospheric and oce-
anic parameters; these include
advanced weather radars, remote
automatic weather observing sta-

tions reporting reqularly to a cen--

- tral data collection point, upper
air observing systems, and buoys
for ocean observations,

NCAK sclentists do research In
the atmospheric and ocean sci-

. ences and In Solar astronomy,

and they collaboraté In large re-
search programs involving many
Institutions. Research programs
are selected for thelr scientific
- merit, potential for progress, ap-
propriateness for a national cen-
ter, respansiveness to and fit with
university activities, and relevance
to soclety's needs.

NCAR research programs are

~ in the following areas: the dy-
namic and physical processes
that qovern thie behavior and cll-
matoladgy of the atmosphere and
oceans; global and reglonal at-
mospheric chemical toplics, in-

cluding geochemlcal and blogeo-’

clouds, convection, thunder-
storms, and precipitation forma-
tion; and Impact assesspent
analysis to investigate the impor-
tant links: between atmospheric
and socletal activities. In addition,
NCAR provides fellowships for
visiting sclentists to conduct re-

search and interact with NCAR

sclentists,

Eliglbility

Facility and visiting scientist
support is provided on a competi-
tive basis to qualifled scientists
according to sclentific merit, avali-
able . facility time, and level of
resources.

For More Information
Contact the Director, National

Center for Atmospheric Research,

P.O. Box 3000 Boulder, Co!orado

- 80307,

)
. UPPER ATMOSPHERIC

FACILITIES (UAF)

UAF consists of four large in-
coherent-scatter radar facllities
located along a longitudinal
chain ‘from Qreenland to Peru.
In response to a need for more
understanding of global-scale
thermospheric and lonospheric
problems, these facllities have
been upgraded and realigned into
a chain extending from the polar
cap to the magnetic equator.

The major goal of the UAF -

Program Is to promote basic re-
scarch on the structure and dy-
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namicq of the L9rth S upper at-
mosphere by:

‘1. Supporting th'cmperatiml*

and scientific research of

the longitudinal chain of .

incoherent-scatter radars.

2. Ensuring that these radars
are maintaiped as state-of-
thé-art research tools avall-
able « Il interested an
qualifieu sclentists,

The UAF consists of the fol-

lowing;

¢ Sondrestrom Radar Facllity at

Sondre Stromfjord, 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 reglon of easy access for solar
wind energy), and the northern
part of the auroral oval,

* Milistone Hill, near Boston,
Massachusetts, is operated by
MIT's Haystack Observatory under
an NSF grant. it Is located south
of the auroral oval, in the region

“where slgnificant mid-latitude

phenomena are observed, Obser-
vations of high-altitude regions—
from almost directly above the
radar at Sondre SWmf_]ord to

. almost directly above the next

radar in the chain at Arecibo,
Puerto Rico—can be made there.

¢ Arecibo Observatory at Are-
cibo, Puerto Rico is operatéd
under contract to the NSF by the
National Astronomy and lono-
sphere Center of Cornell Univer-
sity. At Arecibo’s latitude scien-
tists have obtained evidence for
particle preclpitation into the at-
mosphere, composition changes

N\

*

¥




\

~~._..ﬁ_lu._m the auroral region, and the -

~community,

"t

in the atmosphere after magnetic
starns, gravity waves propagating

ASTRONOMICAL, ATMOSRHERIC, FARTH, AND OCEAN SCIENCES

in the form of geophysicaily

. meaningful parameters, to all

interested members of the sclen-

'

penetration of magnetospherlc
electric fields,

s Jicamarca Radio Obseiva-
tory, at the magnetic equaior
in Jicamarca, Peru, Is operated
under an NSF grant to Cornell
University and subcontract to
the Instituto Geofisico de Peru,

Al this low latitude evidence has
‘heen found for the penetration

of magnetic flelds.
" In addition, UAF supports the

High-Frequency (HF) heating facil-_

ity site at Arecibo Observatory.

* This facllity uses the lonosphere

as a gigantic plasma physics lab-
oratory, artifically injecting energy
into the lonospheric medium to
study plasma wave processes,

~ To Increase the eflectiveness
of the radar chain and enhance

its sclentific usefulness to the
a database sup-
ported by UAF has been estu.)
Iishcd at NCAR. The database has
already begun recelving data from

" the radars In"the chain and wil -
make avallable the pertinent data,

The Earth Sclences pragram
alms to Increase understanding
of the caith’s evolution from its
beginning to the present and of
its chémlceal and physical prop-
crties and processes, Results of
this research show the chemical
and physical relationships that
produce landtorms, mineral re-

tific community, .

_ Eligibility : ‘

UAF-supported facllities are
available on a competitive basis

.to all qualifled scientists, Use Is
based on scientific merit of the
_.proposed research, capabillities
of the radars to carry out the pro--

posed observations, and-avalla-
bllity-of the requested time,

For More Information
Contact the following:

Director, Sondrestrom Radar .
Facility, Radio Physics Laboratory,
" SRI International, Menlo Park,
_ California 94025

Director, Milistone Hill Radar,
MIT, Haystack Observatory, West-
ford, Massachusetts 01886 .

Director, NAIC (for'Arecibo
Observatory), Cornell University,
Ithaca, New York 14833

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
achleve a greater understanding
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about the physical structure and
chemical composition of the
carth and the geological pro-

“edsses that have led to its evolu-

tion. The focus Is primarity on the
constitution of the earth’s litho-
sphere, which includes the upper
mantie, crust, continents, and
plates. Emphasis is on the appili-

. cation of plate tectonics to the

study of the origin and evolution
of continents. Research In geol-
o4y, 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.

Eligibllity

Proposals may be submitted .
. by academic institutions, non-

academic and nonprofit research
orqanlmtlons, profitmaking and
private research organizations,
andlmc_llvidua\s

Deadlines: Proposals will be ac-
cepted at anytime,

/

ForMore Information

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

Areas of Kesearch .

* Stratigraphy and Paleontol-
ogy—Scdimentary rocks and
fossils are used as a framework
to interpret past conditions and

processes active on the earth’s

Surface. Includes s sedimentology,
bigstratigraphy, paleolimnology,
mictppaleontology. palevecology,
and vertebrate and invertebrate
paleon ology.

* Surficial Processes—Phys|-
cal and chemical processes active
at or near the earth’s surface.
Research inchudes geomorphol-
ogy and quateryary geology, low-
temperature genchemistry, sur-
face waters and
dglaciology. soll gen
fication, fossil fuel gekeration, and
study of geologic hazards.

e Crustal Structure and Tec-
tonics—Investigation of rock de-
tormation and deformation mech-
anisms by field, laboratory, and
theoretical techniques. investiga-
tion inciudes reconstruction of
past crustal plate configurations,

- and use of techniques from struc-

tural geology, mapping, seismol-
ogy. geochronglogy, and paieo-
magnetic dating,

« Seismology—Nature and oc-
currence of earthquakes, the pro-
pagation of seismic waves within
the earth, and the use of selsmol-
ogical data and technique to de-
termine the internal structure and
constitution of the earth, -

o Experii;icntal and Theoret-
ical Geophysics—Physical prop-
erties of the solid earth. Includes
studies In geodesy, electromag-
netism, paleomagnetism, convec-
tion, heat flow, and gravity, as
well as theoretical and jabora-

- tory modeling of geophysical

processes.,

¢ Petrogenesis and Mineral
Resources—integration of lab-
oratory, fleld, and experimental
datd to Infer conditions and proc-

csses that formed crustal rocks,
minerals, and ores. Studles I

_volve igneous and metamorphic

petrology, rock-water Interactions,
economic geology, and studies

of active and fossil magma-hydree

thermal sytems, -
J Volc\anology and Mantle

- Geochemistry—Research on all

aspects of volcanoloqy and vol-
canic rocks, thi geochemistry and
petrology of mantie samples and
meteorites, and extraterrestrial
materlals. Use Is made of geo-

- chemical and isotopic tech-

tilques, modeling and theoretical
studies to understand the orgin
and chemical evolution of the
earth—especially its mantie—and
the planets.’

o Experimental and Theo-
retical Geochemistry—Laboratory
and theoretical studies almed at a
quantitative understanding of the

- chemical behavior of natural ma-

terlais under conditions of tem-

perature and pressure found with-

in the earth. -Includes crystalio-
graphy, mineral chemistry, geo-

chemical kinetics, silicate melts

and glasses, thermochemistry, hy-

drothermal fluld chemistry, exper-
imental petrology, high-pressure
studies, and related theoreticai
work.

* [nstrumentation and Facil-
ities—Includes acquisition of ma-
Jor research equipment, renova-
tion and upgrading of existing
equipment, and the development

. of new Instrumentation tnat will

extend current research capabilii-
ties. Proposals may request sup-
port for regional facliities to pro-
vide access to large equipment
items by a broad segment of re-
searchers,

a .,



¢ Continental Lithosphere—
. Supports muitidiscipline, con-

sortia-type research that focuses
on a better 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 sclentists, small
groups of cooperating sclen-
tists, and some large coordinated
projects..Ocean Sciences also

backs efforts to develop, acquire,.

and operate the instrumentation
and facilities needed to carry out
these research programs.

OCEAN SCIENCES
RESEARCH SUPPORT

These programs fund a broad
range of projects dealing with
physical, chemical, geologigal,
and blological processes in the
ocean. Large and small grants of
scveral months’ to several years'
duration are awarded to highly
qualified! individuals and groups
of sclentists. Orants are awarded
on the basls of competitive peer
review of unsolicited research

proposals. '\

Deadlines

Submit proposals at any ime.~

Allow about six months for review

and processing. Following s the

annual schedule of target dates
P

tion of the continental litho-
sphere. Topics proposed must
“have the endorsement of a major
segment of the earth sclence
conmmunity.

for submitting propésals and the
earliest starting dates ,assoclated
with proposal review panels:

Proposal Start
Target T Date
-5 Date * (earliest)
June 1 Nov. 1
Oct. 1 Jan. 1
Feb. 1 July 1

Proposals that require the use
of ships (see “'Oceanographic

Facllities Support” below) should

be submitted by the February 1
(preferred) or the June 1 target

dates, so that timely decislons can .

be made on ship support and
sche_dules.

For More Information

Contact the Director, Division

of Ocean Sciences, National Scl-
ence Foundation, Washington,
D.C. 20350.

Areas of Research

¢ Physical Oceanography—De-
scription, analysis, and modeling
of oceanic circulation and trans-
port; effects of circulation on
energy momentum transport;
physical circulation processes,
eddy generation, and turbulent

’

51

Ocean Sciences

A4




GUIDE. TO PROGHRAMS

mixing on continental shelves;
mixing processes and circulation

" in estuaries: wind-generated tides

and’ surface and internal waves;

- small-scale transport processes
“such as diffusion, conduction

and convection, and three-dimen-
sional turbulence; physical prop-
¢rties of scawater; circulation
and mixing processes in lakes.

