
treatise contained the only positive
presentation of Einstein's theory of
gravitation in the Germany of 1933-
1945, which may partly, though not
entirely, account for its success at that
time. Yet it has more lasting merits
than that.

Ernst J. Opik is a professor in the physics
and astronomy department, University of
Maryland and astronomer at Armagh Ob-
servatory, Northern Ireland. He has
worked at the Hamburg Observatory
tinder the directorsliip of Otto Heckmann.

Racah and company

SPECTROSCOPIC AND GROUP
THEORETICAL METHODS IN PHYS-
ICS. (Racah Memorial Volume).
F. Bloch. S. G. Cohen, A. deShalit.
S. Sambursky, I. Talmi, eds. 462
pp. Wiley (Interscience), New
York, 1968. $22.00

by DON B. LICHTENBERG

One of Giulio Racah's most important
contributions to theoretical physics
was his application of powerful meth-
ods of group theory to problems in-
volving angular momenta. His work
on the recoupling coefficients that
bear his name contains, together with
the parallel work of Eugene Wigner,
many fundamental ideas on the
subject.

It is therefore fitting that this vol-
ume, in memory of Racah's untimely
death in 1965, begins with four contri-
butions to the theory of Racah coeffi-
cients and the corresponding Wigner
symbols. These papers explore a few
of the many fascinating mathematical
properties of Racah coefficients, such
as their semiclassical limit for large
values of all relevant angular momenta
and their connection with states with
permutational symmetry.

The complete book consists of 25
separate contributions by 38 of
Racah's friends and colleagues on a
variety of subjects. A number of well
known physicists are among the au-
thors, including Wigner, who has writ-
ten on some aspects of group repre-
sentations, and Yuval Ne'eman, who
has emphasized the role of Lie groups
in strong-interaction physics.

The individual works fall roughly
into three categories: theoretical pa-
pers of some mathematical interest,
and some that apply known concepts
to problems in nuclear and elementary-
particle physics and experimental

papers in atomic and nuclear physics.
In addition, a paper by Abraham Pais
gives a short historical review of our
knowledge of in variance principles in
physics.

Most of the articles are of high
finality. A few, especially on ele-
mentary particles, already contain
some obsolete material, a fact that
testifies to the impermanence of many
theoretical ideas in this field. How-
ever, even these articles contain items
of current interest.

For whom is this book intended?
The book contains a collection of ar-
ticles that, with only a few exceptions,
are suitable for the Journal of Mathe-
matical Physics or for The Physical Rc-
vieiv. The papers are on the average
somewhat higher in quality and are
more closely related in topic than the
usual journal article. The abundant
references to Racah's works and praises
of this work are further departures
from a typical journal paper. But,
most important, this collection ad-
vances our understanding of physics
in the areas that Racah contributed to
so much.

A professor of physics at Indiana Univer-
sity, the reviewer has been interested in
the applications of group theory to ele-
mentary-particle physics.

Counting configurations

PRINCIPES DE COMBINATOIRE. By
C. Berge. 149 pp. Dunod, Paris,
1968. 34F

by FRED L. WILSON

Arrangements are configurations, and
counting configurations possible within
the given constraints is what this book
by Claude Berge is all about.

The author has been director of
the International Computation Center
in Rome, Italy since 1964. Probably
his best known work is Theorie des
Graphes et Ses Application, pub-
lished in 1958.

The present work is concerned only
with denumberment, counting the
number of configurations, rather than
with enumeration, or listing the con-
figurations. It is written in modern
terminology, without using symbolic
calculus. Berge's applications are
drawn from the relatively new domain
of information theory rather than from
the theory of numbers.

The text of this book was the mate-

rial for a course taught at the Fa-
culte des Sciences de Paris in 1967-
1968. It could be used in a graduate
course, provided the language barrier
could be overcome, but is also an ex-
cellent reference book that is well il-
lustrated and has an excellent bibliog-
raphy of modem literature for each
chapter. It could be read simply for
pleasure.

•x- * *

Fred L. Wilson is the educational
specialist. College of Science, National
Technical Institute for the Deaf, at
Rochester Institute of Teclinology, and
academic coordinator for deaf students
majoring in physics, mathematics, biology,
chemistry and medical technology.

