
measure the relevant elastic properties
of building materials.

Two decades later, Manfred Heckl
collaborated with Cremer to produce a
revised and expanded German-language
version, published in 1967 under
the title Kbrperschall-Physikalische
Grundlagen und Technische Anwen-
dungen. Now, translated back into
English by Eric Ungar, with some fur-
ther revisions and additions, it becomes
available at last to the whole communi-
ty of English-speaking acousticians.

The subject of structure-borne sound
is a difficult one, involving the complex-
ities of airborne waves in spaces as well
as those of propagation in various struc-
tural elements and assemblies. The au-
thors steer a careful course through
these intricacies, finding solutions that
are at the same time physically realistic
and amenable to mathematical analysis.

Although it is primarily a theoretical
book, most of the results are supported
by experimental evidence. Appro-
priately it begins with a review of trans-
ducer characteristics and the measure-
ment techniques needed for such exper-
imental studies. The next few chapters
examine the vibration behavior of sim-
ple structural elements, the concept of
impedance as it applies to coupling be-
tween airborne sound waves and struc-
tures, damping mechanisms and meth-
ods of expressing them in mathematical
analysis, and similar basic material.
Finally this material is used to describe
the behavior of structural systems of
special interest in building acoustics.
The authors make no attempt at an ex-
haustive bibliography, but the more es-
sential references, especially to experi-
mental work, are included.

For any acoustician with a claim to
competence in this field the book
should become an essential reference.
For many engineering problems it will
constitute a direct basis for design; for
the theorist, it will provide the starting
point for the study of other more com-
plex ystems. For the neophyte it will
provide an integrated and lucid exposi-
tion of the ramifications of structure-
borne sound.

THOMAS D. NORTHWOOD
National Research Council of Canada

Ottawa

Treatise on Solid State
Chemistry Vol. 1:
The Chemical Structure of
Solids

N. B. Hannay, ed.
540 pp. Plenum, New York,
1974. $35.00

This is the first volume of a six-volume
treatise whose stated purpose is to out-

line the basic chemistry, physical chem-
istry and chemical physics of solids, and
to help define the field of solid-state
chemistry.

In this volume, N. B. Hannay has as-
sembled eight chapters, contributed by
nine well-known specialists on various
aspects of the chemical bond, structure,
composition and defects in solids. As is
to be expected in an endeavor of this
kind, the sought-after unity is elusive,
and the various contributions have dif-
fering degrees of excellence. Neverthe-
less, to those working in the solid-state
sciences, this book will be of value in in-
troducing them to subjects outside their
area of specialization.

The content of this book can be di-
vided into four parts: chapters 1, 2 and
3 deal with the chemical bond, energy
bands and phases, chapter 4 is a presen-
tation of the relation between proper-
ties and structure, chapters 5 and 6 con-
stitute an introduction to crystal de-
fects and chapters 7 and 8 comprise an
outline on the characterization of solids.

In chapter 1, J. C. Phillips summa-
rizes an approach to the chemical bond
in solids that is in the Pauling tradition.
That such an approach is useful, and
even necessary, in spite of the great so-
phistication of modern solid-state theo-
ry illustrates the complexity of the na-
ture of crystals.

Dennis Weaire's chapter is a well
done, straightforward exposition on en-
ergy bands. One wishes, however, that
he would have paid some attention to
the theory of cohesion and its relation
to the chemical bond. It would have
been more in accord with the objectives
of the book.

The most successful part of this book
consists of chapters 5 and 6 by Morris
E. Fine and George G. Libowitz respec-
tively on defects in crystals. Fine's
chapter is an excellent descriptive ac-
count of structural defects, while that of
Libowitz is a unified presentation of
point-defect equilibrium in elemental
and compound crystals, including the
effects of non-stoichiometry and exter-
nal pressure.

By contrast, other parts of the book
suffer from a lack of unity inherent in
the subject matter itself. Chapters 7
and 8, for example, sometimes give the
impression of cataloguing techniques
without sufficient analysis of results.
The problem of the characterization of
solids is of critical importance, but de-
pends on such a great variety of meth-
ods that it is difficult to summarize.

