
used in determining who is or is not a
"security risk." In addition to such
standards as character, discretion, as-
sociations and political activities, the
Board chose to consider as valid crite-
ria the soundness of Oppenheimer's
policy advice and the attitude he dis-
played toward government directives.
From this misbegotten beginning
arose the incredible finding that Op-
penheimer was to be considered a se-
curity risk, because, in addition to de-
fects of character and associations
with unreliable people, he might have
been more "enthusiastic" about the
crash program to develop the hydro-
gen bomb.

This consideration was rejected
when the case went, on appeal, to the
AEC Commissioners, who apparently
thought better of the inherent inap-
propriateness of such a standard and
of its potentially dangerous conse-
quences. As Stern points out, how-
ever, if Oppenheimer's advice regard-
ing the crash program had been ruled
irrelevant at the outset, many of the
witnesses opposed to him would not
have been called to testify, and the
case would have turned upon older
evidence that had been considered
and reconsidered before and had al-
ways been found insufficient to war-
rant removal of clearance.

It might be argued, against Stem's
brief for the inherent inadequacies of
the security system, that the flexibility
of the proceedings and even of the cri-
teria offer a better basis for the pro-
tection of the right of the accused
than a legal proceeding, where the
provisions of statutory law must be
strictly enforced. There can be no
doubt that if Oppenheimer had con-
fessed in court, as he did in the hear-
ings, to having withheld information
from the security officers and having
lied to them, he would have been con-
victed of a felony. By contrast, as
Stem points out, the AEC clearance
criteria controlling the inquiry specifi-
cally left room for the exercise of com-
mon sense by those sitting in judg-
ment.

The trouble with this argument is
that the security system is more sus-
ceptible to political influence than the
judicial system. Oppenheimer's clear-
ance would not have been suspended
in the first place if the Air Force and
its allies had not been anxious to curb
Oppenheimer's influence and if the
Eisenhower administration had not
been anxious to head off an investiga-
tion by Senator Joseph McCarthy. It

would have been simpler and less
risky with respect to relations with
other scientists for the AEC not to
avail itself of Oppenheimer's services.
The Board's decision was obviously in-
fluenced by the loyalty-security hyste-
ria of the times, and it was sustained
by the AEC largely because the ma-
jority of the Commissioners were less
liberal in their political attitudes than
those who had cleared him before, as
well as less willing to ignore his poli-
tics on grounds of his importance to
national security.

Indeed, this consideration points to
the one criticism that can fairly be ad-
dressed to Stern's book. As an indict-
ment of the security system, it is cer-
tainly powerful and persuasive. In
taking the Oppenheimer case, how-
ever, as an example of the ordinary
workings of the system, it does a cer-
tain violence to history. The Oppen-
heimer affair was hardly a typical
security case.

To a significant extent, the Oppen-
heimer case arose because at this awk-
ward stage in the evolving relationship
between science and government, sci-
entists were still peculiarly vulnerable
to political attack. In the court of
public opinion, they were subject ei-
ther to adulation or grave suspicion but
rarely to understanding. They had as
yet no institutional access to the Exec-
utive (as they have now through the
Office of the Special Assistant for
Science and Technology) and no well
developed relationship with Con-
gress, except through the Joint Com-
mittee on Atomic Energy. The fact
that scientific expertise is more impor-
tant to national security than the pro-
tection of scientific "secrets" was
scarcely understood by politicians, let
alone by their constituents. Nor was
it understood that scientific advice
would be needed in every area of pub-
lic policy or that scientists, by venting
their disagreements over policy, would
actually make an indispensable con-
tribution to responsible and demo-
cratic politics. We need not assume
that such lessons have been fully
learned to recognize that the Oppen-
heimer case was an expression of the
confusion and tension that attend
great historical changes. This docs
not diminish the injustice done to Op-
penheimer. Like Socrates and Galileo
and lesser men like John T. Scopes, he
was very much a martyr to the cause
of reason. His trial, like theirs, should
make us proud of his humanity and
ashamed of the "defects of character"

in our own society that could have
permitted him to be condemned.