NEW BOOKS

CONFERENCE PROCEEDINGS

Applied Mechanics. (Conf. 12th Interna-
tional Congress of Applied Mechanics,
Stanford Univ., 26-31 Aug. 1968). M.
Hetenyi and W. G. Vincenti. 420 pp.
Springer-Verlag, New York, 1969. $27.00
Advances in Solid State Physics (Conf.
proa, German Physical Society, Munich,
19-22 March 1969 and IEEE "Semicon-
ductor Device Research," Munich, 24-27
March 1969). O. Madelung, ed. 391pp .
Pergamon Press, New York, 1969. $17.50

ELEMENTARY PARTICLES
Models of Elementary Particles. By Ber-
nard T. Feld. 546 pp. Blaisdell, Wal-
tham, Mass., 1969. $19.50

NUCLEI

The Theory of Beta-Decay. By Charles
Strachan. 213 pp. Pergamon Press, New
York, 1969. Cloth $6.25, paper $4.75

ATOMS, MOLECULES, CHEMICAL PHYSICS

Stochastic Processes in Chemical Physics.
K. E. Shuler, ed. 391pp. Wiley (Inter-
science), New York, 1969. $19.50
Progress in High Temperature Physics
and Chemistry, Vol. 3. Carl A. Rouse,
ed. 328 pp. Pergamon Press, New York,
1969. $14.00

OPTICS

Applied Optics and Optical Engineering,
Vol. V: Optical Instruments: Part 2.
Rudolf Kingslake, ed. 382 pp. Academic
Press, New York, 1969. $17.00
Progress in Optics, Vol. VII. Emil Wolf,
ed. 431 pp. Wiley (Interscience), New
York, 1969. $21.00

ELECTRICITY AND MAGNETISM

Magnetic Domains. By R. S. Tebble.
98 pp. Barnes & Noble, New York, 1969.
$4.00
Absolute Measurements in Electricity and
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A
QUANTUM

OF
EXCELLENCE

INTRODUCTION TO PHYSICS
FOR SCIENTISTS AND ENGINEERS
FREDERICK BUECHE, University of Dayton. 928
pages | $12.95. Published 1969 | This introductory
text is intended for the calculus-level university
physics course. The realistic selection of topics and
treatment insures that both modern and classical
physics can be covered in a three- or four-semester
course. Although the text is moderately rigorous
and sophisticated, care is taken at every step to
make the results physically reasonable and intuitive.

ELEMENTARY PHYSICS:
ATOMS, WAVES, PARTICLES
G. A. WILLIAMS, University of Utah. 350 pages
$9.50. Now available | Designed for a brief course in
physics for non-majors, this text covers the
essentials of classical physics and twentieth-
century atomic and nuclear physics. The author's
approach is historical and experimental, and
important experiments are explained in enough
detail to make plausible the conclusions. Features
include problems, questions, and bibliographies
for each chapter. Marginal notes concern
important new definitions, laws, and equations.
High school algebra is the only prerequisite.

THE DEVELOPMENT OF
PHYSICAL THEORIES
J. GORDON STIPE, Boston University. 675 pages
$10.95. Published 1967 | This text is written for a
one-year introductory physics course. It takes into
consideration the science and mathematical
background that many entering college freshmen
have from their high-school courses. Many of these
students do not intend to be science or engineering
majors. However, they do expect a mature course
in physics which provides an understanding of the
meaning and the beauty of modern physical ideas.

PERSPECTIVES OF MODERN PHYSICS
ARTHUR BEISER, formerly with New York
University. McGraw-Hill Series in Fundamentals
of Physics. 544 pages | $12.50. Published 1969
To provide an understanding of the behavior and
structure of matter, the author presents a careful
account of the origin of the basic properties of
atoms, molecules, solids, and nuclei. In a structured
and clear presentation, Dr. Beiser first provides a
solid grounding in fundamentals. The rigor in-
creases for the purpose of facilitating a systematic
build-up of knowledge.

THE PHYSICS OF WAVES
WILLIAM C. ELMORE and MARK A. HEALD, both of
Swarthmore College. McGraw-Hill Series in
Fundamentals of Physics. 464 pages | $14.50.
Published 1969 | This intermediate undergraduate
text presents an integrated treatment of classical
wave theory. Topics include fundamental waves,
Bessel functions, elementary elasticity, acoustic,
hydromagnetic, and electromagnetic waves,
diffraction theory, and partial coherence. There is
a careful introduction to many important areas of
applied mathematics, and many problems
extend discussion.

ATOMIC THEORY:
AN INTRODUCTION TO
WAVE MECHANICS
NUNZIO TRALLI, Long Island University; and
FRANK R. POMILLA, York College of the City
University of New York. McGraw-Hill Series in
Fundamentals of Physics. 352 pages | $13.50.
Published 1969 | Presents a clear and logical
development of the theory of the atom. The book
begins with the birth of atomic theory in the
semi-classical formulation of Bohr and Sommerfeld
and develops in sequence the formulations of
Schroedinger, Pauli, and Dirac. Each formulation is
evaluated in terms of its successes and failures
in explaining the experimental evidence. This
approach results in the sequential development
of the theory.