One of the most interesting chapters
is the one by J. H. Wernick in which he
describes magnetic, superconducting,
dielectric and mechanical properties in
terms of structure and composition. It
is a good exposition of how the atomis-
tic controls the macroscopic.

In summary, this is a useful book for
graduate students as well as more ad-
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FRONTIERS IN PHYSICS

A Lecture Note and Reprint Series

DAVID PINES, Series Editor

No. 43:

RONALD C. DAVIDSON
University of Maryland

Theory of Nonneutral Plasmas*
This volume is relevant to several diverse
areas of physics that deal with plasma systems
with large self fields (collective-effect ac-
celerators; relativistic electron beams; mag-
netically-confined nonneutral plasmas; ex-
periments for stripping of heavy ions).
1974, xvi. 204 pp.. illus.
hardbd. ISBN 0-805-32345-7, $15.00
paperbd. ISBN 0-805-32346-5, $8.50

No. 44:

S. DONIACH Stanford University

E. H. SONDHEIMER University of London

Green's Functions for
Solid State Physicists*

Green's function methods of quantum field
theory have become recognized as a powerful
mathematical tool for studying the complex
interacting systems of solid state physics.
This volume shows the methods in action
illustrating how mathematics — in the form of
the Green's function in the complex energy
plane—accounts for the physical effects
(level shifts, damping, instabilities) charac-
teristic of interacting systems. Keeping the
reader in contact with the real problems, the
book concentrates on general physical princi-
ples and includes introductions to topics of
current research interest without detailed dis-
cussions of experiments.
1974. xx, 268 pp., illus.
hardbd. ISBN 0-805-32394-5, $19.00
paperbd. ISBN O-8O5-32395-3, $12.50

No. 45:

P. H. FRAMPTON Syracuse University
Dual Resonance Models*
Here is the comprehensive account of a new,
important approach to strong interaction
theory. The volume contains a clear and sys-
tematic treatment of dual resonance models
proceeding from an introduction of basic
principles to discussions of recent results in
the literature.
1974, xxiv, 452 pp., illus.
hardbd. ISBN 0-805-32580-8, $22.50
paperbd. ISBN 0-805-32581-6, $14.50
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EISBERG/RESNICK
QUANTUM PHYSICS

A contemporary approach that gives your students the most complete,
up-to-date, balanced coverage of the five fields of quantum physics!

Here's a complete introduction to the development and
applications of quantum mechanics—particularly the
properties of atoms, molecules, solids, nuclei, and ele-
mentary particles. You'll find that in Eisberg/Resnick
these five fields are more clearly developed and bal-
anced than in any comparable text!

The text sets forth the essential ideas of the old quantum
theory and introduces almost all of the important phenom-
ena of quantum physics. It carefully develops elementary
quantum mechanics, and uses the theory to present ana-
lytical treatments and extended applications of the phe-
nomena.

Your students will find the book especially useful for self-
study, because it features—
• worked-out examples in each chapter
• end-of-chapter questions
• end-of-chapter problems
• learning objectives for each topic

And the book has been extensively class-tested to make
sure it suits your students' various needs, abilities, and
interest levels!

Though just published in October, Eisberg/Resnick al-
ready has these early adoptions-

Western Maryland University
Rutgers University
California Polytechnic Institute
Rensselaer Polytechnic Institute
University of California, Santa Barbara

And here's what some pre-publication reviewers had to
say about Eisberg/Resnick—
"The authors seem to have a knack for whetting the ap-
petite of the reader and motivating the reader toward the
more difficult aspects of the material."

"The book represents exactly what I feel should be the
first course in quantum physics for physics majors
The problems and questions are, of course, excellent."

