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Scientists and public policy, help or hindrance?
The new law re-establishing a White
House science adviser and the plans so far
to implement the law do not appear to
include a committee such as the former
President's Science Advisory Committee,
a committee of 18 scientists that met as a
group two days a month and whose
members worked typically on panel ac-
tivities two or four more days per month
for a four-year term. Of course, no one
individual acting as the President's
Science Adviser, nor even a group of sci-
entists such as PSAC, can have all the
expertise needed to aid the President.
But practising scientists on PSAC could
recognize both their lack of expertise in a
field and the existence of additional re-
sources that are only two or three tele-
phone calls away, either via word-of-
mouth or a more formal technical-re-
source identification system. The ex-
tensive panel activity of PSAC (both
standing and ad hoc panels) served to
provide flexible access to scientists with
other knowledge and talents than those of

i the PSAC itself. Until the last years of
f the PSAC, the Committee itself exercised
; strong review over the reports of its pan-

els, avoiding in this way some biases and
unwonted enthusiasms and maintaining
a standard of responsibility that I found
as unusual as it was admirable.

Abolition in January 1973 of the Pres-
ident's Science Advisory Committee and
the allied Office of Science and Technol-

I ogy denied the nation of continued ac-
tivities of the dozens of members and
hundreds of panelists who had worked
over a sixteen-year period to understand
and propose policy options in defense
matters such as missiles and aircraft,
tanks and nuclear weapons, and in civil
programs such as health care, coal mining,
air transportation and the world food
problem.

Behind my own work with the govern-
ment are three basic imperatives with
which I have been concerned since 1950:
• to avoid nuclear war, not only year-
by-year but for the long term;
• to bring the annual growth rate of the
world population to zero—not to 2% or
1%;
• to avoid a transformation of our society
into a system of social organization or
government where individual values have
no influence.

These are imperatives because their
negatives are irreversible transformations,
which will mean the end of our society, if
not of human life. We can not see or plan

ni
#

is
beyond these catastrophes, which are thus
in the nature of essential singularities.
Any of the three could bring the world to
a life among the ruins of a vaguely re-
membered past splendor of science, law
and architecture.

This is not to say that avoidance of ca-
tastrophe is the goal of life. There are
other important problems and opportu-
nities to be considered. Suppose the
world arrived at a global society that had
stabilized population and that had no
more reason to fear nuclear war and other
massive aggression between nations than
we fear it between the United States and
the United Kingdom. There would still
remain the essentially neutral goals of
reduction of world poverty, reduction of
illness, and (for some) greater freedom. I
cannot foresee and would not want to
prescribe the positive goals of that soci-
ety—education, art, pleasure among
them, no doubt. The goals of humanity
may not be reached for all in a single
generation; our short-range goal could
well be to provide a society and a struc-
ture where our children and their children
can look forward to security and progress
for millenia (not decades) with some
probability. The positive goals of civili-
zation are matters for all, including phi-
losophers; an important problem for some
specialists, which deserves and needs
support from others, is to make it possible
for the civilization to endure and gradu-
ally to find its destiny.

Zero population growth rate is neces-

sary if we are to look more than a few
decades into the future and to avoid
making irrevocable choices. After all, a
growth rate of 1% per year, corresponding
to the difference, I suppose, between 2.6
children per family and 2.0 per family,
means a factor 3 in population in a hun-
dred years, a factor 30 in three hundred
years and so on. There is no long-term
future for humanity unless the average
population growth rate is strictly zero.
Between a growth rate of zero and 0.2%
per year, there is no difference to the in-
dividual or even to a single generation (as
in average family size or age structure of
society), but in the long run it makes a
major difference.

Nuclear war doesn't come by conscious
decision. It can come by accident; it can
come by instability in a crisis; it can come
from instability of a longer term arms-
race instability where one side and the
other interact and build ever bigger or
different and perhaps less stable systems.
There is no guarantee, whatever we do (so
long as there are nuclear weapons; so long
as the knowledge of nuclear weapons has
been created; so long as nuclear weapons
are possible even if we didn't know about
them yet), that we can avoid nuclear war
for the long run, but one has to work at
it.