* Marine Chemistry—Physi-
~al and chemical properties
ol scawater; t-qulliblld of chem-
ical. species and compounds In
scawater; fluxes between . sea-

floor sediments, their lntcrstltlal'

walers, and overlying seawaters;
tates of materials deposited on
the sea floor: alterations of mate-

rial moving through the ocean; *

interactions and interdependen-
cles between chemical processes
and marine organisms; air-sea
exchanges of manmade and nat-
urally mobillized chemicals; chem-
ical propertles of the ocean sur-

- face; kinetic-and thermodynamic

processes In the marine envir-
pnment,

* Submarine Geology and Geo-

- physics—Structurz of continental

margins, oceanle rise systems,
and decp sca sedimentary basins;
evolution of ocean basins; proc-
.esses controlling exchanges
» of heat and chemical clements

~ between scawater and oceanle

rochs; tectonic and volcanic
activity at mid-ocean ridges;
chemical and mineralogic varia-

tions in marine sediments; dep-

osition, erosion, and distribution
ol marine sedhiments; geologic
and oceanographic processes
controtiing sedimentary systems;
past oceanie circulation patterns
andd climates; evolution BF mi-

crofossil groups; paleoenviron-
mental controls on fossil groups
and sediment types; interactions
of continental and oceanic geo-
logic processes.

¢ Blological Oceanoglaphy-—-
Distribution, abundance, phys-
lology, and life history of pelagic,
coastal, and deep sed:marine or-
ganisms, and thels interactions
with their environménts; struc-
tures of pelagic and ‘detritus-
sed food chains; phytoplankton

factors rugulatlng
productivity there.

The National Sciehce Founda-
tion supports construction, con-
version, acquisitior}) and opera-
tion of shared-use ry
graphic facllities. T?

¢ University-
, National Oceanogrjphic Labora-
tory System (UNOWIS) schedules
the use of these facilities as well

as expeditionary

This program supports large
and expensive facilities that
wlil ald NSF-funded research
and training of oceanographers.
Examples of these facllities are

ograms.

. 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-

tinulng facllity support. ;
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The Foundatlon encouraqes
local contributions from non-
Federal funds; however, there |s
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 facili-

_ties. These institutions have sub-

stantial ongoing programs of pri-
mary research in.oceanography;
they also support the programs
of other instituwions. . ‘
Before submitting a proposal

. for support under this program,

institutions should seek advige
from the Oceanographic Facili-
ties Support Section. Specific
instructions on how to submit
proposals for ship operations,
techniclans; shipboard equip-
ment and oceanographic instru-
mentation are available.

Deadlines and Target Dates
Proposals for ship operations *

and technicians are due July 1
each year. Proposals for ship-
board equipment 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 4nay be
submitted at any tine,

For More Information

Contact the Division of Ocean
Sclences, Oceanographic Facill-
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ties Support Section, National
‘Science Foundation, Washington,

D.C. 20550.

OCEAN DRILLING

Ocean drilling activities are a -

unique, International effort toex-

. plore the earth’s crust beneath

the oceans. This interdiscipiinary
science effort seeks to reveal the

composition, structure, and his- .

tory of the submcrged 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 avallable

to quaiified scientists through-.

otft the world for individual re-
scarch projects.”
' - .

DEEP SEA DRILLING:
PROJECT (DSDP)

"After'\15 years ‘of ploneering
service, feld operations of the
DSDP cox\u:luded In November

- 1983 with demobliization of the

driling vessel Glomar Chal-
lenger. Based at the Scripps in-
stitution of Oceanography, Uni-

versity of Callfornla 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

o~

. ) '

of ocean crust, evolution of ocean
basins and marglns, and the.his-
tory of global paleoenvironments.
Core descriptions and resuit-
ing Interpretations-are published
in a serles of volumes called the
Inmal Reports of the  Deep
Sea Drilliing Project (onz vol-
ume for each cruise). The reports
are placed with all major librarles
and available for purchase from
the Superintendent of Docu-
ments, U.S. Government Printing
Office, Washington, D.C. 20402,

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. Scl-
entific planning on the Interna-
tional level has been th progress
for several years and a new drlil-
Ing vessel, the SEDCO/BP 471,
has been selected for the drill-

‘ing effort through the next decade.¢ -

Fleld operations with ‘the new
vessel will be managed by Texas
AXM 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
Instltutlons, Inc., a consortium
of major U.S. oceanographic Ine
stitutions.

Support for partlclpatibn and

1 T4

. lated instrumentation;

. Ing on prohlem definition- prior

ASTRONOMICAL, ATMOSP“BRI_C. EAKTH, AND OCEAN SCIENCES -

" drllling - related research ber-

formed by U.S. sclentists Is pro-
vided by NSF. This support fo-
cuses on Investlgations of po-
«ential driiling regions, Including
studies that combine aspects of
continental and marine geoscl-
ence; downhole geophysical ex-
periments and develqpment of re- ™
nd work-
shops and other activities focus-

to driliing operatlons. To be n-
sidered for support, proposed.
projects must be clearly relevant
to the drilling plans of the inter-
national community.

Deadlines

Submit proposails at any time
during the year. Allow about six
months for review and proczsslng. :

For More | nformatlon

Contact the Ocean Drllllng Pro-
gram, Division of Ocean Sclences,
National Sclence Foundation,
Washington, D.C. 20550.
Proposals for drilling specific
sites - should be submitted .to
JOID:S Planhing Committee
Chalrman, c¢/o Joint O¢eanogra-
phic Institutions, Inc., 2100 Penn-
‘'sylvla Avenue, N W, Suite 316,
Washington, D.C. 20037.

Send requests for samples of
core material to the Curator,

. Ocean Drilling Program, Texas

A&M Unlversity, College‘statlon,
Texas 77843.

Q
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- Polar-Programs”

" latitudes of Antarctica; Antarctica’s

', U.S. ANTARCTIC
'~ RESEARCH -
o 14

The Natlonal Sclence Founda-
tion awards grants or contracts
for research In and around Ant-
arctica and for antarctic research
at hame institutions. .

The goal of the U.S. Antarctic
Research Program Is to main-
tain the Antarctic Treaty to en-
sure that’ the continent will be
used for peaqeful purposes, to-
foster research that contribites.
to the solution of regional and
worldwide problenp, to protect
the environment, and to ensure
equitable and wisé use of re-

sources, 'Research s supported

in the disciplines of blology and #
polar-related medicine, upper
atmosphére physics, geology.
glaciology, meteorology, and

_ oceanography.

Specific objectives d the pro-
gram are to understand the func-
tion, evolution, and adaptations of
land and sea specles and ecosys-
tems: the geology and geologic
history of the continent and its
surrounding ocean basins; the
structure and.slynamics of the

- magnetosphere -and the lono-

sphere, which are uniquely meas-
urable at'the high geomagnetic

role In past and present global
climate through study of surface
and*upperdir processes, the
structure, dynamics, and chem-
Istry of the Ice sheet, and oceanic
circulation; and the physical and
chemical oceanography of ant-
arctic seas.

Kesearch inay be performed
at three U.S. research statlons:
Palmer (65°S. GA°W.), Amundscn-l‘

o4’

Scott South Pole (90°8.), and

McMurdo (78°S 167°E.). Each -

station’ has laboratorles or spe-
cialized equipmentand * ade:
q((éte for comfortable reskience.
Work may also be done aboard
the Ice-strengthened research

ship Polar Duke, Coast Guard -

icebreakers, a research ship of
ghe U.S. academic fleet, and a
research-configured LC-130 ait-
plane. During the austral sum-

“mer, research may be done at_
. camps at almostanycontlnéntal <
location. Nccasionally, such work -
may be carrled out at stationsof  *

other Antarctic Treaty rations.
Fron early October to late Feb-

ruary, there Is frequent air service

between the United States and

all stations except Palmer, which

Is serviced by Polar Duké 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 opc¢rate in isolation.
A brochure (NSF. 82-34) further

“describes the program; sets forth

research opportunitles and - .

objectives; describes facilities,

logistics, and other support avall- -

able to Investigators; and explains
how to prepare proposals. An
investigator must get a copy of
this brochure and a propocal
preparation kit from the Division
of Polar Programs befowe writing
a proposal.

Etgibility

US. 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

Ll -




Federal agencies also are eligi-
ble tor support.

Target Dates

. Requests for support of re-
scarch should be recelved by
. June 1 of the year preceding the
propoggd commencement of fleld
workfor example, proposals for
: the 1986:1987 austral summer
and the 1987 austral winter
should be recelved by June 1,
1085, Sclentists must specify their
logistics needs in thelr proposals.
They also must use a proposal
preparation kit containing a copy
of the brochure mentionéd above
plus other essential forms and
instructions.

For More Information

Investigators will be alded In -

preparing proposals by the bro-
chure and proposal preparation
kit referred to.above, by the
Foundation's brochure Grants
for Scientific and Engineering
Research (NSF 83-57), and by pre-
fiminary communication with the
'Polar Science Section and, for
ficld work. the Polar Operations
section ot the Division of Poiar
- Programs,

Litcrature published between
1951 and the present Is cited in
the multivolume Antarctic Bibil-
ography. available from the U.S,
Government Printing Office, Wash-
ington, D.C. 20402, Literature
published before 1951 Is listed
in Antarctle Bibllography (1968,
Greenwood Press, Westport, Con-
necticut 068801, The monthly
Current Antarctle Literature |s
avallable through the Division of
Polar Programs,

 Knowledge of Antarctica Is

summarized in the Antarctic Map

* Folio Series (Smithsonlan Ocean-
ographic Sorting Center, Wash-
“ington, D.C. 20560). Maps of the
continent are available from the
U.S. Geological Survey, 1200 S.
Eads Street, Ariington, Virginia
22202,

Ice cores, ocean-bottom sedi-
mentary cores, terrestrial sed-
imentary cores, dredged. rocks,
blological specimens, meteorites,
and ocean-bottom photographs
are avallable for study. Request
"Specimen and Core-Sample Dis-
tribution Policy” from the Division

“of Polar Programs,

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

ARCTIC RESEARCH

Within the Arctic Research Pro-
gram, the Foundatic'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) avallable
from the Division of Polar Pro-
grams, s

The Arctic Research Program
comprises only about half of the
arcticrelated . research supported
by the National Sclence Founda-
tion. Investigators planning to
propose research within a given
discipline should examine other

NSF programs to determine which .

have research objectives most
closely related to their projects.
. Research Is supported in the disci-
plines of geology and geophysics,
blology, oceanography, metcoro-

\3’

.ASTRONOMIC.AL, ATMOSPHERIC, EARTH, AND OCEAN SCIENCES

- %
logy, glaciology, and upper atmos-
phere physics.

