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state & society
Creutz sees a gradual increase in NSF support of applied science
The new NSF assistant director for re-
search, Edward C. Creutz, is a physicist
with experience in university and indus-
trial life. He is responsible for roughly
half the NSF budget. When we visited
him recently in his NSF office, Creutz
told us that NSF is deeply committed to
preserve its support of fundamental sci-
ence. However, for new programs,
NSF's organizing principle is what im-
pact science has on society.

Creutz comes to NSF from Gulf Gen-
eral Atomic, where he was vice-presi-
dent in charge of research and develop-
ment. He is also chairman of the AIP
Corporate Associates advisory commit-
tee. Before joining General Atomic in
1955 Creutz was head of the physics
department and director of the nuclear-
research center at Carnegie Institute of
Technology. He has worked in nuclear
physics, nuclear reactors, accelerator de-
sign, meson reactions, and thermonu-
clear fusion.

Do you see a larger role for NSF be- Edward Creutz says NSF is deeply committed to preserve its support of fundamental
cause of cutbacks in mission agencies? research. For new programs, though, emphasis is on impact on society.

Certainly NSF has a responsibility to
make sure that good basic research,
being dropped in many areas through
the effect of the Mansfield amendment
on DOD, not be allowed to die. The
Foundation will certainly pick up some
of this—not on an across-the-board
basis because we just don't have the
money to do it. Proposals will be re-
viewed and hopefully a sensible frac-
tion of the good work will be con-
tinued under NSF support.

What fraction of proposals received can
you support?

There's been quite an increase in pro-
posal pressure in the last year or so.
The fraction varies with the field and
it varies with time. It's something like
25-35%-an average figure of about
30% of the proposals that come in are
supportable, but usually at a reduced
rate. If you ask for a dollar figure it
would be less than that. It is not
unusual to have to reduce the requested
dollars by a factor of two on a given
program A few years ago the fraction
of proposals supported was more like

85%.
continued on page b2

IRRPOS looks for relevance to society's problems

IRRPOS is one of the least euphonious
acronyms on the Washington science
scene, but it is probably one of the
most significant. It refers to NSF's
$13-million program on Interdisciplin-
ary Research Relevant to Problems of
Our Society. In the view of physicist
Joel A. Snow, who heads the program,
IRRPOS holds some interesting chal-
lenges for physicists, at least for those
physicists who are willing to apply their
talents to unconventional problems in
unconventionial ways.

IRRPOS is a major part of NSF's ef-
fort to bring scientific resources to bear
on major national problems. Thus, it
fits in with the current emphasis on
"relevance" in Federally supported re-
search. A sampling of projects already
underway with IRRPOS funding illus-
trates the range and interdisciplinary
character of the work: different as-
pects of environmental pollution by
lead; impact of regional development
on a semiprimitive environment; grow-
ing demand for energy; pilot research
in technology assessment; guidelines for

a national program of environmental re-
search laboratories; political and scien-
tific effectiveness in nuclear-materials
control; design and management of en-
vironmental systems; fire-problems re-
search and synthesis; environmental
quality and social needs; urban science
and engineering; land use and energy-
flow component of a model of society.

The origin of IRRPOS within NSF
goes back over a year. In October
1969 the Office of Interdisciplinary Re-
search, which Snow heads, was estab-
lished. (In addition to overseeing
IRRPOS, Snow's office serves a
"switchyard" function—channeling to
other parts of NSF or to other agencies
ideas and proposals that seem promis-
ing but which IRRPOS cannot fund.)
IRRPOS was formally announced last
December. In fiscal 1970, NSF allo-
cated $6 million to IRRPOS; for this
fiscal year, which began on 1 July,
$13 million is planned. Very roughly a
third of IRRPOS' money will go into
the broad area of technology assessment,
but the total program budget has not
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been divided into precisely defined re-
search categories.

At the end of fiscal 1970 NSF had re-
ceived over 1000 inquiries about
IRRPOS, about 200 preliminary pro-
posals, and about 50 formal proposals.
The Science Foundation has made 21
grants. Some $2.7 million went to
state universities, $1.1 million to private
universities, and $2.1 million to various
nonacademic organizations.

Snow, 33, has a PhD in solid-state
theory from Washington University.
He joined NSF as a program director in
theoretical physics and moved to the
Office of Interdisciplinary Research last
November.

Snow discussed with PHYSICS TODAY
the problems and opportunities for
physicists in interdisciplinary research
on socially relevant problems. He lists,
as good illustrations of the ability of
physicists to move into new areas, the
World War II development of the nu-
clear sciences and electronics, and the
development in the 1960's of the space
sciences. These past success stories, he
notes, shared some characteristics with
the present thrust of IRRPOS: They
were interdisciplinary; they were
strongly problem-oriented; they re-
quired analyzing total systems; they
were responsive to broadly accepted na-
tional needs.