By the nature of these imperatives,
they must be worked on simultaneously.
It is no good to avoid one peril while suc-
cumbing to another. And it is not a
matter of specialists by heredity or
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The Chromatix CMX-4 Tunable UV-VIS-IR Laser—now established
as the world standard for reliability and performance in tunable lasers.

This CMX-4 application reports on resonance Raman spec-
troscopy of biomolecules at the Department of Chemistry, Univer-
sity of Oregon. Figure A is one of a number of spectra obtained
from these experiments. This particular spectrum is of a 0.01 M,
pH7 aqueous solution of 5' -adenine phosphate (AMP) taken with
295.4 nm tunable laser excitation in 0.25 M cacodylate buffer.

Figure B is a plot of the corrected intensity of various Raman

AMP
295 nm EXCITATION

Figure A. Spectrum of 0.01 M, pH7 aqueous solution of AMP.

bands of AMP plotted vs the laser excitation frequency in kilo-
Kaisers (1000 cm-1 ). Superimposed on this plot is a theoretical
curve which assumes that all of the Raman intensity is obtained
from an absorption band with no thickness (i.e., no damping)
lying at 267 nm.

For a complete discussion of this interesting and exciting

4

experimental work, write for Chromatix
Application Note No. 7. This contains
the full text of an invited paper by
Professor W.L. Peticolas, "New
Approaches to Raman Spectroscopy of
Biomolecules," delivered at the Fifth
International Conference on Raman
Spectroscopy, Freiburg University,
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Figure B. Plot of corrected intensity of
various Raman bands of AMP.

Germany, 2-8 September 1976. This
Raman study is just one of a series of
applications in which the versatile
CMX-4 is at work in leading laborator-
ies worldwide.

1145 Terra Bella Avenue
Mountain View, CA 94043
Phone: (415) 969-1070
Telex: 910-379-6440
East:
811 Church Road
Cherry Hill. NJ 08002
Phone: (609) 662-9350

Central:
(312) 679-4006
In Europe:
D6903 Neckargemund 2
Unterestrasse 45a
West Germany
Phone: (06223) 7061/62
Telex: 461691
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training, but it may be a matter for con-
centrators. Concentration can help in at
least two ways:
y to help provide a better return to soci-
ety for the time and effort of acquiring
tools and background in the field;
t because immersion in one aspect of a
problem often provides insights, infor-
mation, or communication channels
which are helpful in another aspect.

There have been important steps in the
avoidance of nuclear war since 1945 (the
only time nuclear weapons were used in
war), but the process seems to be all but
stalled, decision makers having confused
mutual interest in survival with domestic
political gains, with international political
rivalry or collaboration. We have done
poorly also in rationalizing defense deci-
sion-making, exemplified in the present
controversy over the B-l. But the more
serious problem is that the Department
of Defense and the Administration believe
their own budget-oriented propaganda
and cannot make adequate decisions in
any matter touching defense.

There is a similar slackening of progress
in United States involvement in control
of population growth, even though there
is greater awareness elsewhere in the
world at the moment. And there is a lack
of scientific foundation and even effort for
avoiding that third great hazard, the en-
vironmental problem.

There is also a great imbalance in the
public reaction to many of these prob-
lems. For instance, the problem of nu-
clear reactor accident, or more particu-
larly the possibility of terrorist attack
against nuclear reactors, looms fairly large
in the public press. At the same time, it
is national policy expressed through the
public health service that children no
longer should be vaccinated against
smallpox. But the smallpox virus per-
sists; it is in storage in many places all over
the world. When we have a population
that is not vaccinated against smallpox,
one terrorist distribution of this virus will
kill not tens of thousands, but tens of
millions or hundreds of millions of people
in the US. We need balance and under-
standing about these threats. The reac-
tor problem is too complex for me to ex-
press my partially formed views here, but
I am going to continue to receive smallpox
vaccinations. I wish other people would,
too; I don't want to have to bury them,
even with low probability!

Such disasters can be imagined. They
have not yet arrived. The absence of a
President's Science Advisory Committee
cannot be shown in the last three years to
have resulted in catastrophe. On the
other hand, that is no proof that in igno-
rance lies safety, and counterexamples
abound.