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

4 on mechanisins of energy trans-

fer between the magnetosphere,
the lonosphere, and the neutral -
atmosphere; the role of the Arctic
Basin in influencing climate; the
interactions of arctig and sub-
arctic seas with the global ocean
system; sea-ice otcurrence and .
‘behavior-in coastal waters; the
history of climatic changes as re-
vealed in the study of deep Ice
cores from the Qreenland 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 for these items. However,
NSF sometimes arranges for alr-
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 Qreen-

land should contact the Divislon
of Polar Programs as early as
poss|b|e.\

Ellgtbliity

U.%, academic institutions and
academlcally related nonprofit
research organizations may sub-
mit proposals for grants or con-
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tracts for research project sup-
“port. Industry and State and local
government agencies also are
eligible for supnont,

Target Dates

Requests for support of re-
search should be received by Sep-
tember 1 for support in the fol-
lowing| fiscal year, which lasts from
Jotober 1y to September 30. In
Al proposaly invoiving field work,
scientists must specily thelr lo-
gistics and operational plans, to
assure safety and feasibility,

-

Far More Information

Investigators will be alded in

- the preparation of proposals

through use of the brochure refer-
red to above; use of the NSF bro-
chure Grants for Scientlfic and
Engineering Research (NSF 83
57); and preliminary communi-
cation with the Polar Selence
Section and, for major field work,
the Polar Operations Section of
the Division of Polar Programs,
Greenland ice cores are avall-
able far study. Contact the De-
partment of Qeology, State Uni-
versity of New York at Buffalo,

Amherst, New York 14226.

‘A 1:5,000,000-scale map of
the Arctic, published In 1975, Is
avallable from the Smithsonian
Oceanographic SortM Center,
Washington, D.C. 20560,

The Arctic Bibliography (16
volumes, 1953-1975, Arctic In-
stitute of North Amerlca, Calgary,
Alberta, Canada T2N 1MN4) 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.

Y







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 flelds
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-
elgn institution of higher learing,
Approximately 540 new awards
will be made this year; each gives

up to three years of support for .

tull-time graduate study.

Eligibllity

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

Beginning with FY 1985 awards,
the stipend for each fellow is
$11,100 for a 12-month tenure,
prorated for lesser periods; in
e of tuition and fees an an-
nual cost-of-education allowance
of $6,000 Is made avallable to
the awarded’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 detalled program description
and guidelines for applications
are in the brochure Graduate
Feliowships 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
abliitles traglitionally have been
untapped In the advanced levels
of the Nation’s stience 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 engl-
neering. Each award provides up
to three years of support for full-
time graduate study. It is antici-
pated that approximately 60
new feliowships will be awarded
this year,

o8
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Ellgibility

Competition in this program s
open to citizens or nationais of

the United States who are Amer-

ican indlan, Black, Eskimo or
Alcutian, Pacific islander, or His-
panic, and who are at or near the
beginning of thelr graduate study.
Starting in FY 1985, the stipend
for each fellow Is $11,100 for a
12-month tenure, prorated for
lesser perlods, in liew of tuition
and fees, an annual cost-of-edu-
cation allowance of $6,000 is
made avallable to the awardee’s
institution.

‘ Dcadllneé

The deadiine for applying is
November 21, 1984, NSF will no-

tify ali applicants as to the out- -

come of thelr applications in mid-
March 1985,

For More Information

A detailed program description
and guidelines for applicants are
In the brochure Minorlty Gradu-
date Fellowships Announcement
(NSF 84-46), Ordey it from the
Fellowshjp Office, Natlonal Re-
search Councll, 2101 Constitu-
tion Avenue, Washington, D.C.
20418,

: o
NATO .
POSTDOCTORAL

FELLOWSHIPS
IN SCIENCE

To promote the progress of scl-

ence and to ald a doser collabora-
ton among the scientists of var-
fous natlons, the North Atlantic

‘Treaty Organization sponsors a
program of NATO Postdoctoral
Fellowships, At the request of the
Department of State, the Founda-
tion administers this program for
NATO. Approximately 30 awards
will be made in flscal year 1985
to outstanding individuais who
‘have recelved, or wiii soon re-
celve, doctoral degrees in science
or engineering (or the equivalent
of those degrees In research train-
ing and experience).

Eligibllity

Awards are made to U.S. citi-
zens for full-time postdoctorai
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 havé recelved
thelr doctorate within the past
5 years. The stipend for a NATO
Postdoctoral Fellow Is 91,500 per
month: tenures generally rangg
from 9 to 12 months. Normally, a
feliow Is aiso 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 anmounced In late February
1985,

For More Informatlon

A detalled progyram description
and guldelines for applications
are in the brochure NATO Post-
doctoral Fellowships In Sclence
(NSF 84-38). Contact the Office

sy

of Research Career Development,
Directorate for Sclence and Engi-
ncering 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-
volved, to enabie young U.S. sci-

entists to attend certain NATO
Advanced Stuidy Institutes abroad. -
- These meetings are usuaily heid
during the summer and normaily

last two to three weeks..

Eligibliity oS

U.S. citizens who are graduate
sclence students or have recelved
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, individuais
shouid make thelir interest in a
NATO Travel Grant known to the
director of the institute to which
they have been admitted. Lists
of institutes are avallable from
the Foundation In early March,
at which time information about
application procedures will be

made avallable.
\

PRESIDENTIAL YOUNG
INVESTIGATOR AWARDS

The National Science Founda-
tion offers cooperative research
support for the Natlon’s most
outstanding and promising young
sclence and engineering facuity.
Awards are to help universities




respond to the demand for highly
qualified scientific and engineer-
ing personnel for academic and
industrial research, The minkmum
award Is $25,000, and an addl-
tional $37.500 Is available from
NSI on a dollar-for-dollar match-
ing basis with contributions from
industrial sources, The awardee’s
institution s responsible Yor the
- fult academic-year salary. The
Foundation expects to make 200
of these awards In tiscal year
1985,

Eligibitity

. U.S. Institutions granting doc-

wrates in flelds supported by the
Foundation are Invited to nomi-
nate outstanding faculty mem-
bers who are in the early stages
of thelr careers, promising grad-
uate students, or thelr recent
postdoctoral recipients. Nomi-

nees must have recelved their .

doctorates after January 1, 1980.
Also efigible for nomination: Sci-
entists and engineers who re-
celved their doctoral degrees in
1979 and have had at least one
year of postdoctoral, full-time

industrial employment, or-who-
recelved their doctoral degrees:

in 1978 and have had at least
two years of postdoctoral, full-time
industrial eimployment. Qraduate
students currently nearing their
doctorate degrees, postdoctoral
students, and other recent doc-
torakeucipients without faculty
affilfation may be nominated for
candidate awards tenable at an
appropriate ¢ligible institution,
Citizens or nationals of the United
States and permanent resldents

‘are eligible to recelve these

awards,

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

Deadline

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

For More Information

Request the program 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 angd sclence and to im-
prove the instruction of students.
Projects for teachers and instruc-
tion at all precoliege levels, from
kindergarten through the twelfth
grade, will be supported through

nationwide competitiondn these
areas:
Models and deimonstrations of

programs for continuing teacher
education.
Development of materials—
such as teaching alds, computer
[4

¥

.G 60

SCIENCE AND ENGINEERING BDU(‘A’I’IOH\

programs, software and systems,
andtelevision-based materials-—
to improve sclence and mathe-
matics teaching. ;

~ Analysis of the precollege sci-
ence and mathematlcs educa-

tional system.

Dissemination of ideas and
materials to sustain:high-qual--
ity precoliege sclence teaching,

Applled research to show how
the teaching and learning of pre-
college sclence and'mathematics
can be more eﬂectl\«zu

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
. general enough to be of use be-

yond the immediate locale where. -
they were developed. '

Eligibllity

Although colleges and universi-
ties are expected to submit most
proposals, those from other in-
stitutions with an education mis-
sion will also be considered. (See
Grants for Sclentiflc and Engineer-

- Ing Research, NSF 83-57, "Who

May Submit” section.)

Deadlines

Submit proposals atany thme, |

For More Information

A detalled program description -
is in the brochure Precolliege
Sclence and Mathematics Educa-
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tion (NSF 83-97). It must be used
in conjunction with NSF Grants
for Scientific and Englneering
Research (NSF 83-57). Order both
from Forms and Publications,
Natlional Sclence Foundation,
Washington. D.C. 20550.

PRECOLLEGE
, TEACHER
DEVELOPMENT AND
INCENTIVES

Excellent teachers are at the

- core of good education at any

level, but In precoliege mathe-
matics and sclence they are in
short supply. There Is an urgent
need to attract highly taiented

men and women to mathemat-

Ics and sclence teacher careers,
develop teacher capabliities In
these critical areas, and keep
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 baslc goal of this program
is to motivate and increase the
capabilities of precollege mathe-
matics and science teachers and
thereby inprove thelr instruction
of students, Projects will be con-
sidered for teachers of all precol-

" lege levels, from kindergarten

through Yrade twelve,

Project Activities

Frojects to be supported are
those developed with the coop-
cration of appropriate indlvid-
uals and groups; they should em-
phasize the following activities:

Identifying and selecting sd-

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 training, practical ex-
perlence, and leadership training
in important areas of science,
mathematics, and technology.

Developing workshop mate-

rials.

Extending the Impact of work-
shop benelfits when participants

take new materlals and informa- -

tion back to thelr colieagues.

Havitg workshop participants
Jointly ldentify and document
current trends and problems in
sclence 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
precoliege science and mathe-
matics teachers,

Eligibility

Although colleges and univer-
sities are expected to submit
most proposals, those from other
institutions with an education

™ mission will also be considered.

(Sce Grants for Sclentific and

(Y
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Engineering Research, NSF 83-57,
“Who May Submit” section.)

Deadlines

" Submit proposals at any time.

For More Information

A detalled program description
Is in the brochure Precoliege
Science and Mathematics Educa-
tion (NSF 83-97). 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.

COLLEGE SCIENCE
INSTRUMENTATION
PROGRAM (CSIP)

To assure the achlevement and
maintenance of strong, high-qua-
lity sclence 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 coliege or university that
offers instruction in the sclences
leading to the baccalaureaté de-
gree, and does not award the Ph.D.
degree In any of the eligible flelds
ol sclence and englneerlng. may -

~apply.

Proposals will be accepted for
sums from $5,000 to $50,000, ta,
be matched with equal or greater
contributions by the grantee insti-
tutlons. Awards under this pro-
aram will normally be made for
two years, and the equipment

Sy
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requested will become a perma-
nent acquisition of the institution,
The deadline for the receipt of
proposals is January 11, 1985,
A more detalled program descrip-
tion is in NSF brochure 84-66.
Order from Forms and Publica-
tions, National Science Foun-
dation. Washington, D.C. 20550
“or write: Directorate for $clence
and Engdineering Education, Na-
tional Sclence Foundation, Wash-
ington, D.C. 20550, ’

POSTDOCTORAL
RESEARCH
FELLOWSHIPS IN

. MATHEMATICS

(See chapter 1.)

DOCTORAL
DISSERTATION -
RESEARCH IMPROVEMENT
GRANTS'

(Seechapter 7, "OtherActivities.”)
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POSTDOCTORAL
- FELLOWSHI®S IN
PLANT BIOLOGY

(Seechapter 3.)
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This category of programs

combines NSF actM!lg/s
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 hcallthy interna-
tional relationships and
enhance the work of U.S.
researchers by alding co-
‘pperative activities with
forelgn sclentists and insti-

. tutions. :
3. Study science and technol-

-policy Issues; provide
infdrmation and analysis for
public policies designed to
improve the Nation's scl-
et’ttlﬂc enterprise and Its

service to society.

