
enum
PUBLISHING CORPORATION

THE LEBEDEV
PHYSICS INSTITUTE
SERIES
Edited By Academician D. V. Sko-
bel'tsyn, Director, P. N. Lebedey
Physics Institute, Academy of Sci-
ences of the USSR, Moscow

These Special Research Report
translations of the Proceedings
("Trudy") of the famed Lebedev
Physics Institute provide Western
scientists with topical collections of
papers reporting the most recent
researches of Soviet scientists.
The Institute, largest and best
equipped physics research estab-
lishment in the USSR, numbers
among its members several Nobel
Laureates and was lauded by Phys-
ics Today for the "quality and
imaginativeness" of its work.

CONTINUING IN THIS TRADITION
ARE THE NEWEST VOLUMES:
Nuclear Physics and Interaction of
Particles with Matter
"Trudy" No. 44
269 PAGES JANUARY 1971 $32.50
SBN 306-10851-8
Programming and Computer Tech-
niques in Experimental Physics
"Trudy" No. 45
126 PAGES 1970 $15.00
SBN 306-10843-7
Cosmic Rays and Nuclear Interac-
tions at High Energies
"Trudy" No. 46
APPROX. 240 PAGES AUTUMN 1971
SBN 306-10862-3 IN PREP.

Radio Astronomy: Instruments
and Observations
"Trudy" No. 47
184 PAGES JANUARY 1971 $30.00
SBN 306-10845-3

Surface Properties of Semiconduc-
tors and Dynamics of Ionic Crystals
"Trudy" No. 48
APPROX. 183 PAGES APRIL 1971 $22.50
SBN 306-10854-2

Quantum Electronics and Paramag-
netic Resonance
"Trudy" No. 49
148 PAGES JANUARY 1971 $20.00
SBN 306-10853-4

Electroluminescence
"Trudy" No. 50
APPROX. 125 PAGES AUTUMN 1971
SBN 306-10865-8 IN PREP.

Physics of Atomic Collisions
"Trudy" No. 51
APPROX. 180 PAGES AUTUMN 1971
SBN 306-10863-1 $22.50

Place your continuation order to-
day ior books in this series. It will
ensure the delivery of new volumes
immediately upon publication; you
will be billed later.

plenum press/consultants bureau
Divisions of Plenum Publishing Corporation

227 W. 17th ST., NEW YORK, NEW YORK 10011

the book to discussions of specific areas
of nuclear physics. For example the next
two articles, by R. J. Blin-Stoyle and
by E. K. Warburton and J. Weneser,
elaborate on the role of isospin in beta
and electromagnetic transitions, re-
spectively. These are followed with
chapters on the isospin purity of low
lying nuclear states (J. M. Soper), iso-
spin distributions (J. Bruce French)
and the systematics of Coulomb ener-
gies (Joachim Janecke). The latter ex-
amines the behavior of Coulomb ener-
gies for a wide range of nuclei and con-
cludes with a compilation of experi-
mental Coulomb displacement ener-
gies (between ground states and their
analogues) and excitation energies of
isobaric analogue states. There is a
discussion by G. R. Satchler on the iso-
spin dependence of the optical model
potentials used in describing nuclear
scattering. The theoretical character
of some of Satchler's treatment comple-
ments rather well the more experi-
mentally oriented article of J. P. Schif-
fer on the role of isospin in transfer re-
actions.

This relation between the contribu-
tions of different authors is, in fact,
typical of the entire book. For example,
the work of Warburton and Weneser
provides a good theoretical framework
for the later discussion by Stanley S.
Hanna of the electromagnetic decay of
isobaric analogue states. Similarly the
remaining articles of D. Robson, A. M.
Lane and G. Temmer on various facets
of analogue resonances and states show
a refreshing awareness of each other's
contributions.

The obvious care and coordination
that Wilkinson and his colleagues have
displayed in the preparation of this
volume make it a readable and rela-
tively self-contained work of value to
any serious graduate student or re-
searcher in nuclear physics.

Henry S. Valk
Dean of the General College

Georgia Institute of Technology
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This book is concerned with the
methods available for finding approxi-
mate electronic wave functions for iso-
lated molecules in stationary states, and
with some application of these func-
tions. It is intended to be complete
enough to achieve this goal without
constant reference to the journal liter-
ature, and I feel that it has accom-
plished this end.