SOLID STATE THEORY
WALTER A. HARRISON, Stanford University. 512
pages. Now available | This text is designed for a
comprehensive first course in solid state physics at
the graduate level. The fundamental concepts,
approaches, and approximations which have been
successful in solid state physics are developed
and illustrated by application to problems of current
interest. Discussions utilize classical analysis as
well as modern techniques of the quantum theory
of solids; they clarify the relation between the two
and the areas where each is most useful. Extensive
problem sets are included.

DATA REDUCTION AND
ERROR ANALYSIS FOR THE
PHYSICAL SCIENCES
PHILIP R. BEVINGTON, Case Western Reserve
University. 320 pages | $7.95 (clothbound), $5.95
(soft-cover). Published 1969 | This introductory text
covers the entire scope of data reduction and error
analysis methods from the simplest to the most
sophisticated. Methods commonly employed by
physicists in research are presented in detail
and breadth to make them useful to both the
undergraduate and graduate student. 30 computer
routines, written in Fortran IV, are included to
illustrate the use of techniques discussed. Features
of the book include the consistent set of notation
and logical development.

McGRAW-HILL BOOK COMPANY
330 West 42nd Street, New York, New York 10036
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Magnetism. By Andrew Gray. 837 pp.
Dover, New York, 1969. $4.00
Electronics for the Physicist. By Cyril
Delaney. 256 pp. Penguin Books, Balti-
more, Md., 1969. $3.50
Conduction of Electricity Through Gases,
Vol. 1: General Properties of Ions, Ion-
isation by Heat and Light, Vol. 2: Ionisa-
tion by Collision and the Gaseous Dis-
charge. (Reprints) By J. J. Thomson and
G. P. Thomson. 491 pp. Dover, New
York, 1969. $3.75

FLUIDS, PLASMAS

Conduction of Electricity Through Gases,
Vol. 1: General Properties of Ions, Ion-
isation by Heat and Light, Vol. 2: Ion-
isation by Collision and the Gaseous Dis-
charge. (Reprints) By J. J. Thomson and
G. P. Thomson. 491 pp. Dover, New
York, 1969. $3.75
Advances in Plasma Physics, Vol. 2. Al-
bert Simon and William B. Thompson,
eds. 211 pp. Wiley (Interscience), New
York, 1969. $13.50
Boundary Layers of Flow and Tempera-
ture. By Alfred Walz. (Trans, from
German). 297 pp. MIT Press, Cam-
bridge, Mass., 1969. $17.50

SOLIDS

Electronic Structures in Solids. E. D.
Haidemenakis, ed. Plenum Press, New
York, 1969. $25.00
Technologie der Galliumarsenid-Bauele-
mente. By W. von Munch. 158 pp.
Springer-Verlag, New York, 1969. $13.20
Solid State Surface Science, Vol. 1. Mino
Green, ed. 420 pp. Marcel Dekker, Inc.,
New York, 1969. $18.50
Transistors. By E. J. M. Kendall. 332
pp. Pergamon Press, New York, 1969.
Cloth $7.00, paper $5.50
Springer Tracts in Modern Physics: Syn-
chrotron Radiation as a Light Source;
Electron-Phonon Interaction and Boltz-
mann Equation in Narrow-Bond Semi-
conductors. G. Hohler, ed. 120 pp.
Springer-Verlag, New York, 1969. $10.50
Progress in Materials Science, Vol. 13.
Bruce Chalmers and W. Hume-Rothery,
eds. 404 pp. Pergamon Press, New
York, 1969. $17.00

THEORY AND MATHEMATICAL PHYSICS
Nonlocal Variations and Local Invariance
of Fields. By Dominic G. B. Edelen.
197 pp. American Elsevier, New York,
1969. $14.50
Special Relativity. By A. Shadowitz.
203 pp. W. B. Saunders Co., Philadel-
phia, Pa., 1969. $3.50
Essential Relativity: Special, General,
and Cosmological. By Wolfgang Rindler.
322 pp. Van Nostrand, New York, 1969.
$11.50

Introduction to the Theory of Random
Processes. By I. I. Gikman and A. V.
Skorokhod. 516 pp. W. B. Saunders
Co., Philadelphia, Pa., 1969. $17.50

INSTRUMENTATION AND TECHNIQUES
Progress in High Temperature Physics
and Chemistry, Vol. 3. Carl A. Rouse,
ed. 328 pp. Pergamon Press, New York
1969. $14.00

X-Ray Spectrochemical Analysis (2nd
edition). L. S. Birks, ed. 143 pp.
Wiley (Interscience), New York, 1969
$9.95