A dullcct analyze, and pub-
lish data on the status of
/the Natlon’s sclence and

) engineering resources,
/

//./

4rcus of Research -

’ The Natlonal Sclence Founda-
¢ tlon 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 Scl-
ence and Technological Innova-
tion support cooperative work
between universities and Indus-
try, and betiveen scientists/eng|-
neers and the general public.
The programs also provide op-
portunities for small business.
innovation research,

Research Initlation and Im-
provement programs initlate and
support research and related

activities that strengthen the ~

resource base for sclence and
engineering and cut across the
Foundation’s discipline-oriented
activities,

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

* Policy Research and Analysls

 and Sclence Resources Studies

provide research, analysis, and
reporting on the overail sclentific
and technological enterprise and
its Impact on soclety.

tween Industrial development,
technological innovation, and
sclentlfic research. These pro-
grams focus on those relation-
ships, stressing cooperation be-

L Al
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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 sclence and technology policy
community, and by industry.
Industrial Sclence and Tech-
nological Innovation programs
support cooperative research ef-
forts between the Mation’s uhiver-

sities and industry and research -

in small. high-technology busi-
nesses. The longterm goal Is to
Improve technological Innovation.
Specific objectives are to:

" o Improve the linkage between
ublversity and Industrial funda-

mental rescarch by supporting

Joint research projects.

* Increase opportunities for
smail S&T firms to do research

Im\llng to rapid-commercializa- -
‘tion of new products and proc-

€8S€'S.

* Help to create university
research centers where indus-
trial and university scientists and
chgineers may work together on
technologies of industrial rele-
vance that have potentlal appli-
catlons across major sectors of
the economy,

* improve understanding of
the management of technological
change and analyze aiternative
strategles tor the productive use
of technology.

INDUSTRY/UNIVERSITY
COOPERATIVE
RESEARCH
PROJECTS
Here the objective is to ad
vance scientific and engineerlyig

knowledge that Is a key to future ,
techriological innovation, by en-
couraging cooperative :industry
and university research,

To identify basic r(.se?rch that
is relevant to Innovation, NSF

. sponsors nonproprletap coop-
be

erative research prajects|between
universities and Indust:iy These
projects focus on technological
opportunities important to the
Natlon, and the length of time in
translating fundamental knowl-
edge into economic ytility is
shortened.

Eligibliity

Eligible institutions are uni-
versities and colleges and estab-
lished profit-making ingustrial
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 consuiting
relationships between fatuity and
Industrial firms are act./cptable as
long as these relatlonShIps do not
materially affect the major ded-
slon-making ability of either insti-
tution or the objectlvlty of the
research resulfs.
Proposals,;should be prepared
Jointly by academic and Industrial
researclieys and submitted jdintly
by their respective Institutions.

Award Criteria .

‘ /Ellglbillty criteria:

’l Strong and active research
collaboration between uni-
versity and industrial re-
searchers in doing the pro-
poused project.

* 2. Significant cost-sharing by

¢
v
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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 Impor-
tant implications for tech-
nological advances.

3. Appropriate mix of coopera-

- tive projects across the spe-

claities of sclence and engl-
neering.-

To ensure high technical qual-
ity, proposals will be peer-re-
viewed in competition with other
proposals (cooperative and non-
cooperative) in the same area of
research. These review proce-
dures are the same as those ap-
plied to any research proposals
recelved by NSF.

Preparation and Submission
of Proposals

All grants made by this pro-
gram wili be jointly sponsored
by at least one other NSF pro-
gram. Accordingly, each proposal

. shouid Identify two NSF programs*

on its cover page: (1) Industry/
University Cocperative Research
Projects Progyam and (2) another
NSF program in which the pro-
posed research falls. For exam-

ple, a grant in chemistry might -

be jointly sponsored by the NSF

Chemistry Division and by thls

program.
Researchers should subimit a

cooperative proposal directly to
the NSF technical program re-



( i
sponsible for the area of research,

The phrase “Industry/Univer-
sity Cooperative Research” should
be placed on the title page above
the proposai 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
technlcal program.

The proposal should be pre-
pared accordirg to instructions
in the NSF booklet Grants for Sci-
entiflc and Engineering Kesearch
(NSF 83-57), avallable from Forms
and Publications, National 3cl-
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 Informatipn

Ask for the program announce-

ment Industry-Unlversity Co- ;
operative Research Orants (NSF

82-56).

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

INDUSTRY/UNIVERSITY
COOPERATIVE RESEARCH
CENTERS

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

SCIENTIFIC, YECHNOLOGIEAL, AND INTERNATIONAL AFPAIRS

\J

erative Research Centers. In
contrast with the cooperative re-
search projects, the centers are
not based on a one university-
one company relatlonship. In-
stead, they are based on a one
university-multicompany arrange-
ment that focuses on particular

‘scientific areas—for example,

polymer processing or com-
puter graphics. Companles may
be from one or several industrles.
Promising variations on these ar-
rangements are also considered.

- A center of thlﬁ 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-
clal communitles. Six to twelve
private-sector companies are gen-
erally assoclated with a center as
co-sponsors of R&D programs’
that are of Interest both to com-
panies and the university.

" The programs cover basic and

-applled research In varlous sci-

entific disciplines and generic
technologles that have prospects
of leading to new products, proc-
esses, and services for the par-
ticipating companies. Generally
the research agenda is estab-
lished by the particlpants and Is
not subject to NSF control.

NSF and Industry's joint sup-
port In launching a center l¢'s
the university develop a broad-
‘based research program that can
respond to the sclentific 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

usually at a level of $50,000 to
$75,000, the annual buliget of
a typical center (Inciuding some
government and private funds)
Is normaily around $300,000 to

500,000. At first It Is co-fundd

‘with Industry by NSF (about half

of all costs), but.the center Is ex-
pected.to become self-sufficlent
within flve years. As the center
research programs mature, in-
dustry acceptance and support
grow while NSF support Is phased
out, *

Eligibllity -

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

Award Criterla

"Awards are primarlly based .
upon quality of the work effort
proposed and the abllity of the
center to zchleve self-sufficlency
withirnta thiee- to five-year petiod.
Self-sufficlency Is defined as re-
celving a minimum of 80 per-
cent privatc-sector support.

Awards are made under a two-
phase system. The firgt-phase
funding can be as much as

" $100,000 for amaximum of 18

months; this; gives NSF the oppor-
tunity to evaluate the capabili-
ties of the center for establishing
a productive long-term, university- - |
industry relatlonship. 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 initlal

. phase, a firm plan for achleving

self-sufiiciency should be In place,
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with the cost-sharing relationship
between industry, university, and

* GGovernment established.
Second-phase funding is con-

tingent'upon achleving 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. Private-sector funding ’

would increase proportionally
over this same period and end

" up at a higher level than the NSF

annual commitment.

In addition to the primary cri-
teria for center funding—technicai
quality of the proposal, qualifica-
tions of the proposers, and the
likelihood of achieving the stated
objectives—the evaluators will
also consider u?e 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

‘he allowed access to research

facilities and resources normally
avallable only to industry re-
searchers and, in some cases,
vice versa,

* Proprietary rights and publi-
cation needs of the participants
in ail experiments and projects
will be clearly defined.

2]
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 Sclentific and Engl-
neering Research (NSF 83-57),

avallable from the Forms and

Publications Unit, National Sci-
ence Foundation, sthlngton.
D.C. 20550,

Deadlines

There are no specific closing
dates. Allow about six months
between recelpt of the proposal_
and the final decision.

For Mor.e Information

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

SMALL BUSINESS
INNOVATION RESFARCH
PROGRAM

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

This is a three-phase program
that offers incentives for convert-

~ing research done in phases |

and 11 to commercial applications

in phase 11, with the last effort .

Y

»

funded by private-venture capitai.

Phase | 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.’
Phage |l funds those research

- projects found most promising

at the end of phase I; previous
phase Il awards have averaged

- $100,000 a year for up to two

years. No NSF support Is involved
in phase 11

One objective of this Qrogram
is to increase the return on in-

" vesiment to the public from fed-

erally funded research. A Xey
part of thisceffort is to encourage
a commitment for phase 1l fi-

nancing by a third party before
‘NSF funds phase 1l. The commit-

ment is effective only If phase |
achieves certain mutually agreed-

- upon technicai objectives.Phase

Il 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 couid serve
as a basis for technological in-

“novation, The mix of topic areas

will differ somewhat with each
solicitation for proposals.
Eligibllity

Eligibility is restricted to small-
business firms—those organized °

. tor profit, individuaily owned or

operated, not dominant in the




="

fie'd in which they are bidding, .

and having an average of not
more than 500 employees in all
affiliated firms. In addition, the
primary employment of the prin-
cipal investigator must be with

“the smali business firm at the

time of award.

Deadlines

Annual solicitations made by
this program are Aidely publi-
cized by the Small Business
Administration/They are also an-
Commerce Busl-
ness Dally nhd sent to those on
NSF’'s smal business mailing list.
Solicitatjons list specific dead-
lines for proposals.

Foy Nore Information

Request the latest Small Busl-
ness Innovatlion Kesearch solici-
tation brochure (NSF 84-19 or
its successor).

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

’
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- 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 toplcs:

* |ssues related to Industrial
innovation, especially processes
in small, high-technology firms.

* Effects of organizatiohal
structure and behavior on inno-
vation, i .

* Implementaticn of complex
innovations.

 Technology generation and:"

|
diffusion, with 3pecial emphasis

on manufaeturing process tech-

nology. .
* How universities and indus
trial firms successfully interact
on research, development, and
technological innovation.

Eligibllity -

Proposals may be submitted
by academic institutions, nen-

- and research sKiils to bear on

»

“{

profit and profit-making organi-
zations, Staté 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 range of expertise

complex problems..

&y

Deadlines

Submit proposals at any time
during the year, Allow about three
to six:months for review and deci-
sionLetters of interest describ-
ihg the proposed research are
encouraged befor¢ submission
of a formal proposal. .

For More Information

" Guidelines for submitting Pro.-

posals are In the brochure Pro-
gram Announcement for Extra-
mural Research: Productivity
Improvement Kesearch, Send re-
quests for more informatlon to
Productivity Improvement Re-
search, National Sclence Foun-
dation, Washington,’D.C. 20550,
(202) 357-9804.
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| Research
: Initiation and
Improvement

. prise.

NSF activities in this fleld reflect
the Foundation’s unique role as
the only Federal agency con-
cerned with and able to draw
upon the resources of the sclen-
tific and technical community as
a whple. Program objectives in-
clude these:

s To Increase opportunities
for women, minority, handl-
capped, and young Investigators
and for research faculty from pre-
dominantly undergraduate col-

leges to participate in the Nation's '

sclentlfic and engineering enter-

* To Improve access to sclen- }

tific and technlcal resources by
institutions (Including State and
local governments) that presently
underuse those resources.

