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New hope for science?

The following observations are based
on reports that I had the privilege to
listen to last June as a member of the
Mathematical and Physical Sciences
Advisory Committee of the National
Science Foundation. These carefully
prepared and well documented reports
were given by four NSF staff members
on the state of mathematics, astrono-
my, physics and chemistry. All four of
them showed that the degree of unem-
ployment among voung PhD’s in these
fields has become quite alarming, espe-
cially so in mathematics and high-
energy theoretical physics.

The majority of the individuals con-
cerned are ‘“‘squeezed out,” not imme-
diately as fresh PhD’s, but 5-8 years
afterwards, because of the lack of ten-
ure positions. Thus to a person who
has started out 13-18 years earlier on a
scientific career, intending to reach a
goal then considered of highest value,
and has studied dedicatedly for many
years, often making great sacrifices,
this means a major tragedy. The reac-
tions to this tragedy can take on differ-
ent forms: Some realistically turn to
other fields, for example, to industry,
administration, medicine, and so on.
This frequently requires additional
years of study. Others, and by no
means the least able, give way to self-
doubt and despair, and postpone a de-
cision until it is too late; still others
seek the causes of their fate, justified-
ly, in the faulty functioning of society,
and try by various means to correct the
state of affairs, which frequently pro-
duces additional upheaval.

The colleagues of the unfortunate in-
dividuals usually know for at least a
yvear ahead what will happen, and they
too react in various ways: Often beset
by fear and panic concerning their own
future, they may pretend that nothing
has happened by treating the persons
concerned as “lepers”; that is, by ig-
noring his or her existence; or they
may be incensed and protest in various
ways to the administration of their in-
stitution. All this does not contribute
to a beneficial atmosphere for scientific
endeavors. The undergraduates and
even high-school students quickly draw
their conclusions; thus the image of a
scientific career has suffered considera-

bly in recent years. According to some
sources a state of apathy towards edu-
cation in general has set in at many
high schools in the country, even
among the more gifted students.

It is therefore of utmost importance
that the superior intelligence, the tal-
ent, and the leadership qualities of the
persons who, without any fault of their
own, are not able to follow their chosen
career, be made use of in a construc-
tive way. They ought to be given an
opportunity, by means of a fellowship to
get acquainted with other choices that
may prove to them eventually fulfill-
ing and satisfying. (R. Peierls, Brook-
haven National Laboratory, has pointed
out in a communication that the quality
of the people who are being squeezed out
now and in the next few years is very
probably considerably higher than the
quality of the young scientists who will
be available in about ten years from
now. It therefore appears wise to en-
courage the institutions releasing scien-
tists who are trying to enter new careers
to promise to take them back, if needed,
for at least two years after a trial period
of one or two years.)

The most fruitful solution of the
problem of these scientists would be
employment in interdisciplinary proj-
ects. Some projects of this type lie en-
tirely within the sphere of the division
of physical sciences. For instance, the

spectroscopic analysis of stellar spec-
tra, a very important, but tedious pro-
cedure, has not vet yielded to compu-
terization. Collaboration of optical as-
tronomers with applied mathemati-
cians may lead to progress.

Other interdisciplinary projects tran-
scend the realm of the division of phys-
ical sciences. One such project, which
has been attacked on a broad front in
recent years, is the study of the struc-
ture and function of membranes. In a
somewhat less advanced stage is the
problem of the developmental aspects
and the mechanism of cell division, al-
though great progress has been made
on the structural components involved
in this process. The etiology of various
diseases, for example, of various types
of cancer, may be advanced by more
sophisticated statistical analysis. Fur-
ther, the study of the evolution, struc-
ture, and function of the brain and the
nervous system will, as it has already
in the past, give rise to a series of
interdisciplinary researches. Finally,
the complex of feedback systems of
which the nervous system and the en-
docrine glands form integral parts
(neuroendocrinology) has just begun to
yield to scientific analysis.

Still other projects may require the
talents of physical and social scientists
or even of physical, biological and so-
cial scientists combined.

There is further need for the talents
of the “squeezed-out™ scientists in edu-
cation, in industry, in government; the
problems of transportation and com-
munication, of help for the poor, for
the sick, for the relief of city blight,
pollution, and, last but not least, the
problem of how to insure international
peace, require well trained and imagi-
native minds.

While we may consider the adjust-
ment of the number of scientists pro-
duced to the number of scientists
needed as a comparatively short-range
problem, let us now concentrate on the
longer-range problem: here the NSF is
in an excellent position to provide a
better climate for scientific research by
coordinating education and public in-
formation constructively: 1) Science
education has to be started at as early
an age as possible. In the June issue
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