Methods of Experimental Physics, Vol. 8:
Problems and Solutions for Students. L.
Marton and W. F. Homyak, eds. 281
pp. Academic Press, New York 1969
$14.50

Principles of X-Ray Metallurgy. By T.
Kovacs. 185 pp. Plenum, New York,
1969. $9.50

TEXTBOOKS

The Elements and Structure of the Physi-
cal Sciences (2nd edition). By J. A.
Ripley, Jr and R. C. Whitten. 690 pp.
Wiley, New York, 1969. $11.50

HISTORY AND PHILOSOPHY
The Swift Years: The Robert Oppen-
heimer Story. By Paul Michelmore. 273
pp. Dodd, Mead & Co., New York, 1969.
$6.95

Tongues of Conscience: Weapons Re-
search and the Scientists' Dilemma. By
Robert W. Reid. 352 pp. Walker and
Co., New York, 1969. $7.50
Science, Technology, and American For-
eign Policy. By Eugene B. Skolnikoff.
330 pp. MIT Press, Cambridge, Mass.,
1969. $2.95 (Paperback edition of cloth,
1967).

POPULARIZATIONS

Fundamental Physical Forces. By Ray-
mond A. Wohirabe. 127 pp. J. B. Lip-
pincott Co., New York, 1969. $4.50
Britannica Yearbook of Science and the
Future, 1970. Richard G. Young, ed.
448 pp. Encyclopeadia Britannica, Chi-
cago, 111., 1969. $12.50
Our Blue Planet: The Story of the
Earth's Evolution. By Heinz Haber. 86
pp. Charles Scribner's Sons, New York,
1969. $5.95

Mechanics, Heat, and Sound. By Isaac
Maleh. 159 pp. Charles E. Merrill, Co-
lumbus, Ohio, 1969. Cloth $3.95, paper
$1.95.
Colonization of the Moon. By D. S.
Halacy Jr. 159 pp. D. van Nostrand,
Princeton, N. J., 1969. $3.95

MISCELLANY

Encyclopeadic Dictionary of Physics:
Supplementary Vol. 3. J. Thewlis, R. C.
Glass and A. R. Meetham, eds. 472 pp.
Pergamon Press, New York. 1969.
$25.00
The Use of Chemical Literature. (2nd
edition). R. T. Bottle, ed. 294 pp.
Shoe String Press, Hamden, Conn., 1969.
$10.00
Opus 100. By Isaac Asimov. 318 pp.
Houghton Mifflin, Boston, Mass., 1969.
$5.95 •

New Volumes in B

THE DOCUMENTS
ON MODERN PHYSICS
SERIES...

THE HARMONIC OSCILLATOR
IN MODERN PHYSICS:
FROM ATOMS TO QUARKS
by M. MOSHINSKY, Institudo de Fisica,
Universidad de Mexico

1969 94 pages Cloth $10.00/Prepaid $8.00
Paper $5.00/Prepaid $4.00

An elementary introduction to the more
advanced aspects of problems involving
group theory, this volume deals in a com-
pact and systematic way with many of the
applications of harmonic oscillator states
in modern physics. Amongthe concepts
developed are: thecoefficients necessary
for the evaluation of the single particle in-
tegrals with harmonic oscillator states;
the general transformation brackets for
two particle harmonic oscillator states;
the explicit construction of three and four
particle states, and the Hartree Fock
theory using harmonic oscillator states.
Applications are given to H, He, L; and
Be atoms, to the H+2, H,, H+3 molecules,
to the "0, 180, 1SF nuclei, and to the form
factor of the proton as a system of three
quarks and of the particle as a system of
four nucleons.

CODE NUMBER: 0236

LAGRANGIAN
FORMALISM AND
SYMMETRY LAWS
By M. GOURDIN, University of Paris

1969 108 pages Cloth $8.55/Prepaid $6.84
Paper $5.00/Prepaid $4.00

The purpose of this book is to apply the
quantum theory of fields to the laws of
conversation associated with continuous
and discrete symmetries. Two types of
space are considered simultaneously;
firstly, the space in which the relevant
transformation is defined and secondly,
the space in which the field operators
act. The first three chapters of this
volume are devoted to the study of con-
tinuous transformations. The remain-
ing chapters are concerned with the laws
of discrete symmetry representing space
reflection, and a conjugation, as well as
their product.

CODE NUMBER: 3007

All orders from individuals must be pre-
paid. Prepaid orders average 20% dis-
count and we pay all postage and han-
dling charges. USA residents add ap-
plicable sales tax.

GORDON AND BREACH
SCIENCE PUBLISHERS, INC.
150 FIFTH AVENUE
NEW YORK, NEW YORK 10011
(212) 989-1120
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