What to do to understand these prob-
lems and opportunities? How can we do
it? Who can do it? It is clear now, as it

was clear in 1945, that working towards
these goals requires thought, organization,
people, and dedication, just as much as
does an effort to bar import of shoes, to
defeat socialized medicine, or to lobby for
or against anything else. One has to
create a mechanism, motivate people,
inform them, be in the right place at the
right time. But we need also to have the
information, analyses and judgment to
decide what to do. We have a better
basis for such action now than we had in
1945—the Forum of The American
Physical Society, the Federation of
American Scientists and its very active
Director—but we lack an important co-
herence in society which arose at that time
from the common effort to survive as a
nation.

The single most important innovation
would be for congressional staff to de-
mand from the Administration analyses
and education—alternatives, not propa-
ganda. This was recommended also by
the Committee for Economic Develop-
ment, which in 1974 published a study,
"Congressional Decision Making for Na-
tional Security." The result of such de-
mands would be the creation within the
administration of policy choices—one
couldn't present options to the Congress
without having had them come to the
level of the Secretary of Defense, or the
head of the HEW, or Housing and Urban
Development, or Treasury in regard to tax
policy. These alternatives would then be
available to managers within the Ad-
ministration who, of course, faced with
two alternatives would choose the better
one. At present, alternatives are sup-
pressed at every level in the bureaucracy,
or direction is imposed from the top
without knowledge of alternatives and
consequences. But that's not the way it
ought to be. The government has deci-
sion-making authority granted it by the
people. The President delegates it to
heads of agencies, and the results of
analysis and the choice of policy options
should come to the higher level. But
neither is it right for the head of an agency
to serve as an extension of the White
House staff, implementing a policy de-
cided in secret toward goals never re-
vealed; the presentation to Congress of
real alternatives, together with the rea-
sons for Administration choice of one
among them, would reduce the scope of
such activities.

For the future, there is some hope.
There is an Institute for Congress, which
will probably come into real operation
over the next few months, initially with
foundation funds. There are new pro-
grams in science policy in universities.
Many panels and committees of the Na-
tional Academy of Sciences are doing a
more responsible job with a better report
review process. And so there will be more
people with a scientific foundation and
with some experience in policy alterna-
tives.
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At J-Y we want to be sure
that you get the best mono-
chromator for your needs.
Perhaps, in the long run, a
more sophisticated system
would be more economical
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just as adequate.

Since 1819, J-Y Optical
Systems has been setting
standards for the industry,
highlighted in 1967 with the
development and perfection
of the holographic grating.
So, before you buy your
monochromator, why not
contact J-Y. We'll discuss
your requirements, even
plan a demonstration if you
wish. Call or write today for
further details.

At J-Y you'll get all the help you need.

H-10 — The perfect mono-
chromator for OEM applications.
Compact, reasonably priced,
F/3, high stray light rejection.

H-20 — Simple, rugged, modu-
lar and low cost. F/4.2, high
stray light rejection. The ideal
laboratory monochromator. H-20

HL-300 — Revolutionary, ultra-high
luminosity, Type III concave holo-
graphic grating monochromator. Offers
an F/2 aperture in a 0.3 meter system
with water-cooled Tantalum slits.
Accepts up to 6.5 KW, Xe arc.

J-Y OPTICAL SYSTEMS
Division of Instruments SA, Inc.

173 Essex Ave Metuchen New Jersey 08840
201 /494-8660 Telex 844 516

HR-500— Half-meter monochroma-
tor, the HR-500 is an excellent choice
for those applications which demand
excellent throughput at moderate
resolution with low levels of stray light.

HR-1000 —Features ultra-high
throughput in an F/6.8 one meter system.
Offers very high stray light rejection and excellent
resolution, especially with holographic gratings. The
HR-1000, as well as the entire HR line, is computer compatible

HG-2 — The ulti-
mate in Raman Spectroscopy.
Stray light rejection and resolu-
tion equivalent to a triple mono-
chromator. Stepping motor control
of the wavenumber drive and of each
of the slit width adjustments. Computer
compatible, of course.

THR-1500 — This double-pass
1.5 meter system features
very high resolution ( 0 . 0 1 5 A ) ,
very high accuracy ( 0 . 0 3 A
within 100A of calibrated line),
unequalled reproducibility ( 0 . 0 1 A )
and high stray light rejection. Years ahead
of its time optically and mechanically.

HR-1500 — The HR-1500 is a single-pass version of the THR-1500 offering
1 many of its advantages at a more economical price.

