
with the technical vernacular. There
are only a few errors in an otherwise
well produced book.

LEONID V. AZAROFF

Director, Material Science Institute
University of Connecticut

Plasma Physics, Vol. 2
By J. U. Delcroix
188 pp. Wiley, New York, 1969. $9.95

Interest in ionized gases began origi-
nally in the 1920's with the study of
electron discharges. It increased con-
siderably with the efforts to design
controlled thermonuclear reactors and,
more recently, with the study of iono-
spheric phenomena.

Following his Introduction to the
Theory of Ionized Gases (1959), J.L.
Delcroix decided to treat his subject in
greater depth. The first volume, of
a planned three-volume treatise on
plasma physics, appeared in 1963 and
dealt with the relationship between
hydrodynamics and kinetic theory; the
third volume will deal with complete-
ly ionized gas. All three are based on
a course by Delcroix, professor at the
Faculty of Science of Paris University,
Orsay.

This second volume treats weakly
and moderately ionized gases. Their
definition depends on whether or not
the collision frequency of electrons
among themselves, Vfff,, is small com-
pared to the frequency with which the
electron temperature relaxes toward
that of the neutral molecules. These
molecules are in turn very much
smaller than V1, the frequency with
which the electron velocity distribu-
tion relaxes towards isotropy. Even
for the moderately ionized gas Vn. is
small compared to V1.

The book employs two methods of
approach: one using the Boltzmann
equation and the other a set of ma-
croscopic equations. The former is
applied to the two basic problems of
determining election motion caused
by an electric field and that caused by
diffusion. The macroscopic theory is,
in principle, less exact and, to see how
well it can be expected to work, it is
applied to the same two problems.
Subsequently it is used in more com-
plex problems, such as ambipolar dif-
fusion, positive-column plasmas and
the phenomenon of volume recombi-
nation and attachment. In the appen-
dix the author has collected some of
the most important collision cross sec-

tions, with ample source references.
Because it is intended as a textbook
for students entering the plasma-re-
search field, the book strongly em-
phasizes theoretical methods, which
are presented clearly and concisely.
The few applications treated are pre-
sented quite briefly and soine areas,
such as ionospheric physics, wave
propagation and radiative transfer, are
not touched upon at all.

The proofreading has not been as
careful as one would like; the most
confusing misprint is in the equation
representing the assumption of con-
gruence, where the symbol for veloci-
ty is replaced by that for collision fre-
quency. However, the trivial mis-
takes do not impair the usefulness of
this short monograph on theoretical
methods of treating transport and
other nonequilibrium processes in
weakly ionized gases.

ROLF LANDSHOFF
Palo Alto Research Laboratory

Principles and Applications of
Underwater Sound
Carl Eckart, ed.
295 pp. Department of the Navy,
Washington, D. C, 1968. (Reprint of
the National Defense Research Com-
mittee Report, 1946.)

This book was originally published as
one of the reports summarizing the
technical work done during World
War II by division 6 of the National
Defense Research Committee. This
division was the largest scientific
group in the US after the radar and
atomic energy divisions. Its activities
were closely correlated with similar
work in Canada and the UK, prin-
cipally through the leadership of the
division chief, John T. Tate.

The nature of underwater-sound
studies required that they be conduct-
ed at many locations throughout the
world where proper oceanographic
conditions existed. In Canada the
work extended from Esquimaux, B.
C, to Halifax, N. S., and in the UK
from Portland on the English Channel
to the laboratories on the land and sea
locks in Scotland, especially at Fairlie
on the Clyde and at the Firth of
Forth. In the US important centers
were at New London, Conn., Orlando,
Fla., and at Point Loma, Calif. Be-
cause of the extremely critical de-
mands to combat the German subma-
rine menace, which continued

throughout the war, the allied efforts
were directed almost exclusively to
practical development work and engi-
neering projects. In all these activi-
ties however, it was essential to deter-
mine reliable scientific data on the
acoustical properties of the ocean, the
sea bottom, the surface waves and the
many factors affecting echo-ranging
gear, listening systems, antisubmarine
torpedos and subsurface warfare tac-
tics in general. This volume brings
together a major part of these funda-
mental measurements that were made
under the stress of wartime conditions.
The measurements have been supple-
mented by more recent work done
under less stringent conditions, but
this book is primarily an unusually
clear exposition of the war research.
Carl Eckart, who spent this period at
Point Loma, has edited this volume
with great understanding and selectiv-
ity.

The book is chiefly concerned with
the basic principles of underwater
sound, including sound propagation in
the sea and the oceanographic condi-
tions that determine the transmission,
refraction, echoing, scattering and re-
verberation of sound in the sea. The
ocean considered as a medium for
sound transmission could hardly be less
favorable. In contrast to the almost
ideal propagation conditions for radar
in the atmosphere, the ocean is highly
absorbing, and sound propagation is
greatly complicated by surface noise,
bottom reflections, volume reverbera-
tion and, above all, vertical-tempera-
ture gradients, which have a complex
and rapidly changing character.