* To help in Ident\fylng the
Nation's sclence and engineer-
Ing needs, opportunitles, and
problems, '

SUPPORT FOR
PREDOMINANTLY
UNDERGRADUATE

INSTITUTIONS

NSI* encourages and supports
research and Instrumentation In
academic settings where primary
emphasis Is on undergraduate
ceducation and where » “seadrch
by faculty enhances the prep-
aration of undergraduate students
for careers In sclence and engl-
neering,

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

ctivities directed especially at
greater research Involvement of
the faculty at predominantly un-
dergraduate Institutions. They

are the Research in Undérgrade-.. _

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 sclence and engi-

neering.

Categories of Awards

Awards are made In two cate-
gorles. The first, Research Awards,
supports research In two settings:
(1) at the home Institution, includ-
Ing work In the fleld, 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 essentlal for faculty
research,

Eligibility

Eligibility under RUI Is defined
in both departmental and Insti-
tutlonal terms. Speclfically, ap-
plicants must be departments
that (1) offer courses leading to




a bachelor's degree in a sclentific

or engineering discipline, may

offer master’'s degrees, but do

not offer the doctorate; and (2) are

located 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 flelds of
science and engineering sup-

ported by the NSF during the two

calendar years before the pro-

posdl submission date.

Award Criteria

Kescarch under this pmqrc\un
s fully integrated into other re-
search activities supported by the
foundation, Each RUI grant ap-
plication must propose a specific
faculty research project that will
be evaluated by the NSF disclp-
linary prograg) according to the
four criteria stated at the begin-
ningrof this Guide, There will be
a speclal emphasis on the fourth
criterion—effect of the research
on the infrastructure of science
and engineering-—~in terms of the
proposed project’s potential for
better integrating the research
and trabiing tunction and for en-
hancing the submitting depart-
ment's abillity to prepare students
tor entry Into doctoral education
and careers in science and engl-
neering. '

Deacllines

Proposals may be submitted
at any time, Allow six to nine
months for proposal review, Sonme
NSE disciplinary programs pub-
Ish target dates for submission
ol proposals in the NSE Bulletin,

These dates are applicable for
RUI proposals. Froposals received
too late for consideration in a
particular fiscal year (ending Sep-
tember 30) are. wna\ldcred in the,
following year,

For More Informatior\

Prospective appllcanls should
request from the RUI cobrdinator
the brochure NSF 83179, Ke-
search in Undcrgradudte Insti-
tutions: Program Announcement,
and should refer to the appro-
priate disciplinary prog)‘am sec-
tion of this Gulide.

Applicants are also,”'urged to
discuss guidelines with the NSF
program officer in their research
discipline before submlttlnq a
formal proposal to the 'ounda-
tion. General inquiries should
be addressgd to RUI Coordinator,
National Sclence Foundation,
Washington, D.C/ 20550. (202)
357-7456.

/

/

KRESEARCH OPPORTUNITY

AWARDS
// /(ROA)

The rm,l/ndatlon provides op-
portunities for faculty at predom-
inantly ungdergraduate institutions
to participate in research under

the acgls of NSI investigators at .

rescarch institutions,

Faculty members make their
own arrangements with investiga-
tors at the research universities
or laboratories who have been
awarded, or are currently apply-
Ing for, @ Foundation research
project grant, Grantees who wish
to employ faculty under these
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arrangements should include
thelr requirements in the proposal
budget. In the case of ongoing
grants, grantees should inform
tm/ appropriate program officer

t the National Science Founda-
tlon and ask for necessary
changes in project budget allo-
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 posslible for Founda-
tion grantees to involve smalil-
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 sclentific research proj-
ects. Each case is Judged on its
own research merits,

For More l{lformatlon

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
PROGFESSORSHIPS
FOR WOMEN

This program Is designed to
encourage the full use of the
Nation's sclentific and technlcal
resources; It gives established
women sclentists and englneers
opportunities to serve as visiting
professors at academic institu-
tions In the United States or Its
territorles, There, In addition to

fresearch and teaching, they will
be avallable to offer advice and
mentorship for women at all
levels, from undergraduate to
tacuity.

. Eligibility

Wonmen who hold doctorates
in fHelds normally supported by
NSFE (or who have equivalent ex-
perience) and those with inde-
pendent rescarch experience in
academie, 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,

For More Information

An annual program announce:
ment gives more information on
preparing proposals, For a copy.
contact the Program Director, Vis-
iting Protessorships for Women,
National Science Foundation,
Washinaton, D.C. 20550, (202)
3577734,

RESEARCH
OPPORTUNITIES
FOR WOMEN
(ROW)

This program provides oppor-
tunities for women scientlsts and
engincers to undertake Inde-
pendent research, By supporting
rescarch grants for women who
have not previously been principal
investigators or who are reenter-
Ing research carcers, ROW re-
sponds to NSF’s concern for the
guality, distribution, and effective-

ness of the human resource base’

In sclence and engineering,

Research projeas wili-he 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 Sclentific and
Engineering Hesearch (NSF
83-57).

Eligibility

Women eligible to submit
proposals are (1) those who have
received thelr doctorates at least
three years prior to the submis-
slon of the proposals to NSF and
have not previously served as
principal investigators under a
Federal award tor sclentific or
engineering research, or (2)'those
with doctorates whose research
careers have been interrupted for
at 1¢cast two of the past five years
ancl who have not served as prin-
cipal Investigators under a F'ed-
eral award for sclentitic or en-
gincering rescarch since reenter-
ing their carcers,
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Deadlines

For.conslderation in the fiscal
year 1985 competlition, proposals
must be postmarked by Janu-
ary 15, 1985,

For More Information

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

MINORITY
RESEARCH
" INITIATION (MRI)

MRI Is an Integral part of the
Foundation's overall effort to glve
greater access to sclentific re-
search support to minorlty groups
that are underrepresented in the
science and englneering career
pool. Kesearch projects will be
stpported up to a maximum
period of tive years, with support
for ycars four and five contingent
on the avalilabllity of funds and
on research results that warrant
further support. Funds may be
used to detray the NSF share of
the expense cateqorles described
in Grants for Sctentific and Engt-
neering Research (NSE 83-57).
Rescarch inltliation grants are not
renewable;  followap  proposals
requesting continued support
may be submitted to other Foun-
dation programs but arc not cil-
gible under MRJ,




Eligibllity

The MRI program provides sup-
port tor 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-
tully for regular support from the
Foundation and other sources.
Individitdl minorlty scientists
cligible to submit proposals are
those with full-time status at col-
feges or ubiversities 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 Fgderal research
support as a facuity member.

Deadlines

No spechic deadiines or target
dates apply to this program. Ke-
view and processing usually take
from six to nine months,

For More Information

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

RESEARCH
. IMPROVEMENT IN
MINORITY INSTITUTIONS
(RIMI)

1 unds (o to lmprove research
enviromments at predominantly
minority Instltutions, The pro-
dram supports tacuity vescarch

' SCIENTFIC, TECHN

7

7/
S
>/
7
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and the acquisition of résearch

cquipment, along with ‘coopera-

tive rescarch projects/znmong aca-

demic institutions and hetween

those institutiong/and industry.
A .

Eligibility

Proposals muy be submitted
by scientistg and engineers who
have full-time appointments at

predominantly minority colleges

and unjversities in the United
States,These schools must have

/
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individuals by providing speciai
equipment and assistance under
NSF awards, and (2) to encourage
physically disabled individuals to
pursue careers in science and
_engineering by stimuiating the
development and demonstration
of special equipment that facii-
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
wlil not be.-given for ‘equipment

(@) graduate programs in sclence __or-ass(stance that compensates

or (b either graduate-or wider-

graduate-programs ‘in engineer-

ing. An institution may submit
only one RIMI proposal per year,

Deadline '

December 15, 1984

For More Information

Contact the Program Director,
Kesearch Improvement in Minor-
ity Institutions, Nationai Sclence
Foundation, Washington, D.C,
20550.(202) 357-7350.

FACILITATION AWARDS
FOR HANDICAPPED
SCIENTISTS AND
ENGINEERS (FAH)

These awards for handicapped
sclentlsts and engineers respond

to NSF's long-standing policy of
-encouraging physically disabled

scientlsts and engineers to parti-
cipate fully in NSE programs,
The purposes of the FAH are:
(1) to reduceror remove barrlers
to participation in research and
training Ly physically disabled

’
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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-
plernents to existing grants. Funds
will be provided only in conjunc-
tion with awards resulting from
the 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-
sonneli, postdoctoral assoclates,
other professionals, and gradu-
ate and undergraduate students.

For More Information

A brochure describing this pro-
grinn is avallable from the FAH
Coordinator, Divislon of Research
inltlation and improvement, Na-
tlonat Science Foundation, Wash-
ington, D.C. 20550, (202) 357-
7552,
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The FAH Coordinator will re-
spord 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-
velopment and use of sclentific
and technical resources that re-
spond to needs addressed by
State and local governments, with
emphasis on R&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 capltalize on NSF's
activities and experience In inter-
governmental science and tech-
nology, to stress the replication
ol successtul  institutional ar-
rangements, to focus on critical
Issucs of common concern to
State and focal govermments, and

to strengthen the resource base

for scientitic and enginecring
rescarch itself,

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 guklance. Send
inquirles to the Director, Inter-
governmental S&T Program,
National Sclence Foundation,
Washington, D.C. 20550. (202)
357-7560.

ETHICS AND VALUESIN
SCIENCE AND
TECHNOLOGY

(EVIST)

This program supports re-
search and related activitles to
answer the question: How can the
ethical problems and value con-
flicts assoclated with current sci-
entific and engineering activities
be better understood and more
effectively resolved by sclentists
and engineers, scholars In the
humanities, persons making sci-
ence policy, and members of
affected groups? Projects focus
on the activities of scientists (in-
cluding soclal scientists) and
engineers in areas of soclal or
professional concern, The alm Is

to clarify the ethical impiications
or value assumptions of those
activities and to help farmulate
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 proposais, sub»
mitted after the staff has com-
mented on preliminary proposals,
are consldered twice a year, Dead-
lines are February 1 and August 1.

Eligibllity

Colleges, universities, labora-
torles, Industrial firms, citizen
groups, State and local govern-
ments, professional assoclations,
and other profit and nonproﬂt
organizations.

For More Information

Contact Ethics and Values in
Sclence and Technology, Program
Director, Natlonal Sclence 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 seciion.)