Previous accomplishments notwith-
standing, physicists may have trouble
moving quickly and smoothly into
IRRPOS-type work. One reason is that
they will be obliged to go farther afield
intellectually. Snow believes that
physics is at least as good a prepara-
tion for interdisciplinary applied re-
search as is training in any other scien-
tific discipline. And he notes that many
physicists have been able to move "hori-
zontally" into other natural sciences
such as biology, and also to do well in
applied physics, engineering, and opera-
tions research. But Snow points out
that it is not clear that physicists have
any particular advantages when inter-
disciplinary studies lead them into, for
instance, economics or sociology.

Then too, in Snow's view, physicists
working on IRRPOS-type problems

may suffer from a kind of "intellectual
impedance mismatch." Physicists have
"a tendency to seek the 'right' answers
to problems. But in some of our prob-
lems of society we have to settle for
some kind of a partial or interim an-
swer, and then try to improve that an-
swer as we go along. Unfortunately,
the large problems of society aren't very
neat; if they had been neat we might
have solved them long ago. Many
physicists I talk with get very impatient
with the imprecise character of the real
world.

"Another, related, problem is that
people who are accustomed to dealing
with the imprecise world in their own
ways can get very impatient with physi-
cists." Snow observes that physicists
often tend to take a direct, intellectual
approach to practical problems. "Then
a physicist points to what he thinks is a
reasonably exact solution to a problem,
and tells people to go and fix it that
way. But most public officials, say,
live in a world where one doesn't oper-
ate that way, and they can be very put
off by the air of self-assurance that the
physicist sometimes brings to this type
of work."

It is generally accepted that "think-
tank" organizations have taken the lead
in the last 20 years in interdisciplin-
ary, problem-oriented research. Snow
hopes that universities will be able to
modify their traditional departmental
structures to allow for more such work.
He regrets that "it is still hard for physi-
cists who work and publish on problems
outside of physics to get reasonable pro-
fessional credit for their contributions."

Snow points out that physicists have
demonstrated on many occasions that
they can carry on their regular work
and stay current in their research fields,
so long as their nonphysics work is brief
or part-time. But those who embark,
full time, on work outside physics run
the high risk of dropping out of the
mainstream of physics research. Snow
admits that his own involvement and
enthusiasm for IRRPOS are not without
some regrets. "In another year I will
have forgotten all about Green's func-
tions." —JBP

Creutz
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In what fields do you see NSF playing
a larger role now?

One enlarged trend, of course, is to put
much more of a component of relevance
into the research, not only in physics,
but in all areas of science. This is im-
portant; the world needs it; many scien-
tists want to do it. There also is a
danger that if one leans too far in this
direction just to look at relevance, one
is by definition looking at a shorter-term
picture. One must keep a balance and
not decide that science is only worth
doing because we see now how it might
be used. I'm not worried that the Foun-
dation is going to jump too far in this
direction.

For what fields of physics do you see
more NSF support?

Well, certainly the areas of materials.
In the things I used to be doing at Gulf
General Atomic we were always limited
in efficiency, simplicity and cost of nu-
clear reactors by the available proper-
ties of materials, usually high-tempera-
ture materials in that case, but also
hardness, corrosion resistance and weld-
ability. These are again practical ques-
tions, but they are obviously very closely
related to our understanding of the solid
state of matter. So solid-state physics
I'm sure will continue to be an impor-
tant area for support in basic science.

Plasma physics is primarily now the
province of the AEC because of the
possibility of controlled thermonuclear
reactions, but there will be NSF plasma-
physics support, and probably more
at the theoretical end than at the de-
vice end.

Certainly the atmospheric sciences,
the physics of the atmosphere, the en-
vironment of the earth in space, is a
rapidly developing area. Not only the
effect of the plasma environment, but
getting down closer in the atmosphere
itself—weather effects and things of that
sort are getting increasing emphasis.
Coming down perhaps even still closer
to ourselves—the physics of the ocean,
oceanography, is certainly going to de-
velop rapidly.

Is NSF likely to support much basic
research on pollution-related things?

Certainly all the things I just mentioned
are along that line. Atmospheric sci-
ence tells us how pollutants travel from
one part of the atmosphere to another.
The oceanographic question of distribu-
tion of pollutants in the ocean and the
fluxes are certainly going to receive
a lot of attention.

These studies tend to become multi-
disciplinary. One has to see where the
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