MATERIAL MATTERS

Science at the Margins—The Impact of Multidisciplinary
Research on the Vitality of Research

Former Science Advisor to President Reagan

As the nation confronts continuing
pressures to reduce federal spending, the
science community should recognize two
important things. One is that science is
continuing to receive high priority in the
budget; the other is that science is in a
relatively healthy position today. The extra-
ordinary rates of growth in the first part of
the decade permitted us to inject new
vitality and strength into our science
institutions and capabilities, and even with
slowed growth now, we are operating on a
much more vigorous base. We have drawn
good, new people into the most exciting
fields, we have upgraded facilities for
research, and we have made public policy
that clearly says science is important.

Science, in response, has exceeded our
expectations for progress. Within virtually
all the disciplines, knowledge is advancing
at extraordinary rates. Unlike the earlier
part of the century when a few fields
surged as others idled, today almost all
fields are pushing at their boundaries. This
disciplinary flowering is, in fact, the ex-
pected return on the investments we made
in basic research in the post-war years.

But something important is happening
over and above that—the unpredicted ac-
celeration in progress today. That results
partly from the ease with which one field
uses the tools and insights of another (not
the least of which is our ability to handle
massive amounts of data), and partly from
the synergism of distinct disciplines ap-
proaching similar or even the same problems
from different perspectives. Consequently,
we can be bold about attacking far more
complex problems than we would have
predicted only a few years ago.

As a result, we now have the happy
choice of being able to pursue knowledge
notonlyindepth, butin breadth as well. An
obvious example is the expansion in mate-
rials science as we begin to exploit our
ability to tailor-make surfaces and struc-
tures with specific performance characteris-
tics and to develop wholly new kinds of
composites, ceramics, thermoplastics, and
rapidly solidified alloys that defy the tradi-
tional tyranny of the phase rule. All of a
sudden materials scientists are all over the
map, and they are bumping into physicists,
chemists, computer scientists, and neuro-
biologists, all of whom are simply pursuing
interests that naturally cross over into
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what had once been either someone else’s
territory, or terra incognita.

This broad synergism of mutually rein-
forcing disciplines is the most important
trend in science of this decade, the thing
that makes research in the 1980s so quali-
tatively different from research in decades
before. And that synergism has been ex-
tended by increasing interactions not only
among scientists from different disciplines,
but also from different realms—from uni-
versities, from federal labs, and from
industry. It occurs not because it is socially
desirable or because it meets someone’s
notion of how the research world ought to
be structured, but because that turnsout to
be the way research is moving. The kinds of
problems that command interest and excite-
ment are not necessarily confined to a
single stratum of research.

“This broad synergism of
mutually reinforcing
disciplines is the most
important trend in science of
this decade, the thing that
makes research in the 1980s so
qualitatively different from
research in decades before.”

This significantly greater dimension of
multidisciplinarity offers us a way to achieve
powerful leverage within the modest
growth possibilities for science in coming
years. One of the most important mech-
anisms forthat leverage is the development
and evolution of multidisciplinary univer-
sitylindustry centers for research. These
got their impetus three years ago in the
National Science Foundation’s Engineering
Research Centers, but what has been so
fascinating about the ERCs is how quickly
they seem to be growing beyond engi-
neering. It appears that the same kinds of
mutual interests that first attracted the
engineering community to this idea are
present in most fields of science as well.

The centers are distinct organizati'ons on
university campuses where the research is
centered around some problem area, such
as composite materials manufacturing or

biotechnology process engineering, where
faculty and graduate students are drawn
from perhaps half a dozen different disci-
plines, and where they may be comple-
mented by counterparts from industry who
may become something like research fel-
lows in the center. The center itself may be
loosely guided by an advisory board com-
posed of both university and industry
representatives. NSF started six of the
centers last year, with funding for each of
several million dollars per year, and it will
begin another four or five this year.

In all, this is only a tiny portion of the
federal R&D budget, butits leverage comes
from the fact that it is the fastest growing
portion. | would argue that those centers
are the single most important research
initiative undertaken over the past five
years, because the centers are not simply
one more program—they are the vanguard
of a profound change in the way we do
research. In fact, university/industry re-
search centers are starting to appear, in
various forms, as part of research being
supported in most of the federal R&D
agencies, but they are also emerging inde-
pendently as a consequence of productive
collaborations between academic and in-
dustrial researchers drawn to common
problems.

What we should see in coming yearsis an
interesting and mutually supportive inter-
play between these multidisciplinary efforts
and the ongoing disciplinary research proj-
ects that form the backbone of American
science. The net result is certain to invig-
orate U.S. science and should goalong way
to improving its coupling to the problem-
solving process.

See related articles in this

Issue:

e MRS Contibution to the
Materials Science and
Engineering Study

® MRS Responds to MSE Study

e Annual Spring Forum Held at
NAS

e Materials Research
Spokesgroup Dialogue

https://doi.org/10.1557/5088376940005466X Published online by Cambridge University Press

MRS BULLETIN, MAY/JUNE 1986, PAGE 5


https://doi.org/10.1557/S088376940005466X