The Foundation encourages
and supports U.S, participation
in international sclence and engl-
neering activities that promise
significant benefit to the U.S, re-
search effort, '

It is Foundation poliy to foster
the exchange of information
among sclentists in the United
States and foreign countries, inl-
tiate and support sclentific activ-

itles in matters relating to inter- -

national cooperation, give U.S. - ¢
or ¥ on g ~ portunities for U.S. sclentists to

sclentists opportunities for sci-
entific collaboration in developing

countries, and provide support

to U.S, Institutions for research
donc/abmacl. :

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

INT welcomes Inquirles about
any of the programs listed and
encotrages U.S. sclentists and en-
gincers to discuss thelr plans with
the staff of this division,

BILATERAL COOPERATIVE
SCIENCE ACTIVITIES

_ The programs described here
focus on cooperation with par-
ticubar countries generally cate-
gortzed as (1) industrial countries
of Western Europe, East Asla, and
Occanl; (2) Ching and countries
of rl(lstmwumm:,‘ and (3) coun-
trles that¥ife not well developed
industrially,

SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

Common Features

The programs are designed to

support the work of U.S. sclen-
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-

participate in projects aimed at
improving the sclentific infra-
structure in developing countries;
to assist U.S. and forelgn scien-
tists in efforts to share access to

important or unique research

facllities; and to improve mutual
understanding with other na-
tions and cultures.

The NSF programs described
below are not intended to offect
other arrangements for binational
sclentific cooperation,

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

Types of Activities

Three types of activities may
recelve support: (1) cogperative
rescarch projects dcslgim:d and
conducted jointly by principal
investigators from thé United
States and the forelgn country:
(2) rescarch-oriented seminavs

or workshops (rmeetings of small

groups .of researchers from the
United States and from the tor
clgn country) to exchange infor-

t

International
Cooperative
Sclentific Activities

‘\
:
\
\
|
t
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DIVISION OF INTERNATIONAL PROGRAMS

QUICK REFERENCE. CHART
- Program . Coop. Seminars, Scl.
(ountry or Region Phone (202) Announcement Research  Workshops Vislts
Arqc nthm 357-95635 NSF 80-52 D D A -
. Australia 357-9700 NSF 81-49 D ‘D N,
Austria 357-9700 NSF 83-73 D D D
Belgium 357-7554 NSF 83-73 A A A
Brazil 357-9563 NSF 80-52 D D A
fSulq.n Ll 357-9516 NSF 80-46 A A A
e C hlrm 357-7393 - NSF 82-50 A A N
Finland 387-7554 NSF 83-73 D D D
France 357-7554 NSF 83-73 D D D
Germany (FRG) 357-9700 NSFf 83-73 D D D
Hungary ' 357-9516 NSF 80-46 A A A
Indlu 357-9402 NSF 82-86 A A D
- Italy 357-7554 NSF 83-73 D D D
S Jdapan (1) 357-9558 NSF 81-58 D D A
/" Korea (ROK) 3579537 - NSF 8350 D N D
Mexico 357-9563 NSF 80-52 D D A
New Zealand 3579700 NSF 81.-50 D D A
" Pakistan 357-9402 ° NSF 80-49 A A D
Komania . 3579516 NSF 80-46 A A A
Spetin 357-9550 NSF 84-10 D D D
Sweden 357-755%4 NSF 83-73 A A A
Switzerand 3579700 NSF 83-73 D D D
lmitc 'd Kingdom 357-7554 NSI* 83-73 D D D
Ve nezuela, 357-0563 NSF 80-52 D D A
"Atrica Reglonal 357-9550 NSF 84-26 D D D
East Asla Reglonai 357-9537 NSF 83-50 D D D
Latin America Keqlondl 3579563  MSF 80-52 D D A
South Asta Ke qlorml 3%7.9402 ‘In press A A A
Western Europe Keglonat 357-9700 NSF 83-7% D D D
Science in Developing :
Countrles (2) IH7-9537 NSF 83-58 N A N
LS. Israel BSEF (3) 357-7613 e D N N

Motes: 13 = Please see text for proposal deadlines. A = Proposals may be submitted at any thne.
N = This category of support iy not offered. (1) U.S.-Japan Loop(,ratlvc Sclence Program. For U.S.-Japan
Program of Cooperation in Photoconverston and Photosynthesls, sée text and refer to the publication
FISE 83112, 12) See text for categorles of support. (3) This is not an NSF program; announcement
avallable on request,
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mation, review the current status
of a specific fleld of science or
engineering, dnd plan cooperative
research; (3) sclentific visits for
planning cooperatlve activities
or for research)

Eligibility

Eligible areas of research and
related efforts are listed in the
introduction to this publication.
In several international programs,

-NSF and its counterpart agency

in the forelgn country have agreed
on program priorities that fall
wlthlyg the cligible arcas.

U.S. universitles and coileqeq
professional socleties, tesearch
institutes, and individual scien-
tists and agencies affiliated with
such organizations may apply for
support. Principal investigators/
project directors should be U.S.
sclentists with professlonal ex-
perlence equivalent to at least
five years of postdoctoral scien-

«titic work. A U.S. scientlst is a
member .of the US, sclentlfic

community who performs sclen-
tific work chiefly in the United
States.

Funding

“In most programs, each coun-
try pays for the costs of Its par-
ticipation. Through the programs
described below, NSF usually pro-
vides only the supplemental sup-
part required to introduce an in-
ternational element or broaden
the international chavacter of a
research effort, Primary funding
lor a U5 based cltort may come

~from any U.S, funding source, in-

cluding but not.confined to the
y

SCIENTIFIC, TECHNOLOGICAL. AND INTERNATIONAL APFAIRS

domestic research support pro-
grams al NSF.

\ Binatlonal Approval

For cooperative research and
seminars, a U.S. applicant sends

~a proposal to NSF; the cooper-

ating sclentist 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-
¢ign 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 sclentific visits averdties 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 sclentlfic

vislts {visits of a month or so)

should be recelved at NSF at least
4 months before desired depar-
ture date.

For More Information

U.S. sclentists may obtain fur-
ther information about any in-
ternatlonal program, including
program anhouncements (l.e.,
guidelines for the preparation of
proposals), by writing to the par-
ticular program In care of the Divi-

sion of Internatlonal Programs,
National Science Foundatlon,
Washington, D.C. 20550.
Programs ehcourage, but do
not require, preliminary Inquiries
from sclentists 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
Sclence Program -

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

U.S.-Australia Cooperative
Sclence Program

{
Types of projects: cooperative
research, seminars/workshops.

‘Proposal deadlines:

October 1 for seminars and
cooperative research projects
that Involve exchange visiis 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, sclentists to
Australla that will begin i the -
following calendar year ana ity
all other proposals with requested
effective dates of January 1 to
June 30.

Qovernment scientists und
thelr organlzations may partic-
ipate but generally must pro-
vide thelr own funds. ©.%. scl-
entists Involved as principal
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investigators/project dirvectors

must have a doctoral degree or

its equivdlent,

U.S.-Austria Cooperative
Science Program

Deadlines for proposals: March

1 and September 15. Types of
projects: cooperative research,
Joint seminars, and long-term
research visits,

U.S.-Belgium Cooperative
Sclence Program

Types of projects: cooperative
research, seminars, and iong:
term research visits,

U.S.-Brazil Cooperative
Science Program

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

U.S.-Buigaria Cooperatlue'.
Science Program

Sec “Qommon Features,” above,

U.S.-China Cooperative
Sclence Program

Types of projects: cooperative
research; rescarch-oriented semi-
nars. Eligible fields Include ar-
cheology; astronomy; chemistry
of natural products; geophysics
and geochemistry; engineering
sclences, including heat trans-
fer, fluid mechanics, solid mech-
anics,-and structural mechanies
{and applicd mathematles related
to those arcas); baslc and theo-
retical information scliences (e,

artificial intelligence, pattern
recognition), international stud-
ies (seminars preferred); linguis-
tlgs; materials sclence (ceramics,
metallurgy, and polymers); plant
sclences, 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-
emles of Sclence and Social Scl-
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 nstitutions of higher
edueation; government research
institutes, laboratories, or cen-
ters; and privately sponsored in-
stitutes. The period of the visit
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Lt
may be 4 to 15 months.
Applications deadiines: 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, long-term research’

visits.

U.S.-Hungary Cooperative
Science Program

. See "Common Features,” above.

U.S.-Indla Cooperative
Science Program

Types of projects: cooperative
research, quest 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-

- entlfic visits: 8 months after for-

eign government approval re-
celved at NSF. For conferences,

8 to 12 months in advance of,

the conference,

This program uses foreign cur-

rencies that the Department of
the Treasury has determined to
be in excess of the established
requirements of the U.S. Govern-
ment, U.S, applicants also may
apply for supplemental dollar sup-
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port where necessary to enhance U.S.-Japan Program of |

the benefits of U.S. paiticipation,
indiem organizations may recelve
grants directly from NSF; they ap-
ply through their Government,

Individual travel application
deadlines: September 1 for travel
sarting 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 and Septem-
ber 30: and June 1 for travel
starting between Ovrober 1 and
December 31.

The exchange of senlor scien-
tists includes short-term visits,
NSF pays international transpor-
tation costs of U.S. participants;
within India their expenses are
covered by the Councll of Scien-
tific and Industrial Research and
the institutional host. Deadlines:
March 15 foritravel starting No-
vember 15 or later; September 15
for travel starting May 15 or later.

U.S.-Italy Cooperative
Science Program

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

U.S.-Japan Cboperatlve
Science Program

. Deadline: June 1 for coopera-
tive research projects that will
start during the following calendar
year and for seminars that will
take place-during the 12-month
period starting April 1 the follow:
ing ycar. Proposals for long-term
visits of 6 to 12 months may be
submitted at any time,

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 projegt
development visits are accepted
throughout the year.

1
U.S.-Republic, of Korea
Cooperative Sclence
Program ¢
See “Common Featurm_,"iabwe.'
Deadlines for cooperative re-

‘search and long-term visits are

January 1 and July 1.
U.S.-Mexico Coopel@atlve
Sclence Program

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

U.S.-New Zealand +
Cooperative Science

Program

~ The areas of sclence coordi-
nated by NSF exclude enerqy;
encrgy-related activities under
this program are handled by the
Director of International Affairs,
Office of Technical Cooperation,
U.S. Department of LEnergy, Wash-
ington, D.C. 20585, Types of pro)-
ects: cooperative research; semi-
nars or workshops; and short-
term (up to three weeks) visits
to develop projects in physical
oceanography, marine geology

»

and geophysics, And marine

blology, especially fisheries. For
short-term development vislts,
proposals should be submitted

at least four months before de- -

sircd departure date, Other pro-
posals must meet the following
deadiines: October 1 for projects
with requested eflective dates fall-
ing between July 1 and Decem-
ber 31 of the next year; April 1
for requested effective dates from
January 1 to June 30. U.S. scien-
tists participating as principal
investigators/project directors
must have a doctoral degree or

 Its equivalent.

.U.S.-Pakistan Cooperative
Sclerice Program

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

\

U.S.-Romanla Cooperative
Sclence Program

See "Common Features,” above.

U.S.-Spain Cooperative
Program in Baslic Sclences

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

Qrants are mmade to both sides
and administered by the U.S,—
Spain J()hll Committee for Sclen-
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tific and Technoiogical Coopera-
tion. upon joint recommendation
by NSF and MEC. Research sup-

" " port offered under these pro-
- grams s supplemental.

