lished anything in science, which ex-
plains our ignorance. He had, how-
ever, according to Kargon, a profound
influence upon his times, and his dis-
ciples helped spread his teachings.

An important protagonist for the
revival of atomism at that time was
Francis Bacon, Baron Verulam.
If there was a connection between
Hariot and Bacon it is far from evi-
dent. Kargon writes: “The relation-
ship between Francis Bacon. . .and
the revival of atomism in the 17th
century has, for several reasons, been
clouded in mystery.” He then goes
on to show that “Bacon was both an
atomist, and an anti-atomist at differ-
ent points in his long career.” I do
not find his arguments on anti-atomism
entirely convincing,

Although the title of the book im-
plies that coverage is limited to the
development of atomism in England,

the author includes discussion of the
ideas of non-English scientists who
had an influence on the evolution of
thought in England. Prominent in
this respect were René Descartes and
Gassend. The author’s criticism of
some of Descartes’s theories reminded
me of Voltaire’s sarcastic remark:
“Descartes auroit été le plus grand
Philosophe de la Terre, s'il eut moins
inventé.” (p. 160 in Voltaire’s Elémens
de la Philosophie de Neuton, 1738.)

According to Kargon, the most im-
portant step toward acceptance of the
atomic hypothesis occurred with the
publication of Walter Charleton’s book
entitled The Darknes of Atheism Re-
futed by the Light of Nature: a
physico-theologicall Treatise. It was
more important to show that there is
nothing impious in the atomic idea
than to advance any experimental or
other proof.

Half lives, decay modes, abundances, level schemes . . .

TABLE OF ISOTOPES. (6th edition)
By C. M. Lederer, J. M. Hollander,

I. Periman. 607 pp. Wiley, New
York, 1967. Cloth $7.95, paper
$4.95

by Emilio G. Segré

The tables of isotopes published by
several authors and agencies are an el-
oquent testimonial to the development
of nuclear physics. Natural activities
had been tabulated by an international
committee in 1931,! but it was only
with the dramatic developments fol-
lowing the Curie-Joliot discovery of
artificial radioactivity that tables of
isotopes became desirable.  Single
workers started to prepare their own
and charts appeared on the walls of
laboratories. Perhaps the first pub-
lished one (1934) was the table by
Enrico Fermi, Edoardo Amaldi, O.
D’Agostino, Franco Rasetti and Emilio
G. Segre.2 It has entries for 47 ra-
dioactive nuclei; one could still me no-
rize its contents. By the next year a
similar table had grown to 71 entries
representing radioactivities, and I viv-
idly remember the isotope chart with
Z as abscissa and N as ordinate used in
our laboratory to keep abreast of the
new discoveries. In this chart stable
isotopes were black dots, radioactive

ones, red, as to be expected. Mass as-
signments were often subject to
change and moveable pins recom-
mended themselves for markers. The
entries in the tables were standarized
in a form that is not radically different
from the present one. By 1937 M.
Stanley Livingston and Hans Bethe in
the third article of Bethe’s bible,? had
a much larger table and chart in
which, however, the emphasis was put
on reactions rather than on isotopes.

Three years later, in 1940, we find
the first compilation by John J. Livin-
good and Glenn T. Seaborg! contain-
ing about 230 radioactive nuclei and
about 290 stable ones. This is the an-
cestor by five generations of the tables
under review.

A new table was issued by Seaborg
in 1944. The information grew con-
spicuously during the war although
some of it remained classified for sev-
eral years after the end of the war. A
chart compiled by me and my wife,
Elfriede, at Los Alamos was made
available in 1946.5 This was one of
the first documents in which results of
war-time research were published.
The chart contained information on
neutron cross sections that was consid-
ered confidential, but ultimately it was
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The end of the book is taken up by
a discussion of the ideas of Robert
Boyle, Barrow and Isaac Newton. As
the author puts it: “By 1700 the
adherents of atomism had prevailed
over the obstacles which faced their
predecessors in 1600.” Not that it
was straight sailing. Much could be
said about the further vicissitudes of
atomism until its final acceptance in
the 20th century.

On the whole, Kargon's book is to
be recommended. There are some
statements with which the reader may
disagree—the style is somewhat un-
even—but the book contains so much
interesting information that every his-
torically minded scientist (not only
the physicist) will benefit from it.

* X *

L. Marton is chief of international re-
lations at the National Bureau of Stan-
dards.

cleared for publication. In 1948 a
new Table of Isotopes by Seaborg and
Isadore Perlman gave a great wealth
of new results. It lists about 1150 nu-
clei and it contains much material that
was useful for the elaboration of nu-
clear systematics.