Sanford A. Lakoff is currently visiting,
professor of political science at MIT. He
teaches at the University of Toronto and
does research and writing on political
theory and relations of science and aov-
crnment. His essay on "The Trial of Dr.
Oppenheimer" is included in Knowledge
and Power: Essays on Science and Gov-
ernment. S. A. Lakoff, cd. (Free Press,
New York, 1966).

Molecular Spectroscopy
With Neutrons
By Henri Boutin, Sidney Yip
266 pp. MIT Press, Cambridge, Mass.,
1969. $10.00

Molecular Spectroscopy With Neutrons
is a small book dealing with the appli-
cations of neutron scattering to the
study of a variety of systems: simple
liquids, hydrogen-bonded solids, poly-
mers and others. The authors' stated
aim is to correlate neutron spectros-
copy with optical spectroscopy, and to
use this combination to interpret mo-
lecular behavior. In a sense the book,
as written, is a mixture of research
monograph, extended review article
and elementary text.

It is organized so that after an in-
troductory section each of the topics
mentioned is later treated separately.
Each section has references to the re-
search literature, presumably to guide
the reader to more detailed treatments
and to identify the sources of ideas,
measurements and techniques. Do the
authors achieve their goal of providing
information to ". . . those who work
with neutrons as a tool in molecular
research as well as to those spectros-
copists and workers in related
fields. . ."? Despite the utility inherent
in collecting information on a variety
of subjects, it is my opinion that they
do not succeed.

The basic theory is described in
more detail, and with at least equal
clarity, in other books (for example,
G. Bacon in Neutron Diffraction), and
although the collected reviews are use-
ful, they do not provide sufficient in-
formation to more than indicate some
of the literature that should be ex-
amined. Also the description of ex-
perimental techniques is so abbrevi-
ated that it is useless.

It might be argued that a book
citing contemporary literature must
serve some useful purpose. To this I
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IMPORTANT NEW BOOKS FROM NORTH-HOLLAND
ATOMIC COLLISION PHENOMENA IN SOLIDS
D. W. Palmer, M. W. Thompson, and P. D. Townsend, Eds. A unique
collection of 70 papers presented at the 1969 Brighton international
conference, assessing the state of current research in this field.

July $32.00

INTRODUCTION TO THE THEORY OF ION-ATOM COLLISIONS
M. R. C. McDowell and J. P. Coleman. This graduate textbook
offers a comprehensive, detailed treatment of atomic heavy-particle
collisions and examines all the major theoretical methods currently
used to analyze the phenomena. June $25.75

PHYSICS OF THE ONE- AND TWO-ELECTRON ATOMS
F. Bopp and H. Kleinpoppen, Eds. Includes all papers presented at
the international symposium in Munich, September, 1968. Atomic
constants and spectroscopy, atomic collision processes, and astro-
physics receive particular emphasis. May $34.75

LINEAR ACCELERATORS
P. Lapostolle and A. Seplier, Eds. A comprehensive volume on the
theoretical and technological aspects of linear accelerators, describing
various types and their applications. 1970 $61.00

NUCLEAR MODELS
Collective and Single-Particle Phenomena
J. M. Eisenberg and W. Greiner. First of a three-volume series, this
graduate textbook provides a systematic theory of the empirical
nuclear models, with a complete mathematical description to enable
calculation of nuclear properties. August in prep.

EXCITATION MECHANISMS OF THE NUCLEUS
Electromagnetic and Weak Interactions
J. M. Eisenberg and W. Greiner. This second volume of the series
examines electromagnetic and weak interactions in nuclei and their
use in obtaining information on nuclear structure.

7970 $19.25

VACANCIES AND INTERSTITIALS IN METALS
A. Seeger, D. Schumacher, W. Schilling, and J. Diehl, Eds. Offers
the full proceedings of the international conference at Julich,
September, 1968, on vacancies and interstitials in f.c.c, b.c.c, and
h.c.p. metals. 1970 $48.50

ELEMENTARY PARTICLE THEORY
A. D. Martin and T. D. Spearman. A systematic, self-contained de-
velopment of the basic theoretical formalism needed to describe
processes involving particles of arbitrary spin.