Deadlines for recelpt of pro-
posals to both NSF and MEC are
March 31 and September 15.;
Grant$ arec made approximately
seven months after submission
deadline. ’

U.S.-Sweden Cooperative
. Sclence Prografn

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

U.S.-Switzerland Cooperative
Sclence Program

« Deadiine: 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 Sclence Founda-
tion must be received at NSF by

October 1ol the calendar year *

betore the award.

U.5.-United Kingdom
Cooperative Sclence
Program

~ Deadiine for proposals: July 1.
fypes of projects: cooperative
rescarch, joint seminars, long-
term research visits,

U1.S.-Venezuela Cooperative

" Sclence Program

Deadiines tor cooperative re-

search or seminar proposals:
May 1 and November 1. Sclentific
visits may not exceed one month.

Regional Prog}ams

In addition to actlvities under
the forimal 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-
glonal programs, Exceptions are
noted beiow:

Sub-SaharanAfrica (SSA)

Tatdget 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 nationais of SSA
countries and enrolied in doctoral
programs at U.S. universities).
Targeted countries are listed in
the “Science ih Developing Coun-
trics Program”’ section. Process-
ing time for proposals in ali cate-
gories averages seven months.

East Asla

Eligible countries: Indonesia,
Malaysia, The Phillppines, Singa-
pore. Thalland. Target date for
proposals: March 1. For long-term
visits, cooperative research, and
seminars or workshops with Phil-
ippine scientists and enginceers,
the annual deadline of July 1 has
replaced the target date. Proce
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essing time for propasals in all
categories averages seven montits.

Latin America

Deadlines for cooperative re-
search or seminar proposals:

visits may not exceed one month,

South Asla

Processing time for proposals
in all categories averages seven
months.

Western Europe-.

Informal arrangéments for co-
operation exist with Denmark,
The Netherlands, and Norway;
deadlines for submission of pro-
posals for cooperative activities
with scientists in these countrles
are March 1 and September 15.
In addition, cooperative projects
with sclentists 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 thelr
main purpose the improvement
and international exchange of
sclentific knowledge. The Sclence

in Deveioping Countries (SDC):

program makes smali grants
($20,000 o less) for the life of

* May 1 and November 1. Sclentific -

the project that serve this purpose

but are primarily directed toward
improving the sclentific infrastruc-
ture of developing countries,

\

\f
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Countries Included in SDCProgram

* may partlclpdte in the program follows.

North Al'rlca and Turkey
Algula. Eaypt, Morocco, T unisia, Turkey.

Sub- baharan Afrlca

Upper Volta, Zaire, Zambila, and Zlmbabwe

East Asla

Latin Amerlca

Venezuela.'

Caribbean

of the participants come from other countrles of the reglon.

A

A list of the low- and middie-income develaping countries
of Africa, Asia, and Latin Amerlca (Includlng the Caribbean) which

Benin, Botswana, Burundi, Cameroon, Cape Verde, Central
African Republic, Chad, Congo. Djibouti, Equatorial Quinea, Ethi-
opla, Gabon, The Qambia, Ghana, Quinea, Guinea-Bissau, Ivory
Coast, Kenya, Lesotho, Liberia, Madagascar, Mall, Malawi, Mauritania,
Mauritius, Mozambique, Niger, Nigeria, Rwanda, Seychelics, Senegal,
Slerra Leone, Somalia, Sudan, Swaziland, Tanzania, Togo. Uganda

Indonesla, Korea,* Malaysia, Pf\lllpplnes. Singapore, and

Thailand.
So_uth Asla
* Bangladesh, Bhulan. Burma, Indla, Nepal, Pakistan, and
Sri Lanka.
West Asla ‘ | ' *

Jordan, Lebanon, Syria, and Yemen Arab Republic.

‘Argentina,* Bellze, Bolivia, Brazil,* Colombla, Costa Kica,
Chlle, Ecuador, EI Salvador, Quatemala, Quyana, Honduras, Mex-
ico,* Nicaragua, Panama, Paraguay, Peru, Suriname, Uruguay, and

Antigua and Barbuda, Bahamas, Barbados. Dominica,
Dominlcan Republic, Qrenada, Haitl, Jamalca, Saint Lucla, Saint
Vincent and the Qrenadines, and Trinidad and Tobago.

N *Projects In these countrles are limited to workshops In which the majority
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Many mutual benefits result
from cooperative activities with
developing countries. Scientists
and engineers from cooperating

" institutions abroad obtain the .

advantage of collegial.relation-
ships with U.S. scientists and
englneers in specific projects that
address priority probiems of
mutual interest. Participating
U.S. scientists and englneers in
crease thelr 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 to’U)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-tountry coun-
terparts. Counterpart sclentists
and Institutions participate in
both planning and implementa- -
tion of project actiities. The
degree of local enthusiasm, in- -

‘cluding the allocation of staff |

and financlal 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. sclentists or endineers In
a research or sclence education”
project in an eligible develcping
country, (b) the participation by
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scientists or engineers from an
eligible developing country in an
appropriate US-based project, or
(€) 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 :are research oriented
and focused on developingcoun-
try problems; (b) workshops con-
cerned with the planning and ini-
tiation of cooperative research
activities: or-{¢) coltoquia at which
sclentists or engineers involved

. with state-of-the-art research ex-

plore the application of sclence
and technology to dcvelopment
problems.

¢ Dissertation improvement

gqrants tor the incremental sup--

port of developing-country grad-
uate students who are enrolled
at U.S, universities and qualified
to undertake a dissertation re-
scarch project. Among the costs

covered are those for field equip- -

ment and supplies, and for travel
to and from research sites. No
stipend, tuition, tees, or indirect

" costs are provided. Only projects

related to o developing-¢ountry
problem and approved by a U.S,
rescarch advisor are cqhsidercd
for support. /

In dddlti/n to the Support of
new projedts in this program,
projects m.lt“(mrcnﬂ «are funded
from other sources mnt Fso meet
SDHC quidelines may qualify for
supplemental support under this
program,

)

Eligibility
Under the SDC program, NSF

will consider proposals from uni-

versities or colleges; nonprofit,

nonacademic research institu--
tions; and private for-prolfit orga-

nizations. All prospective principal
investigators (PIs) must be pro-

fessionaliy qualifled through train--

Ing and work experience and be
employed by a U.S. institution,
Each proposal must identify a
host-country counterpart scientist
or engineer and 4 counterpart in-

Deadllheé

Target dates for receipt o
proposals are September 1 and
March 1. However, proposals niay
be submitted at any time. Process-
ing time averages seven months,

For More Information

See "For More Information,”
under the section on/bilateral
cooperative activities.

The programs/described in this
section should hot be confused
with National Stience Poundation
programs. Consequently, Institu-
tlons and investigators should be
aware that standard NSF proposal
and. award/guidelines and pro-
cedures 7() not apply.
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UNITED STA ISRAEL
BINATIONAL SCIENCE
rounnmlow

-/

An agreement slgu/cd by the
two governments in Y972 estab-
lished a program of cooperative
scientific research and relaterl
activities to be gonducted prin-
cipally in lsra?,fto be financed

- with Israeli currency, and .to in-

volve sclentigts and institutions .
of the Unit/éd States and Israel.
Activities’ must be of mutual
interest to both countries.
The/BSF office is located in
lem, Israel. NSF and other
U.S.Government agencles dls-
tribute information about BSF
programs to U.S. scientists and
organizations. The interests and
activities of all sclentific agencles
f 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.

Cooperative Research
Projects

The areas of research sup-
ported by BSF are health scl-
ences, natural sclences, energy,
and soclal and behavioral sci-
ences. NSF encourages U.S. sci-
entists to submit to BSF joint
proposals of high quality that
complement or ot ‘»rwise relate
to research supported under
NSF programs. Send proposals -
directly to U.S:Israel Blnational
Science Foundation, P.O. Box
7677, Jerusalem 91076, Israel.

Proposals judged by BSF to be’
meritorious are referred to the
U.8. Government for comment
hefore 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-
/1': tested by U.S. scientists working

in rescarch fields of interest to
the National Science Foundation,
KHequests may be addressed to
the Division of International Pro-
grams, National Sclence Founda-

. tlon, Washington, D.C, 20550.

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

tstablished 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 Natlonal Sci-
ence Foundation is one of several
U.S, Government agencies that
participate In the program; NSF

reviews research proposals in.
its sphere of competence, makes .

funding recommendations to the
thoard, and monitots and aids
project activities. Through its

/

The Divislon of Policy Research
and Analysis plays a significant
role I meeting the need for gov-

SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFTAIRS

.a

Bureau of Oceans and Interna-
‘tional Environmental and Scien-
tific Affairs, the Department of
State exercises overail policy
management on the U.S, side.
The State Department also pro-
vides the annuai U.S. contribution
to the Joint Fund, the source of
financial suppott for ail program
activities.

Cooperative research propos-
als Jointly prepared by US. and
Yugoslav co-investigators are sutr
mitted to the Board by Yugoslav
investigators. All financial aid
under the program Is providui

in Yugoslav currency. No dollar—"

support for research in the United
States Is available, bljlztﬁt. Fund
does support Intuﬁatlonal trans-
portation and subslstence €x-
pensesffor us. Investigatora

For More Information

U.S. scientists working in flelds
of interest to the National Science
Foundation who wish to partici-
pate In this program must con-
tact and work directly with poten-
tial Yugoslav,co-investigators in
preparing research proposals.
U.S. sclentists are encouraged to
contact the Division of Interna-

_tional Programs, National Sclence

Foundafion,” Washington, D.C.
20550, for program guidelines
and procedures,

ernment studies and analyses of
‘sclence, technology, and eco-
¢

nomic policy issues. The objec-
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tives of PRA programs are to:

. lm;;mvu the knowledge base
for science, technology, and in-
ternational cconomic 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 decislons.

o Summarize and assess the
avallable knowledge and data
on specific Issues,

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

SCIENCE AND
INNOVATION POLICY

This program analyzes the Inr
pacts of Federal and foreign gov-
ernment policies on U.S, science
and industry and thelr contribu-
tions to national goals. Areas of
Interest are policy-relevant as-
pects of the determinants and
impacts of (1) baslc sclentific
research and (2) Industrial re-
scarch and developnient (R&D)
and technological Innovation,
Typlcal research toples Include:

¢ Effects of government meas-
ures (e, patents, research grant
provisions, funding) on the con-
tributlons of sclentific research
to technology and the economy.

e Effects ol goveérnment pro-
drams to strengthen the sclentific
Infrastructure (e.g., trained per-
sonnel, research equipment) on
the efficiency and effectiveness
of LLS. research and Innovation,

v juteractions among research

funding sources (e.q,, government
versus private), approaches to
research (e, government lab-
oratorles versus industry labora-
torles), and the quantity, quality,
and character of scientific re-
search resuilts.

e Factors that Influence the
transmission of research resuits
to the Industrial sector and sub-
sequent use of such results:

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

¢ Effects of U.5. and forelgn
governments’ policles to stimu-
late Industrial R&D or otherwise

to promote Industrial develop-

ment (elther industry-specific or
economy-wide) on Industrial in-
novation and international eco-
nomic competitiveness.