By that time the literature on nuclei
was forming an avalanche. The ab-
stracting and compiling of data could
not be managed any more by one or
two persons in their spare time; it be-
came necessary to organize a profes-
sional service. The National Bureau
of Standards as well as several nation-
al laboratories entered the field and
gave valuable compilations of data.
Thomas Lauritsen and Katharine Way
were especially deserving for their
critical and laborious contributions.
Compilations were also prepared for
the standard reference books, such as
the Landoldt-Bornstein Tables, here
and abroad. The culmination of this
process is the establishment of a new
journal: Nuclear Data!

Nowadays the problem of compres-
sing the existing information in a book
of tables of easy and clear consultation
is difficult and requires much ingenu-
ity and thought. The magnitude of
the abstracting problem is indicated
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“, .. this is an excellent compilation of
information which, happily, is now
available to the many workers in prac-
tical optics.” —Applied Optics

APPLIED OPTICS AND
OPTICAL ENGINEERING

A Comprehensive Treatise

edited by RupoLr KINGSLAKE, Eastman
Kodak Company, Rochester, New York

Provides the precise data and informa-
tion needed by an optical engineer in
the design, construction, and testing of
new optical devices. It will also assist
those who use optical equipment both
in selecting a suitable instrument for
specifically postulated work and in
understanding the details of the opera-
tion and use of each instrument.

Volume IV
OPTICAL INSTRUMENTS, Part 1

Contents: W. P. Siecmunp, Fiber Optics.
J. R. Benrorp and H. E. ROSENBERCER,
Microscopes. A. Scuwarz, Camera Shut-
ters. A. A. MaciLy, Still Cameras. O. G.
OLseN, Microfilm  Equipment, J. A.
Mavrer, Motion-picture equipment. T. E.
Horranp, High Speed Cameras. F. E.
Nicopemus, Radiometry. K. M. Bamp and
G. R. Hanes, Interferometers. G. E:
Fisuter, Refractometry. Author Index.
Subiject Index.

1967, 396 pp., $16.00, $14.00°

previously published:
Volume I/LIGHT: ITS GENERATION AND
MODIFICATION

“ .. likely to prove useful, not only for
the engineer but also for the physicist
generally.”

—Journal of the Franklin Institute
1965, 433 pp., $15.00, $13.00°

Volume I1/THE DETECTION OF LIGHT AND
INFRARED RADIATION

used addition to the library of any
optical engineer.” —Journal of the

Optical Society of America
1965, 390 pp., $15.00, §13.00°

Volume 11I/OPTICAL COMPONENTS

“Each of the contributors is a recog-
nized expert in his field, and some of
these pages almost seem to sizzle with
authenticity!” —Applied Optics
1966, 373 pp., $15.00, §13,00°

in preparation:
Volume V/OPTICAL INSTRUMENTS, Part 2
e Subscription price valid only on orders for the

complete set received before publication of last vol-
ume.
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RANDOM MATRICES AND THE STATISTICAL
THEORY OF ENERGY LEVELS

by M. L. MExTA

Department of Physics and Astrophysics,

University of Delhi, Delhi, India

This volume develops a coherent and detailed treatment of
random matrices as applied to the study of nuclear and atomic
spectra. Given the distribution of matrix elements satisfying cer-
tain symmetry conditions, the problem is to find the distribution
of quantities depending on a few eigenvalues. This technique
provides an analytic treatment of spectra otherwise too complex
to explain.

1967, 259 pp., $12.00

HYPERFINE INTERACTIONS

Based on the lectures given at the NATO Advanced Study Institute held at Aix-en-Proo-
ence, France, August 5-26, 1966. Each chapter has been revised and rewritten espe-
cially for this book.

edited by Artaur J. FrReeman and Ricaarp B. FRANKEL

both at the National Magnet Laboratory, Massachusetts Institute of Technology

This unique collection of articles by eminent authorities covers
the entire range of basic principles, current status, and latest ad-
vances in the field of hyperfine interactions and associated phe-
nomena. Nuclear magnetic resonance, Mossbauer effect, atomic
beams, optical hyperfine, perturbed angular correlations, electron
paramagnetic resonance, nuclear specific heats, and other methods
are treated with textbook thoroughness and with a view towards
clarifying the general relationships between them.

1967, 758 pp., $16.00

in two volumes
PHYSICS OF GEOMAGNETIC PHENOMENA

by S. MATSUSHITA, High Altitude Obsercatory of the National Center for Atmos-
pheric Research, The University of Colorado, Boulder, Colorado, and Warrace H.
C.-\;\[l"Bl'_'.LL, Institute of Telecommunication and Aeronomy, Boulder, Colorado
Volumes 11-1 and 11-11 of the International Geophysics Series

This work is the first comprehensive English language text on
geomagnetism in the last 25 years. Theoretical interpretations
and the observational properties of the geomagnetic field and the
influence of this field on the Earth’s upper atmosphere and mag-
netosphere are presented. Space environment and upper atmos-
phere physicists will find in this work a useful summary of the

present state of knowledge of the Earth’s magnetic field.