ESCA APPLIED TO FREE MOLECULES
K. Siegbahn et al. Describing a study of the changes that occur in
the core electron spectra of atoms in different chemical environ-
ments, this monograph emphasizes use of the technique of electron
spectroscopy for chemical analysis. 1970 $15.00

THREE BODY PROBLEM IN NUCLEAR AND PARTICLE PHYSICS
J. S. C. McKee and P. M. Rolph. Contains all papers on the theoreti-
cal and experimental aspects of the three-body problem presented at
the First International Conference on the subject.

June $32.00

THE ELECTRODYNAMICS OF MAGNETO-ELECTRIC MEDIA
T. H. O'Dell. A book which relates the magneto-electric effect to
the theory of electrodynamics and the theory of moving media and
examines the concomitant problems raised in solid state physics.

July $19.25

LASER PHYSICS
A. Maitland and M. H. Dunn. An advanced textbook and reference
work which presents the physical principles of laser operation in suf-
ficient detail to serve as an introduction to the original research
literature. 1970 $21.00

Write for further information

AMERICAN ELSEVIER PUBLISHING COMPANY, INC.
52 Vanderbilt Avenue, New York, N. Y. 10017- Telephone (212) MU 6-5277

DC MICROVOL
AMMETER?'

The answer is

MICROVOLT-AMPEREMEIRE CC TE9ZIThese instruments are extremely
versatile. You can use TE 921 as a
microvoltmeter, or a linear null
detector, or even as a picoammeter.
Applications include : DC low level measu-
rements on thermocouples, thermopiles, hall
effect devices, strain gauges, and contact
resistances ; Electro-chemical and biological
measurements ; Neurophysiological studies ; Recording and regulation
devices ; All DC mesaurements.

1juV to 1000 V
full scale.
100 pA to3juA
Battery operation
(1200 hours)
$375

L . DC PICO-
AMMETER?

The answer is

AIRIROIMIC
GERMANY : Tekelec Airtronic GmbH. 8000 - MUNICH 83 Heinrich Wielandstrasse 170 -
Phone: (0811) 405001 -TWX: 05-22241 . ITALY: Viale Romagna 14-20-133 MILAN Phone:
73.85.674 and 73.85.676 • NETHERLANDS: Kruislaan 235 - AMSTERDAM - 0 - Phone:
(020) 92.87.66 and 92.87.67 • Other Countries: contact tekelec Airtronic representative or
Tekelec Airtronic, cite des Bruyeres, rue Carle-Vernet - 92-SEVRES, FRANCE - Phone :
626.02.35 (PARIS) -Telex : PROTEC 25997.

U.S.A. Distributor : MULTI-PARTS Corp., 52 Wall Street, New-York, N.Y
10005 - Phone : Whitehall : 4-4370. TWX : 710-581 - 6739.

• 1O"13A to 10'6Afull scale
• Resolution . . . 5.10 l4A
• Battery operation

(1200 hours).
$525
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would rebut that the authors must
then be very careful to systematically
cite the literature, including examples
of many points of view. I am not
familiar with the literature in all of the
subjects discussed, but I do know
what is relevant to the study of simple
liquids. The textual citations and list
of references in chapter 3 are in my
opinion so incomplete as to be useless
and misleading.

The theoretical development in this
book does not fulfill a need not now
served by existing books, and I can
not recommend it to either the novice
or the practicing spectroscopist.

STUART A. RICE

James Franck Institute
University of Chicago

Life of John William
Strutt, Third Baron
Rayleigh, O.M., F.R.S.
By Robert John Strutt, Fourth
Baron Raleigh, F.R.S.
439 pp. U. of Wisconsin Press, Madi-
son, 1968. $10.00

In 1924 Robert John Strutt, the fourth
Baron Rayleigh (1875-1942) and a
distinguished physicist in his own
right, published a biography of his fa-
ther John William Strutt, the third
Baron Rayleigh (1842-1919). This
volume came to be recognized as a
major source of information for this
period of experimental research asso-
ciated with the establishment of the
Cavendish Laboratory.