» Lffects of regulations for tech-
noldly (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 US. firms and forelgn
competitors exploit the existing
world-wide stock of technology.

o Factors that affect the Incen-
tives for innovation.

POLICY SCIENCES

" This program reviews, evalu-
ates, and develops assessment
and analysls techniques to im-
prove public policy analysis and
decisions on Federal sclentific
and technologlcal Issues, Exam-
ples of typlcal long-term Issues:

e Development and evaliation
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of techniques to Identify and cre-
ate potentlal solutions to S&T
pubiic policy problems, such as
risk management.

 Development and evaluation
ol better methods to use scien-
tific, technical, and other data-
bases In policy analysis and
policymaking,

-o Development and evaluation .

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

* The proper role of policy
analysls, as compared to other
approaches (e.q., public particl-
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 sclence research re-
suits with the practice of policy
analysis.

TECHNOLOGY AND
RESOURCE POLICY

_This program analyzes the re-
lationships among government
policles and specitic technologles,
Iindustrics, and natural resources.
Examples of specific problems
and questions Include:

* Cost-cffectiveness of current
environmental monitoring pro-




grams and the relationship be-

tween monltoring technologles
andd environmental policies.

« Impuacts 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-
Ination of Government-generated

data,

e hmplications of new com-
munications and Information

technologles on workforce train-

ing and education and appropri-
dte Federal responses,

e Implications for Federal
Government communications
needs and usesarlsing from the
new competitive communications
environment,

* Ways for the Federal Govern-
ment to transfer the products of
R&D programs in speclfic tech-
nology areas (such as space and
enerqy) to the private sector,

Eligibility

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

Activitics of the Diviston of Scl-
ence, Resources Studies fulfitl
the legistative mandate of the
National Sclence Foundation Act

SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFTAIRS

Directorate of Scientific, Tech-
nological, and International Af-
falrs and a number of researchers
from universitles and other ap-
propriate organizations.
Proposals that respond to the
division's priorities are conslid-
ered for awards, and profitmaking

-and other organizatlons are eligi-

ble to participate in the programs
on the same basls as academic
and nonprolfit organizations.

Deadlines

Submit proposals at any time
during the year, Allow about three
to'six months for review and de-
cislon. Letters of interest describ-
ing the proposed research are
encouraged before submission
of a formal proposal,

For More Information

Quidelines for submitting pro-
posals are in the Program An-
nouncement and Sollcitation
{NSF 84-8). For more information

on the specific Intervests of the -
program areas, contact the Divi-

ston of Policy Research and Analy-
sls (Indicate specific program of
interest), National Sclence Foun-
dation, Washington, D.C, 20550,
(202) 357-9689,

to . .. provide a central clear-
inghouse for the collection, in-
terpretation, and analysls of
data on the avallabllity of, and
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the current and projected need
tor, sclentiflc and technlcal re-
sources in the United States, and
to provide a source of intforma-
tion tor policy formulation hy
other agencles of the Federal Gov:
crnment, .7 To carry out this
mandate, the division performs;

¢ Periodic reviews of past and
current national R&D funding and
the supply and use of sclentific
and technical personnel; also
short- and lingterm projections
aboul those resources.

o ldentification and analysis

ol lactors responsible for changes
in the sclence and technology

rgsource systen; assessment of

their etfects,

s Collection, analysis, and dis-
semination of information on
the economic,  soclal,  profes-
sional, and demographic char-
acteristics of scientltic and tech-
nical personnel,

o Compilation of information
on US and international sci-
ence and technology resources
and thelr characteristics and dy-
namics; development of means
to measure science and technol-
Oy output,

Maost ot the work of this divi-
sion Is pertormed internally or
through contractual agrecments
with ather Federal agencies and
appropriate non-tederal organl-
cations. Extramural studies and
analyses of the division's exten.
sive  database  are supported
by awiards under the Program
fon the Analysis o Sciente Re-
sotrces; Personnel, Funding,
fmpacts, and Outputs (tor which
A program announcement s s

sued annually), Special studies
dre often supported through ex-

ternal awards. The three topic

arcas in which awards are made
are as follows:

SCIENTIFIC AND
TECHNICAL PERSONNEL

This program supports stud-
les to give the factual information
needed to track the training and
distribution of the Natlon's sci-
entlsts and engineers, Specific
arcas of Interest are the capa-
bllity 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 sclentists
and engincers.,

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 tor other scientlfic
and technological activities. Sup-
port Is also given to develop
modeling and simulation tech-
nicjues that will thprove the capa-
bitity to project R&D funding,.

MODELING AND
SPECIAL SCIENCE AND
TECHNOLOGY INDICATORS

This program supports stud-
fes on the dynamics of the scl-
ence and technology resources

S/

complex. A major component is
the development of special indi-
cators, primarlly of an output
nature. This work, along with that
of the other Science Resources
Studies programs that deal pri-
marily with Inputs, provides the
hasls for the Natlonal Science
Board’s blennlal Sclence Indica-
tors publications; they are pre-
pared by the SRS division. Also
included are modeling and sim-
ulation activities. These are

Pcnlmt:d at a better understanding

of what causes changes In the

“distribution of human and finan-

clal resources for sclence and

technology. )
INTERNATIONAL
S&T RESOURCES

This program supports the
collection and anatysls of data in
the arca of international S&T In-
vestments, activities, and capa-
bitities. More extensive and more
current information Is sought on
torelgn science and technology
inputs (e.q., funds, personnel, and
equipment) outputs (eq, patents,
sclentific literature, and innova-
tlons), and S&T Impacts (e.q, pro-
ductivity, royaltics and fees, and
R&D-intensive trade). Emphasis
is on the collection and analysls
of data on the large R&D-per-
forming countries,

Eligibitity

Unsollcited proposals are wel-
come and we considered for
awards, Profitmaking and other
organizations arc eligible Lo par-
ticipate In the division's programs
on the same basls as academie




and nonprolit organizations,

Deadlines

In gencral, proposals may be
submitted at any time during the
year, Program announcements
and requests for proposals are

f
Q SCIENTIFIC, TECHNOLOGICAL, AND INTERNATIONAL AFFAIRS

1
|
issued from time to time for spe-
clal projects and studies in tar-
geted areas; such solicitations
spcci"'y deadiines for submission.
\

For More Information

1'hc"=\prograrn announcement
\: Ve
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Program for the Analysis of Sci-
"ence Resources: Personnel, Funcl-
ing, Impacts, and Outptd\s (NSF
reprint 80-19) has guidelines for
submitting proposals, Contact
the Division of Sclence Rcso\lrces
studies, National Science Foun-
dation, Washington, D.C. 20550,

\
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ADYANCED
SCIENTIFIC COMPUTING

In FY 1984 the Foundation
took a st step in a long-term
effort to provide the sclentific and

enginegsing researdy 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 « combined total of 5,150
howrs of computing time on a
Cray 15, Cyber 205, and Cray 1A
respectively.

The Foundation Is encouraging -

unsolicited proposals from indi-
viduals or groups of lnvestigators
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-
scarch 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 field,

In Y 1085, NSF has again
sollcited proposals from institu-
tons capable of providing Class
VI ar etquivalent computer serv-
fces: these include academic in-
stitutions, not-for-profit and tor-
profit organizations, and Federally

Funded Research and Develop-
meit Centers (FFRDCs), or a com-
bination of these organizations.
Proposals from FFRDCs must be
(1) consistent with the Federal
sponsor’s policles and (2) en-
doysed 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 sclentific
computing centers that will en-
hance progress in many areas of
sclence and engineering research
and education, The Foundation

" expects to make one to three

awards in FY 1985; the awards
will normally be for a perlod of

* five 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 sclentific and engineering
communities, NSF Is developing
plans for an ntegrated com-
munications network; it would
link the advanced sclentific 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
c¢hhancing soltware productivity,
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OTHER
ACTIVITIES
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DOCTORAL
: ISSERTATION
RESEARCH IMPROVEMENT

The: Foundation awards grants
to improve the sclentific quatity
of doctoral dissertation research.
Awwds are made (o allow doc:
toral candidates opportunities for
areater creativity in the gathering
and analysis of data than would
otherwise be possible, Qrants
are ntended to cover research-
related expenses. These Include
cxpenses for fleld equipment
and supplies and for travel to

—amd from research sites, These

awards arc not felowships and
no stipend iIs ncluded. Support
is not provided tor everyday per-
sonal expenses of the doctoral
student. However, the student
may concurrently recelve such
stupport from other sources.

Dissertation proposals are
Judged on the basis of sclentific
content, importance, and origl-
nality. - addition, the doctoral
candidate must show that the
award wiil In fact improve the
quality of the research,

Dissertation Improvement

awards are avdllable only In cer:
tain disciplines. These include the
soclal and behavioral sclences
and certain of the blological,
carth, atmospherle, and ocean
s« lences, Nodissertation hmprove:
ment awards are made In the
mathematical and phystcal scl-
ences, engineering, cellular and
molecular biology, or physlology.

Eligbtity/ For More
Injormation

tach division that adhiministers

J0

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

INFORMATION FOR
SMALL BUSINESSES

L
NSF programs are of Interest
mainly to those small business

concerns with strong capabilities .

in sclentific or engineering re-
search or In sclence-based inno-
vative technology. Competition

for awards from NSF is intense,

and only high-quality research

_proposals are supported.

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

Althowgh these programs mainly
fund research In academic institu-
tlons, proposals from the com-
merclal sector, including small re-
scarch firms, are also supported,

Most NSF research awards
to small businesses are macde
through the Small Business In-
novation Research (SBIR) Pro-
gram, deseribed clsewhere in this
publication, SBIK Is conducted
pursuant to the Small Business
Inmovation Development Act of
1982, P.L.. 97-219, Grant propos-
als under this program are solle-
itedd by a tormad SBIK program
solicitation Issucd annually,

Compared to those at most
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Federal departments and agen-
cles, procurement or contract
opportunities at NSF are cuiite
Himited. The Foundation generally
does not maintain bidders lists;
competitive procurement oppor-
tunities are normally publicized
In the Commerce Business Dally.
The greatest opportunities foy
small companies are In the sub-
contracting activities of the NSF
prime contractors that operate
national centers or other major

rescarch facllities, Some of these |

facllities are Identifled 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 Foundatlon's
research or procurement oppor-
tunities, Note that these offices
do not administer any individual
grant, contract, or procurement
programs,

The Office of Small Bulstness
Research and Development offers
to research and technology-based
small firms information and guid-
ance on NSF programs and ve-
scarch oppuortunities,

The Oftlee of Small and
Dls.’r{m‘,;anm.qed Buesiness Utiliza.
tlon also pravides information
and guldance to small, minarity
and wamen-ownesd compantes
sceking procurement opportuni-
ties to provide N3F or its imajor
prime contractors with goody or
services, .

The address for both these ot
ices s Koom 517, National Sci-
ence Foundation, Washington,
D.C. 20550, Teiephone: (204)
357-7464,
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