Volume 1: 1967, 623 pp., $27.00
Volume 1I: 1967, 731 pp., $29.00

INTRODUCTION TO THE QUANTUM THEORY OF SCATTERING

}]y LES: RODBERG, University of Maryland

R. M. TIIALEB, Case Institute of Technology, Cleveland, Ohio

Volume 24 of Pure and Applied Physics
A Series of Monographs and Textbooks

Presents a self-contained, unified development of the quantum
theory of scattering as it is used in atomic and nuclear physics.
The Schrédinger wave function approach is discussed; Green’s
function and integral equation techniques treated; the abstract

operator formalism developed and applied.
1967, 400 pp., $11.50




by the number of papers quoted in
the bibliography of the book under
review: approximately 10 000. In
this new set of tables the authors have
wisely divided the book in two ma-
jor sections: A table of isotopes in
the familiar style occupies the first 152
pages. It contains atomic number,
mass number, abundance, half life,
type of decay, major radiations and
principal modes of production for
about 1824 nuclei, both stable and
radioactive.

The following 393 pages give level
schemes and detailed information in
graphical form for isobars of different
mass numbers. The figures are
supplemented by tables giving many
details on radiation, angular correla-
tions, conversion coefficients, spins,
magnetic moments, etc., in a con-
densed but clear form. The bibliog-

You can neither win nor break even

ENTROPY AND LOW TEMPERATURE

PHYSICS. By J.S. Dugdale. 206
pp. Hutchinson, London, 1966.
Paper 15 s

by R. Bruce Lindsay

Though thermodynamics is nowadays
frequently dismissed by many physi-
cists as the concern primarily of chem-
ists and engineers, it remains one of
the greatest theories ever invented,
with important applications in every
branch of science. It is agreeable to
note another book on the subject writ-
ten by a physicist. The author of the
volume under review is professor of
physics at the University of Leeds in
England. He has chosen to develop
his treatment of the subject from the
standpoint of the concept of entropy,
in which he says he became particular-
ly interested while he was a student of
the late Sir Francis Simon of the Clar-
endon Laboratory at the University of
Oxford.

Although there is indeed a good
deal about entropy in the book, exam-
ination discloses that it is in the main a
condensed but clear, conventional
treatment of thermodynamics from
both the classical macroscopic and mi-
croscopic statistical points of view.
The discussion of classical thermody-
namics emphasizes to a certain extent
the history of its development, but on

raphy, reaching to January 1966, fol-
lows, and the book closes with a useful
collection of miscellaneous tables of
numerical data continuously needed
by investigators working on nuclear
problems, such as energy conversion
factors, conversion coefficients, stand-
ard energies of substance, x-ray lev-
els, etc.

In a book such as this it is very im-
portant to condense the information in
portable form and at the same time
leave it intelligible. This result has
been achieved, in my opinion, very
successfully by using a judicious meth-
od of presentation combined with
typographical ingenuity, appropriate
paper, and a well studied format. It
is surprising how portable can be a
tome of 594 pages containing proba-
bly $10 billion worth of information.

I have no doubt that the book will

the whole the analysis is straightfor-
wardly didactic.

Quantum-statistical  considerations
are introduced in the middle of the
book, and the essential formulas are re-
produced. There is, however, prac-
tically nothing in the way of quantum-
mechanical background. Thus the
Pauli exclusion principle is mentioned
only casually without detailed discus-

sion. Most of the statistical applica-

tions are to gases though specific heats
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be the standard reference for years to
come, as were its predecessors, and I
look forward now to the parallel evo-
lution of the particle tables.

* # #*
Emilio G. Segré, professor of physics at
the University of California, Berkeley,

shared the 1959 Nobel Prize for the dis-
covery of the antiproton.
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and magnetism of solids are briefly dis-
cussed.

One of the interesting features of
the book is its emphasis on the third
law of thermodynamics (Nernst heat
theorem). The title is justified to the
extent that about 40 pages are devot-
ed to low-temperature physics, with a
20-page chapter describing experi-
mental methods for obtaining and
measuring low temperatures,

The author’s style is clear and his
analytical deductions are accurate.
The book should appeal to advanced
undergraduate and graduate students
of physics with the usual mathematical
equipment. The bibliography is un-
fortunately rather sketchy for the pur-
poses of the serious student.

* * X

The reviewer is Hazard Professor of Phys-
ics at Brown University.

RUDOLF CLAUSIUS (1822-88). His
famous statements of the first and second
laws of thermodynamics are:

1. Die Energie der Welt ist constant.

2. Die Entropie der Welt strebt einem
Maximum zu.
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