The present augmented edition is
provided with an informative and per-
ceptive foreward by John N. Howard.
In its new format the work also in-
cludes hitherto unpublished illustra-
tions and, notably, a 34-page appen-
dix of annotations, amplifications and
corrections that the author, Rayleigh's
son, entered into his personal inter-
leaved copy. Long out of print, this
handsome volume now constitutes a
major document for the history of
modem physics and, as such, should
attract the attention of many physi-
cists.

The picture of Rayleigh that
emerges from this biography is that of
a versatile, independent, extraordinar-
ily gifted and thoroughly dedicated
amateur physicist who was equally
competent in theory and practice. Al-
though all of physics was his province,
Rayleigh tended to limit his experi-
mental investigations to practical prob-

lems that required relatively simple
and commonly available apparatus-
much of it designed and constructed in
his own laboratory at Terling Place.

His natural bent toward frugality
was severe. Guided by an unaffected
mathematical and theoretical ap-
proach to physical problems, Rayleigh
possessed the patience, perseverance
and temperament for chasing after
anomalies in a field where everything
seemed to others clear and secure.
He simply delighted in being able to
"tidy up" some obscurity. Exception-
ally skilled in mathematics, Rayleigh
nevertheless was philosophically unre-
ceptive to letting the mathematics of
the situation get in the way of maxi-
mal physical insight.

The chapter on the discovery of
argon, for which Rayleigh and William
Ramsay received the Nobel Prize in
1904, makes exciting reading. It de-
tails various spectacular circumstances
of the story: the delicacy of the col-
laborative efforts with Ramsay, the re-
luctance of scientists to draw the in-
ference of monatomicity from the ratio
of heat capacities, the enthusiasm of
Lord Kelvin and the antagonistic atti-
tude of James Dewar. Though dra-
matic, the discovery of argon played a
relatively minor role in Rayleigh's sci-
entific career. Thus, the author ably
demonstrates that Rayleigh made orig-
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LORD RAYLEIGH in the laboratory at
Terling in July, 1900.

Apollo n
Lunar

Science
Conference

Proceedings
Vol. 1: MINERALOGY AND

PETROLOGY
Vol. 2: CHEMICAL AND

ISOTOPE ANALYSIS
Vol. 3: PHYSICAL PROPERTIES

Ed/tor: Professor A.A. Levinson
Department of Geology
The University of Calgary
Calgary, Canada

Pergamon Press, Inc. is pleased to
announce the publication of the most
comprehensive findings from the exhaus-
tive examination of the "lunar rocks"
taken from the Sea of Tranquility.

The Apollo 11 Lunar Science Confer-
ence Proceedings features papers written
by the 150 principal investigators and
their associates who participated in the
three-month lunar sample examination
and announced their evaluations at the
Apollo 11 Lunar Science Conference
held in Houston, January 5-8th, 1970.
Sponsored by The Geochemical Society
and The Meteoritical Society, and pub-
lished by Pergamon Press, Inc., this
important monograph reveals the full
reports of noted authorities on the
physical, chemical, mineralogical, and or-
ganic properties of the "moon rock"
samples.

In this exclusive publication the whole
scientific community, as well as the
interested public, can review all the sig-
nificant scientific information obtained
from the rocks gathered during the voy-
age of Apollo 11. This vital information
cannot be found as complete in any
other form.

The completely bound, three-volume
set of approximately 2,000 pages is high-
lighted by color plates and halftones of
the lunar samples, their minerals, tex-
tures and other features.

These volumes will be widely recog-
nized as a rich and accurate sourcebook
to everyone involved in forging new
advancements in all of the various fields
of scient i f ic endeavor. Universities,
private, public, and industrial research
institutions, and government agencies
will find this publication a required ref-
erence work.

SBN 08-0163920 $40.00

To order your complete set of the
Apollo 11 Lunar Science Conference
Proceedings or obtain further
information concerning this
publication, please write:

Pergamon Rressjnc.
Maxwell House, Fairview Park

Elmsford, New York 10523
Telex 13-7328
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