QUANTUM PHYSICS: of Atoms, Molecules, Solids, Nuclei, and Particles
By Robert Eisberg, University of California, Santa Barbara, and Robert Resnick, Rensselaer
Polytechnic Institute 1974 791 pages $16.95

"There is an enchantment to theoretical nuclear
physics that transcends the anguish of trying to
master its complexities, and this book most ably
underlines this affirmation." —Physics Today

This text/reference clearly presents the fundamental
principles underlying the many pertinent data on both
nuclear structure and basic interactions.

It brings to light concepts and methods used in theoret-
ical discussion of nuclear properties. And its scope is
broad enough so that your students will have all the basic
information they need to review original source material
in the field.

THEORETICAL NUCLEAR PHYSICS
Vol. 1: Nuclear Structure
By the late Amos deShalit,
formerly of Weizmann Institute
and Herman Feshbach,
Massachusetts Institute of Technology
1974 979 pages $27.50

To be considered for your compli-
mentary examination copies, write
to Art Beck, Dept. 506, N.Y. office.
Please include your course title,
enrollment, and present text.

"What a book! One is left with a feeling of a w e -
how could the author collect together so much
and express it so well." —New Scientist

"... one is continually impressed by the thoroughness of
discussion, and Weinberg's ability to distill the essential
features of a physical situation."—Physics Today

"The overall balance and perspective are quite outstand-
ing."— American Scientist

"In my opinion the book is quite superb as an introduc-
tion to its subject."—Nature

GRAVITATION AND COSMOLOGY:
Principles and Applications of the General Theory of
Relativity
By Steven Weinberg, Massachusetts Institute of
Technology
1972 657 pages $22.00

IllilU'J
John Wiley & Sons, Inc.

605 Third Avenue
New York, N.Y. 10016

In Canada:
22 Worcester Road, Rexdale, Ontario

Prices subject to change without notice. A 4885-DD
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vanced workers who want some infor-
mation outside their own area of spe-
cialization. Most of this information is
available in other places, but not always
in a collected, easily accessible form.
Except for the section on defects, the
book cannot stand on its own as a uni-
fied introduction to the subjects treat-
ed. But considering the wide range of
subjects and their complexity, the con-
tributors have done a creditable job of
giving the intended audience a starting
point for further study.

L. A. GIRIFALCO
University of Pennsylvania

Philadelphia

The Interpretation of
Quantum Mechanics
M. Audi
200 pp. U. of Chicago Press,
Chicago, 1974. $11.50

Quantum Mechanics in a
New Key
A.Lande
131 pp. Exposition Press, Jericho,
New York, 1973. $6.50

"Matter particles and electromagnetic
fields have physical reality, but matter
waves and photons have not, although
they may be helpful for calculation pur-
poses in special cases," (Lande, page
26). This is the common point of view
espoused by these authors. Alfred
Lande is a senior physicist who has
written many books and articles on
quantum theory. Michael Audi is a
philosopher, and this, his first book, is
based on his doctoral dissertation.

The arguments in favor of the above-
quoted statement range from convinc-
ing to merely suggestive. The best of
them, in favor of the reality of material
particles and against that of "matter
waves," was pointed out by Lande long
ago. It is that the wave-like appear-
ance of an electron diffraction pattern
is in fact nothing but a statistical pat-
tern of particles, and that diffraction-
like scattering of particles takes place
because the momentum transferred to
or from an object with spatial period /
(such as a crystal) is quantized in multi-
ples of Ap = h/l. This rule, proposed
ad hoc by W. Duane in 1923, becomes a
theorem in modern quantum theory.
On the other hand, the arguments
against the reality of photons are only
suggestive, and neither author has
taken account of the interesting recent
discussions of the degree to which the
photon hypothesis is or is not necessary
in electrodynamics.1

Audi sees a contradiction between
two assertions of the Copenhagen inter-
pretation: firstly, that. classical con-
cepts, in particular the particle con-

cept, cannot be accurately applied to
physical systems, and yet, secondly,
quantum theory requires these classical
concepts for its formulation. In classi-
cal physics a particle is a point-like
object having a continuous trajectory
and hence simultaneously possessing
position and momentum, but an old in-
terpretation of the uncertainty princi-
ple denies this to be possible. Audi re-
solves this contradiction by emphasiz-
ing that the uncertainty relations refer
to the dispersion among the paths of an
ensemble of particles, not to a single
particle. The difference of quantum
theory from classical theory is not that
electrons do not possess definite parti-
cle properties like position and momen-
tum, but rather that they lack laws that
determine the future values of those
properties.