The first four chapters are introduc-
tory in nature, and form a general dis-

cussion of electronic behavior in isolated
molecules. Succeeding chapters deal
with calculational techniques and the
application of these to particular mo-
lecular problems. Thus, after the
material in the first four chapters is
understood, the remainder of the book
can be used as a reference work for the
calculation of molecular properties.

It is unfortunate that the authors
of this book, in common with many
other authors, feel it necessary to pref-
ace their work with so much introduc-
tory material. Most of this material is
covered in courses in quantum me-
chanics, and it seems redundant to be
constantly repeating it in various books.
It certainly delays, and reduces, the
presentation of the useful material in
the book. Even so, I feel that this book
will be useful as a summary of theoreti-
cal methods of dealing with electronic
wave functions of molecules.

G. O. Brink
State University of New York,

Buffalo

Nuclear and
Particle Physics
By E. B. Paul
494 pp. American Elsevier (North Hol-
land), New York, 1969. $15.00

If the reader construes from the title
that he will be presented with an inte-
grated development of the facts and
theories of nuclear physics and particle
physics, he will be disappointed. The
major structural flaw in this work is
that it continues the accepted but arti-
ficial bifurcation of the fields of nuclear
and particle physics. This may be
understandable, because each field is
so vast in facts (if not in unifying prin-
ciples, that is, theories) that it is too
much for one man to chronicle, let alone
integrate.

The presentation is unbalanced. A
description of nuclear phenomena
constitutes, by volume, a full 60% of
the text. Thirteen percent is devoted to
particle properties, and 6% is assignable
to either, as it is a description of nuclear
forces by means of the two-nucleon
problem. The relative emphasis on
nuclear physics, although it probably
underestimates E. B. Paul's research
interests, does not detract from the
merits of his concise description, as an
interested spectator, of particle physics.

Nonessential material is included in
distressing amounts. The author
devotes 20% of the book to discussing
certain physical phenomena and their
engineering ramifications, which do not
directly contribute to the orderly devel-
opment of the subjects at hand. An
understanding of energy-loss phe-
nomena and the detection devices that
use these physical phenomena and
accelerators is necessary for a critical
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reading of the original literature. It is
far, however, from sufficient to achieve
this end. A knowledge of relativistic
kinematics and dynamics, beam and
target design, electronic and digital
computational techniques as well as
statistical methods of data analysis, all
of which Paul ignores, are also needed
to reach such an objective.

A fourth deficiency may actually
contribute to its publisher's intended
success as a text for a senior or first-year
graduate course. There are no worked
examples, few problems (about three
per chapter) and a perplexing paucity
of references (about six per chapter).
The text itself, which has little truck
with sophisticated mathematics, basi-
cally covers its fields well and with an
easy gait. However, in doing so it makes
(to the innocent) some startling pro-
nouncements, which, being without
sufficient references, 'go unsubstanti-
ated. All of these qualities, liabilities
in a reference tome or a self-study
situation, are very appealing to the con-
fident lecturer. The lecturer can count
on text to cover the basic ground, while
he devotes his energies to those subjects
that he or hisstudents fancy.

The book was prepared from a draft
left by Paul at the time of his death.
E. Bonner undertook the impossibly
difficult and briefly acknowledged task
of seeing the text through press. The
result is remarkably good compared
to other posthumous publications.
Although one can quibble with some
point or other on almost every page, the
book is largely free from serious errors.
It reads well with only an occasional
lack of clarity. There is no doubt, how-
ever, that the results would have bene-
fited greatly had the author survived
its publication. Bonner's respectful
guidance has made the best out of an
unfortunate situation and has provided
us with a useful textbook.

W. Peter Trower
Virginia Polytechnic Institute

Physical Ultrasonics
By Robert T. Beyer, Stephen V. Letcher
378 pp. Academic, New York, 1969.
$18.50

It is a rare physics department that
offers more than a single one-semester
course in acoustics. Seldom indeed
then, is a course in ultrasonics avail-
able. Yet applications of ultrasonics
are steadily increasing, as are the num-
ber of toilers in this vineyard. There is
then a need for a reasonably sophisti-
cated account of the present state of the
science of the "sound you can't hear."
This book, I believe, fills the need nicely.