Circle No. 12 on Reader Service Card

12 PHYSICS TODAY / FEBRUARY 1977



letters

To sum up; I have touched on the great
perils of nuclear war, population growth,
and political instability; early mecha-
nisms for addressing some of these; the
abolition of these mechanisms in a terrible
period of our history in 1973; and looking
to the future, these perils and worse.
Means are available to help solve these
problems, but they have been largely ig-
nored. I hope the new Administration
will consider involving scientists part time
as a Science Advisory Committee at the
level of Presidential policy formulation,
thus to mobilize the best talents of sci-
entists and engineers in the formulation
of policy, as well as to realize the benefit
of having outsiders as a partial safeguard
of integrity in government.

RICHARD L. GARWIN
IBM Thomas J. Watson Research Center

Yorktown Heights, New York

Excerpted with revision from the author's
response on receipt of the Leo Szilard Award
presented by the Forum on Physics and Soci-
ety of The American Physical Society on 27
April 1976.

Equal status

As employees of the American Institute
of Physics, we were interested to read the
letter from Alvin Radkowsky in the June
issue (page 77). Contrary to the position
expressed in the letter we believe that the
AIP's move to end discrimination against
women by changing the term "chairman"
to "chairperson" was a necessary one.
We believe that language reflects the at-
titudes of a society—in this case the atti-
tude that women's identity is absorbed in
that of men.

Radkowsky's lighthearted response to
the AIP's word change expresses con-
tempt for the very serious and important
movement of women for equal status with
men.

SUSAN R. GORDON
ROSALYN DEUTSCHE

DAVID HATHWELL
CARLOS ESPINOSA

American Institute of Physics
6/4/76 New York, New York

Soviet contradiction

Recently, while serving as an intern with
the Committee on Science and Technol-
ogy in the US House of Representatives,
I, along with a number of interns, visited
the Soviet Embassy in Washington, DC.
After some introductory remarks by
Vladimir Belyakov, a Soviet Embassy
Information Officer, concerning the
present relationship between the United
States and the Soviet Union, there was a
brief question and answer session. I used
this opportunity to inquire about the

Soviet treatment of Jewish physicists in
Russia who have requested permission to
emigrate to Israel, and was informed that
these physicists are not denied immigra-
tion visas to Israel. He stated, never-
theless, that the Soviet Union discourages
immigration because previous experience
has shown that many immigrants wish to
return after a short period of time and
re-employment then becomes a difficult
problem. I was unable to ask how many
Jewish Russian physicists have been al-
lowed to emigrate or have requested to
return to the Soviet Union. When Be-
lyakov stated that a check with the Unit-
ed Nations would confirm that 20 000
people are allowed to emigrate from
Russia in 1974,1 inquired as to the num-
ber of people who had applied to emi-
grate. Belyakov chose not to answer this,
however, but to move on to other areas of
interest.

The statements made by Belyakov
seem to contradict many of the letters
recently published in PHYSICS TODAY
(July 1975; January, 1976; February, 1976;
and March, 1976) concerning the plight of
Russian physicists.

The purpose of this letter is to encour-
age scientists to respond to the various
appeals made on behalf of Russian phys-
icists who have attempted to emigrate
from the Soviet Union and as a result have
received constant harassment from Soviet
officials. A short letter to the appropriate
parties stating displeasure over such de-
plorable treatment of our Soviet col-
leagues may be an effective means of
maintaining scientific freedom.

D. WAYNE COOKE
The University of Alabama

8/2/76 University, Alabama

Unpublished results
Over the past few years, I have written to
authors of scientific papers, requesting
details of various materials they had ref-
erenced in their papers as "unpublished
results." Out of more than a dozen such
requests, only one author even bothered
to reply, let alone send the information I
had requested. I think that the scientific
journals should follow one of the two
policies with regard to references of this
sort in the papers they print:
• prohibit all such references
t permit the referencing of unpublished
work with the understanding that this
material will be available to people re-
questing it.

I can understand and sympathize with
the referencing of unpublished results,
and therefore favor the adoption of the
second policy; but I do not think that au-
thors should be permitted to reference
work they are unwilling to release to their
fellow scientists. This also applies to
"private communications." Another
category is that of "paper in preparation."
In this case, an area of research is essen-
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