Audi's thesis, that the possession of
definite properties need not require the
existence of laws determining their fut-
ure values, is important. However it is
less original than he believes, for Ein-
stein's claim that quantum mechanics is
incomplete was based on the inability of
a state vector to describe such proper-
ties as simultaneous position and mo-
mentum, and not (as Audi erroneously
states on page 137) merely on its lack of
determinism.

In addition to expounding an inter-
pretation, Lande attempts to derive the
essential features of quantum mechan-
ics from the principles of symmetry,
correspondence, and covariance. He
has devoted three earlier books to this
problem, and this, his "final version," is
disappointing for its failure to answer
the criticisms of the earlier volumes.
Much of Abner Shimony's penetrating
criticism2 of Lande's 1965 book is appli-
cable to this one as well.

A good illustration is provided by his
derivation of the relation between a
coordinate q and its conjugate momen-
tum p:

tm = C exp(2nipq/h) (A)
( = (q\p) in the usual notation)

From the postulate of covariance, or in-
dependence of the dynamics from arbi-
trary zero points of coordinates or mo-
mentum, he obtains equations equiva-
lent to: (i)^Pqof*P'go = function of q0
and p-p only; (ii) ^*poq^pm' = a func-
tion of po and q-q' only. Although the
argument leading to them is not un-
objectionable, these equations form a
well-defined mathematical problem, to
which Lande asserts that (A) is the
unique solution. But that claim is not
true, for \ppq = exp (iaq-ibp) also satis-
fies (i) and (ii). The existence of this
unwanted solution was pointed out by
Lande in an earlier book,3 where he
eliminated it with an ad hoc argument.
Now he merely ignores it although it is
not excluded by his postulates.

More serious than this technical flaw
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M. A. PRESTON and R. K. BHADURI
McMaster University
Structure of the Nucleus
This graduate-level text and reference work is
the direct successor to Professor Preston's
"Physics of the Nucleus" brought about by
substantial developments in nuclear physics
since 1962. Nuclear structure is emphasized
throughout the three parts: Fundamental
Properties of Nuclei; Nuclear Models; Alpha
Disintegration and Fission of Nuclei.
February 1975, about 700 pp., illus.
hardbd. ISBN 0-201-05976-2,
approx. $25.00
paperbd. ISBN 0-201-05977-0,
approx. $15.00

MURRAY SARGENT III,
MARLAN O. SCULLY, and
WILLIS E. LAMB, JR.
University of Arizona
Laser Physics
This volume treats the interaction of radiation
with matter paying particular attention to the
laser. Because existing laser media are intrin-
sically quantum mechanical and are most eas-
ily studied with the quantum theory, this book
not only uses quantum mechanics but enli-
vens the reader's understanding of the subject
as well. As a result the material constitutes a
viable, applied alternative for the usual sec-
ond and third semesters of quantum
mechanics. The reader will obtain from this
presentation not only an increased under-
standing of the laser, but a more profound
comprehension of many-system physical
phenomena as well.
1974, xxviii, 432 pp., illus.
hardbd. ISBN 0-201-06718-8, $22.00
paperbd. ISBN 0-201-06719-6. $13.50

PHYSICS OF QUANTUM
ELECTRONICS
Based on Lectures of Summer Schools
Vol. 1: High Energy Lasers

and Their Applications
Edited by Stephen Jacobs,
Murray Sargent 111, and
Marian O. Scully
1974, xii, 411 pp., ISBN 0-201-05680-X,
approx. U.S. $17.50

Vol. 2 (in preparation)
Laser Applications to Optics

and Spectroscopy
Edited by Stephen F. Jacobs,
Murray Sargent III,
James F. Scott, and
Marian O. Scully
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