OPTICAL
RAY
TRACERS

for IBM PC, XT, AT,
& PS/2 computers

BEAMTWO

« for students & educators

* traces coaxial systems

* lenses, mirrors, irises

* exact 3-D monochromatic trace
* 2-D on-screen layouts

« diagnostic ray plots

* least squares optimizer

* Monte Carlo ray generator

BEAM THREE

« for advanced applications

* BEAM TWO functions, plus:
* 3-D optics placement

« tilts and decenters

* cylinders and torics

* polynomial surfaces

* 3-D layout views

* glass tables

BEAM FOUR

« for professional applications

* BEAM THREE functions, plus

* full CAD support: DXF HPG, PCX,
and PS files

* twelve graphics drivers

* PSF, LSF and MTF

« wavefront display too

* powerful scrolling editor

$89

$289

$889

EVERY PACKAGE INCLUDES
8087 & NON8087 VERSIONS,
MANUAL, AND SAMPLE FILES

WRITE, PHONE, OR FAX US
FOR FURTHER INFORMATION

STELLAR SOFTWARE

PO.BOX 10183
BERKELEY, CA 94709
PHONE (510) 845-8405
FAX (510) 845-2139

Circle number 48 on Reader Service Card

82  PHYSICS TODAY  FEBRUARY 1993

conservative, whereas Szilard was li-
beral and engaged in political activi-
ties of which Wigner disapproved.
Still, his disapproval is lovingly and
admiringly expressed in the book. He
sympathizes very much with Teller
and tries to explain and defend those
actions that alienated Teller from the
majority of his friends. Perhaps he
goes a little too far when he maintains
that Teller was unhappy in Los Ala-
mos because “discussions were nearly
forbidden even among close friends.”
Certainly that was not the case; the
atmosphere was full of intellectual
excitement shared by almost all of us
in hefty discussions. Teller kept him-
self aloof because he disapproved of
the program.

In the last part of the book Wigner
reveals his personal views on science,
politics and people. He expresses his
unhappiness about the use of the A-
bomb on Hiroshima and Nagasaki.
After the Nazi defeat he wanted an
end to secrecy and the establishment
of an international body to decide
what to do with the bombs. Many
other scientists, including myself,
were in favor of this but our ideas
about the political situation of that
time were much too unrealistic. The
cold war was in the making, and any
effort to create an international com-
mittee to deal with nuclear weapons
was doomed to failure.

Wigner tells us about his fight
against exaggerated secrecy in nu-
clear and other military matters and
argues strongly that more openness
would have been good for all sides. As
is well-known, he strongly supported
civil defense in the decades after the
breakdown of internationalization.
His point of view is eloquently pre-
sented in the book, but it may no
longer be as relevant as it was during
the cold war. Here one must admire
Wigner’s way of expressing himself,
even when one does not agree with his
ideas. His love -of freedom and his
loyalty to the United States shine
through most of his arguments. (Of
course, he is critical of many develop-
ments in this country; for example,
the student upheavals during the late
1960s, which he condemns in the
strongest terms.) The reader will also
be impressed by the sketches of some
of his colleagues outside the Hungar-
ian circle and by his unbounded
admiration of Einstein.

One would have wished for more
about Wigner’s ideas on physics and
on the significance and relative im-
portance of different subfields. But
he does discuss the limitations of
present-day physics in explaining bio-
logical and psychological phenomena,
in particular the elusive concept of

consciousness.

Some of the physics statements
seem bungled. For example, Von-
Neumann is quoted as saying that
the angular momentum is always an
integer multiple of A if all particles
are at rest. Another poorly expressed
statement is this: “In the group
theory of quantum mechanics, elec-
tron orbits were now represented not
as orbits but as spheres.”

Altogether it is a pleasure to read
this book. It is the nearest equivalent
to spending some time in Wigner’s
company and savoring his honesty,
his thoughts and his devotion not only
to physics, but also to so many other
human concerns.
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This is an important book. It tracesin
a scholarly manner the sequence of
decision-making by the President’s
science advisory system on a number
of key military items. It is not inten-
ded to give a full overview of the
science advisory roles at the Presiden-
tial level nor is it an analysis of the
merits of this system. It touches only
casually, if at all, on the role of
science advice in environmental mat-
ters, in establishing priorities for
government support and in more
routine military matters, such as
antisubmarine warfare, tactical nu-
clear weapons and military aircraft.
The “cardinal choices” are primarily
the nuclear test ban, the wartime
decisions to build and use nuclear
weapons, the hydrogen bomb, the uses
and abuses of the electronic barrier in
Vietnam and the debates about ballis-
tic missile defense.

