LELTERS

The Intrinsic Value of Basic Research

he difficult economic situation in

Mexico has put pressure on our
politicians to trim and tighten the
budget, so scientists and policy mak-
ers have been forced to answer the
question: What is basic research
good for? Some months ago, a new
law for science and technology was
proposed; it has been discussed in
many forums. The final text of that
law lists the guidelines for deciding
which scientific and technological
activities should be supported. Such
activities should contribute to solv-
ing the country’s problems and
should demonstrate a strong sense
of social responsibility. That is, the
country needs the kind of applied
research that will have a short-term
local impact on education, environ-
ment, and the quality of life of the
population.

Such a view sounds reasonable, at
least in principle. Applied research is
indeed needed, but what about basic
research? The budget for science and
technology is limited, and the new
guidelines seem to imply that, if the
results of basic research can be
shown to be useful in the future
for specific applied research, the
chances of funding increase.

Talking to colleagues who work
in fundamental areas, I often hear:
“This is the way things are now. If we
must adapt our research program to
fulfill the new requirements, we will.
Anyway, we can also apply to other,
more productive areas the techniques
we are developing and using to solve
our problems.” The list of projects
accepted for funding last year by the
National Council of Science and Tech-
nology Research (CONACYT), the
main Mexican research funding
agency, includes several in funda-
mental research as it relates to some
specific productive application.

Letters and opinions are encouraged
and should be sent to Letters, PHYSICS
TODAY, American Center for Physics,
One Physics Ellipse, College Park,
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as “Subject”). Please include your affil-
iation, mailing address, and daytime
phone number. We reserve the right to
edit letters.

Basic research has, in many
ways, led to important advances in
applied research. For example, I
wrote this letter using a computer,
which in my view wonderfully illus-
trates what basic research has to say
about its own usefulness. Further-
more, many examples exist of suc-
cessful collaboration between pure
and applied scientists, like the appli-
cation of mathematical theories in
economics or the use of techniques
from elementary particle physics to
develop medical instrumentation.
Such collaborative successes are not
new; basic research has been incredi-
bly useful in the past and has given
us reason to expect that it will con-
tinue to be so.

Researchers, then, have a drive to
make basic research useful. There is
nothing wrong with that. Applied
research by any definition has its
roots and sustenance in pure
research. One form could not exist
without the other. So basic science
is useful in that it is the origin of
applied science, and it has con-
tributed to many technological
advances.

In my opinion, though, the
question of the usefulness of basic
research should not be asked, and
certainly not in the context of fund-
ing. The examples above notwith-
standing, the question makes no
sense. Basic research does not have
to be useful. Its raison d’étre is not
to serve or be productive. Those are
welcome side effects, but even if no
examples existed of applications that
have had a profound positive impact
on society, basic research would still
be worthwhile. It simply is. Along
with other creative human activities,
like the ability to communicate or to
write music, basic scientific research
forms one of the cornerstones that
define our being human. The point is
not whether fundamental research is
useful, but that it is, like other forms
of creative expression, part of the
definition of human society.

People who have never had real
contact with science are likely to be
unaware of its essence, which goes
beyond any application. And, when
faced with the pressing needs of soci-
ety and a limited budget, politicians
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may fail to give pure science the pri-
ority it deserves.

I believe the solution is education—
letting people, beginning with our-
selves, know what we scientists really
do and why we do it, without trying
to put makeup on our work to make
it more acceptable. If we cannot face
and cherish the truth about ourselves
and our work, how can we expect
other people, including policy makers
and funding agencies, to do so?

Some scientists have compared the
usefulness of basic research to the
usefulness of a child. One interpreta-
tion of that analogy is that we hope a
child will grow up to be someone
great. Another interpretation is that,
without children, there would be no
adults, the majority of whom are use-
ful to society. These answers parallel
those given as examples for the use-
fulness of basic research. But chil-
dren and basic research both have
value just by what they are, inde-
pendent of what they will become.

I cannot understand why people,
including some scientists, do not
realize that the name we have given
to these activities is no coincidence.
Indeed there is, and should always
be, research that is basic, funda-
mental, and pure.
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Energy Possibilities:

Windows, Windmills,
and Satellites

he special Energy Challenge

issue of PHYSICS TODAY (April
2002) contained a number of articles
that focused strongly on energy pro-
duction, whereas the possibilities of
energy savings were given small
attention. So it bears repeating, as
mentioned in the article by Arthur
Rosenfeld, Tina Kaarsberg, and
Joseph Romm (PHYSICS TODAY,
November 2000, page 29), that
energy efficiency is a vital part of
meeting the energy challenge.

The well-known correlation
between the Human Development
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