
New hope for science?

letters

The following observations are based
on reports that [ 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 fouf NSF staff members
on the state of mathematics, astrono­
my, physics and chemistry. All fOUf of
them showed that the degree of unem­
ployment among young 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
year 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 yet 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.

\tVhile 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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letters
of PHYSICS TODAY, which is devoted to
grade-school education of children in
science, Robert Karplus has pointed
out that when a student has reached
the age of 15 it is too late to try to in-
terest him or her in science. 2) The
information of the public, too long ne-
glected, can be brought about through
many channels: adult education, the
news media, science museums, and so
on. (It is worth noting that New York
has not had a true museum for the
physical sciences for more than thirty
years. On the other hand, there are
two excellent new science museums at
the West Coast: The Lawrence Hall of
Science in Berkeley, and the Explora-
torium, under the imaginative direc-
torship of Frank Oppenheimer in San
Francisco.) In particular the daily
press could contribute a great deal in
this respect by dispensing not only
science news, but by presenting results
that are well established, in attractive,
easily digested articles, for instance, in
daily columns, possibly in serial form.
Such a column could report on the dis-
covery and the properties of x rays
(possibly starting out from a novel use
of x rays), or on some phase of astrono-
my, on conversion of energy, and so on.
The use of a moderate amount of
mathematics in such articles could be
made possible by exposing the readers
occasionally to mathematical and scien-
tific puzzles, in addition to verbal puz-
zles such as the ubiquitous crossword
puzzle. This might prevent the receivers
of high-school certificates to allow their
generally quite appreciable knowledge
of mathematics to atrophy within a
short time, instead of making construc-
tive use of it. Thus, slowly, the general
public could learn to understand the
beauty and power of science.

Some excellent recent examples of
how to present past scientific devel-
opments in a dramatic and entertaining
form are: Worlds Within Worlds: The
Story of Nuclear Energy by Isaac Asi-
mov, Volumes 1-3, published by the
AEC (1972) and Einstein—Creator and
Rebel by Banesh Hoffman, Viking, New
York (1972).

GERTRUDE SCHARFF-GOLDHABER
Brookhaien National Laboratory

L 'pton. New York

Superconductors again

I disagree with William Little's argu-
ment about not developing high-T^

0 superconductors (November, 1972, page
13). The real economical limit of re-

k frigeration is not from the consumption
of hydrogen or helium but from the
second law of thermodynamics. The

<limit of Tc to high-temperature super-
conductors is not that well established.

Empirically we have the limit set by B.
T. Matthias and coworkers, who have
searched thousands of superconducting
alloys. Theoretically we have the rule
of W. L. McMillan, who set the pho-
non limit of Tc for all superconductors.
It appears that breaking the limits set
by McMillan and Matthias is still easi-
er than building a perpetual-motion
machine.

L.Y. L. SHEN
Bell Laboratories

Murray Hill, New Jersey

THE AUTHOR COMMENTS: The most effi-
cient cryogenic refrigerators available
today for superconductor cooling have
an efficiency between 10% and 20% of
Carnot efficiency. Machines under de-
velopment may raise this figure 30%
for large-capacity systems. An im-
provement by a factor of at least three
in this efficiency is possible, in princi-
ple, before one runs into the limit set by
the second law. On the other hand, to
obtain a similar improvement in system
efficiency by the development of high-
temperature superconductors would re-
quire values of Tc about a factor of three
higher than those available today. I
contend that the probability that a con-
ventional phonon superconductor will
be found with anything like this value
of Tc is identically zero and, hence, re-
frigerator research is much more likely
to yield an improvement in overall sys-
tem efficiency than such superconduc-
tor research. Shen's letter appears to
miss the point that existing refrigerators
are so inefficient relative to the Carnot
limit.

WILLIAM A. LITTLE
Stanford University
Stanford, California

Remedy for fear of physics

I am very disheartened when I hear of
decreasing enrollments of liberal-arts
students in the physics and astronomy
courses. Four years ago, I began to in-
vestigate the problem and have come
to interesting conclusions. I have im-
plemented these thoughts, and, I be-
lieve, not in vain, since my modern-
physics/astronomy course has in-
creased in enrollment from 45 to 200.

What I essentially discovered was
that liberal-arts students are intrinsi-
cally interested in physics and astrono-
my, but they are terribly afraid of not
understanding it, especially when it
comes to dealing with mathematics.
Thus the main task is to make stu-
dents comfortable and feel that some
of the physics and astronomy phenom-
ena are indeed very much in line with
their own way of thinking and philoso-
phy. Introducing mathematics as a
mere tool and letting the students

Elscint's
Remarkable
Timing
Discriminator

VIRTUALLY INDEPENDENT
OF RISE TIME
±1.4 NANOSECOND WALK
IN 100:1 DYNAMIC RANGE,
Ge(Li)

SNAP-Off
TIMING DISC
Mfl«l I IMi

5
Now, walk-free
signals using any
kind of detector —
without amplifiers
or timing filters!
And if you need
even less walk, call
ELSCINT . . . we
have the technique.
That's typical of
ELSCINT's
unrivaled line of
nuclear instruments.

n

FREE 16-PAGE
"METHODS

OF NUCLEAR
INSTRUMENTATION"

ELSCINT LTD.
Exclusive USA Sales & Service
PRINCETON APPLIED RESEARCH CORP.
NUCLEAR INSTRUMENT DEPT.
P O. Box 2565
Princeton, New Jersey 08540
Phone (609) 452-2111

Circle No. 9 on Reader Service Card

PHYSICS TODAY/FEBRUARY 1973 11