Fundamentals of sound transmission,
reflection and absorption are covered,
treating sound in various combinations
of homogeneous and nonhomogeneous,

isotropic and nonisotropic solids as well
as in liquids and gases and in the various
interfaces. Sources of ultrasound, such
as piezoelectric and electrostrictive
types and their magnetic analogs, are
discussed, as well as detection and mea-
surement techniques. Acoustic nuclear
magnetic resonance and electron para-
magnetic resonance are also given a few
words. One chapter discusses spin-
phonon interactions, another spin-
electron interactions.

All this is at a level understandable to
any reasonably good graduate student,
and useful to anyone who isn't already
familiar with each and every topic.
Three hundred and thirty nine referen-
ces increase this book's usefulness.

H. Malamud
Plasma Physics Corporation

Nucleation
A. C. Zettlemoyer, ed.
606 pp. Marcel Dekker, New York,
1969. $29.50

The study of phase transitions has pro-
vided fascination to generations of phys-
ical scientists. It is interesting to note
that throughout the development of our
current understanding kinetic and
equilibrium considerations have been
intertwined. From time to time one or
the other has been more advanced;
much remains to be done on both fronts.

Nucleation, edited by A. C. Zettle-
moyer, is a multiauthored volume that
surveys the theoretical and experi-
mental information available concern-
ing vapor-liquid condensation, pre-
cipitation in liquid solutions, precipi-
tation in solids and several other topics.
The first three chapters, by W. J. Dun-
ning, R. P. Andres, and j . Lothe and
G. M. Pound, respectively, describe
the current theory in detail. There is,
unfortunately, excessive overlap be-
tween these chapters, but together
they give an up-to-date description of
the current state of the theory. Con-
troversy is not avoided. In particular,
the difficulties of interpretation of the
partition function of a cluster phase put
forward by Lothe and Pound are dis-
cussed in detail. A resolution of the
paradox is not achieved despite com-
parisons of the several different kinds
of analyses. This failure of resolution is
particularly disappointing in view of
the very close agreement between the
classical theory and the most recent
measurements.

The theory of nucleation in liquids
and solids follows closely the classical
theory of nucleation of the gas to liquid
transition. Good reviews of both homo-
geneous and heterogeneous nucleation
are contained in the chapters by R. A.
Sigsbee, A. G. Walton and E. Horn-
bogen, and a very interesting description
of atmospheric nucleation and cloud

formation is contained in a chapter by
E. A. Boucher. The nucleation of poly-
mer crystallization presents problems
somewhat different from those encount-
ered in the nucleation of crystallization
of small molecules because of the con-
nectivity and internal flexibility of the
macromolecule. An excellent survey of
the theory, including pertinent compari-
sons with experimental data, is given by
Price. Unfortunately, the most recent
work by Zwanzig and Hoffman appeared
too late to be included in this chapter.
Two somewhat different applications,
namely deposition of metal vapors on
surfaces and nucleation in glass-forming
materials are covered in chapters by
D. Walton and J. J. Hammel, respec-
tively. Finally the historian of science
will be interested in the role of nuclea-
tion processes in sugar purification that
is charmingly described in a chapter by
A. Van Hook.

I know of no other source of theoret-
ical and experimental information on
nucleation so convenient as this book.
Despite its outrageous price, it will
probably be a very useful addition to
most libraries.

Stuart A. Rice
James Franck Institute

University of Chicago

The Fundamental Constants
and Quantum Electrodynamics
By B. N. Taylor, W. H. Parker,
D. N. Langenberg
353 pp. Academic, New York, 1969.
$5.00

This book is a reprint of the same arti-
cle appearing in Reviews of Modern
Physics, 41, 375 (1969). For those who
prefer hardbound editions of review
monographs, Academic Press has pro-
vided them with one.

As the book is a Review of Modern
Physics monograph, it has been
thoroughly reviewed by the usual ref-
ereeing process. Technically, the pre-
sentation is authoritative and com-
plete. The authors make a good case
for the need for this work: until recent
experiments involving the Josephson
effect, it has not been possible to
provide unambiguous comparisons be-
tween quantum electrodynamic (QED)
theory and experiment. This has been
true since the coupling constant of QED
is the fine-structure constant a, and
the best value of a could be determined
only by experiment and by the aid of
equations drawn from QED.

But the Josephson effect provided a
value of e/h independent of QED. The
value obtained, the authors point out,
indicate a definite need for a new least-
squares adjustment of the fundamental
constants.

Within the early chapters of this work,
the authors give background material on
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