The book is based on extensive
interviews and correspondence. To
the extent that I am personally ac-
quainted with the episodes cited, the
reporting is accurate and comprehen-
sive and there are only a few minor
errors. One strength of the work is its
thoroughness in tracing the steps at
which science advice has influenced
these momentous decisions. Another
is how it delineates the gradual ero-
sion in the impact of science advice at
the Presidential level.

The author documents the series of
conflicts that led to the demise of the
President’s Science Advisory Commit-
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tee. He identifies the clash in values
when the recipient of the advice
wished to establish policy first and
then use the science advisor to justify
and publicly support the policy, rath-
er than the other way around. The
author also documents the failures
that are inevitable when Presidents
“instruct” the scientific community
to solve problems in a specified time
even though fundamental knowledge
is lacking or the problem is much
more social than scientific.

The book clearly demonstrates both
the value and the limitations of scien-
tific advice. Presidents and other
decision makers have been guilty of
either overestimating or underesti-
mating the value of science. In-
stances are cited of outright disdain
for scientific advice as not meeting
“practical” needs. Conversely, the
author cites recurring episodes, such
as the “war on cancer” or the “impen-
etrable” antiballistic missile shield,
where confidence that science can
perform on command is unwarranted.
What is not explicitly discussed in the
book is that science advice requested
by an executive can only rarely be
based on established scientific fact
alone; rather, it requires projecting
future expectations, starting from a
scientific and technical basis. It is
therefore not surprising that such a
forecast must have a subjective ele-
ment. This subjectivity should not
leave the adviser open to charges of
bias. It is interesting that concern
over bias and ideology has led to
political litmus tests for science advis-
ers during recent administrations,
while under Eisenhower and Ken-
nedy the political persuasions of the
advisory committee members were
not at issue and were generally undo-
cumented.

The book is possibly weakest when
drawing broad lessons from the expe-
riences cited. While science advising
now has a well-documented history
extending over half a century, the
author does not avail himself of that
history to draw conclusions as to
which classes of advice and which
advisers have accumulated a good
record—and which have proven to be
unwise. The benefits from such hind-
sight could indeed be valuable.

The recital in Herken’s book re-
veals the periodic resumption of de-
bates of essentially the same issues in
the cases of the ABMs and the Test
Ban. For instance, whenever a Com-
prehensive Test Ban Treaty seemed
possible, opponents tended to cite a
success that was just around the
corner, be it a clean weapon, the
neutron bomb, directed-energy weap-
ons, enhanced radiation, increased

ABM effectiveness or whatever. Yet
while the specific rationale kept
changing, the nature of the debate
remained the same. Similarly, in the
ABM debate there continues little
recognition of the basic fact that in
the nuclear age the burden on a
system of defense is greater than that
on a highly damaging nuclear offense.
The debates cited by Herken center
around the wisdom of implementing
just the next system in view—be it
Nike-Zeus, Nike-X, Sentinel, Safe-
guard, the Astrodome Defense or
recently, Brilliant Pebbles—as part of
global protection against limited
strikes.

But possibly most important is the
lesson that whatever the formal orga-
nization of the science advice at the
Presidential level, its success ulti-
mately rests on the “chemistry” be-
tween the President and the adviser.
If the President really desires inde-
pendent advice and has a good person-
al relationship with his or her ad-
viser, the process is extremely valu-
able. If not, decisions are made with
scientific and technical reality taking
a back seat to political agendas.

There are many other lessons to
learn from reading the book carefully,
and I strongly recommend it.
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Most of neutron star physics, like
most of the physics of exotic astro-
physical systems, is hidden from view.
The equation of state of the neutron
star interior can only be inferred from
the relationship of the stellar mass to
the stellar radius, which is virtually
unknown. The nuclear runaway re-
sponsible for x-ray bursters occurs far
below a neutron star’s surface, ensur-
ing that direct information of the
fusion processes is lost as the radi-
ation thermalizes. But the group of
physical processes in a magnetic field
exceeding 10'2G is not invisible and is
directly responsible for the appear-
ance of the most interesting neutron
star systems: the spin-powered and
accretion-powered pulsars. Some of
this physics is classical, taken to the
relativistic quantum mechanical re-
gime. Much of the physics is unique
to strong fields and therefore only
exists near the surface of a magnetic