These temperature variations were
almost unknown at the beginning of
the war but because of the pioneering
work of Columbus Iselin and his asso-
ciates at Wood's Hole Oceanographic
Institution and also of the staff at
Scripps Institute of Oceanography in
La Jolla, Calif., temperature gradients
were recognized early as a crucial fac-
tor in operating all underwater-sound
gear. Another complication was that
sound channels, which arise from the
temperature gradients and density
variations in the ocean, often permit
sonic signals to travel great distances,
but they also introduce additional haz-
ards that complicate the rapid use of
underwater-sound equipment.

This book will be of real interest not
only to those specifically concerned
with underwater-sound applications
for the Navy, but also to others who
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Here are 11 Wiley-lnterscience books

in 5 important areas of physics

PHYSICS OF SEMICONDUCTOR DEVICES
By S. M. SZE, Bell Telephone Laboratories, Murray Hill, N. J.

An up-to-date, extensive compilation of semiconductor param-
eters, device theories and references. The first book to include
all the important semiconductor devices. Contains more than 30
tables, 500 technical drawings, and 1000 references. " . . . particu-
larly outstanding for its historical review and summary of current
and significant periodical literature related to a variety of semi-
conductor devices . . Highly recommended. . . ."—Choice
Contents: Introduction. Physics and Properties of Semiconduc-
tors—A Resume, p-n Junction Diodes. Tunnel Diode and Back-
ward Diode. Impact-Avalanche Transit-Time Diodes (IMPATT
Diodes). Junction Transistors, p-n-p-n and Junction Field-Effect
Devices. Metal-Semiconductor Devices. Metal-lnsulator-Semi-
conductor Diodes. Igfet and Related Surface-Field Effects. Thin
Film Devices. Optoelectronic Devices. Semiconductor Lasers.
Bulk-Effect Devices.
1969. 812 pp. $19.95

SOLID STATE THEORY: Methods and Applications
Edited by P. T. LANDSBERG, University College, Cardiff.

A thorough treatment of special and important branches of solid
state theory. Presents theoretical and mathematical tools that
can be used in other areas of mathematical physics, applied
mathematics, and engineering.
Contents: PART A: Typical Experiments and Their Interpretation
(D. J. Morgan). Typical Experiments and Their Interpretation.
PART B: An Electron in a Perfect Crystal (P. T. Landsberg). Waves
in Lattices. The Dynamics of an Electron in a Perfect Crystal.
PART C: Group Theory and Electronic States in Perfect Crystals.
Basic Group Theory. Solid State Applications. PART D: Statistics
of Electrons and Applications to Devices (D. A. Evans). Equilib-
rium Statistics. Recombination and Charge Transport Statistics.
Aspects of p-n Junction Theory. PART E: Theory of Lattice Vibra-
tions with Some Applications (J. E. Parrott). Principles of Lattice
Dynamics. Applications of Lattice Dynamics. PART F: One-Elec-
tron Green's Functions in Solid State Physics (T. Lukes). General
Theory. Applications of Green's Functions to the Theory of Elec-
tron States in Periodic Lattices. Application of Green's Functions
to the Theory of Electron States in Disordered Systems. Appendix:
Time Reversibility (P. T. Landsberg).
1970. 529 pp. $24.95

PION NUCLEON SCATTERING
Edited by GORDON L. SHAW, University of California at Irvine;
and DAVID Y. WONG, University of California at San Diego.

A 7rN Scattering Conference was held December 1 and 2, 1967 at
the University of California, Irvine. It was sponsored by the U. S.
Atomic Energy Commission and UCI, and organized by the
editors. The book recounts the nine summary talks and the more
lengthy parts of the panel discussion by Chew, Dalitz, and Sak-
urai.
Contents: Introduction (G. Shaw and D. Y. Wong). ?rp Elastic
Scattering: Low Energy Experiments and Phase Shift Analyses
(C. Johnson and H. Steiner). TI-N Phase Shift Analysis and Phe-
nomenological Dispersion Relations (C. Lovelace). N Studies via
wp Inelastic Reactions (A. H. Rosenfeld and P. H. Soding). For-
ward Dispersion Relations—Their Validity and Predictions (S. J.
Lindenbaum). Partial Wave Dispersion Relations and N/D Calcu-
lations (G. L. Shaw). Structure of the Differential Cross Section at
High Energy (M. Ross). Regge Poles and High Energy nN Scatter-
ing (S. Frautschi). Current Algebra Determination of Low-Energy
Pion-Nucleon Parameters (H. J. Schnitzer). The Relations be-
tween PCAC, Axial-Charge Commutation Relations and Conspir-
acy Theory (S. Mandelstam). Panel Discussion: Excited Nucleons
and the Baryonic Supermultiplets (R. H. Dalitz). Panel Discus-
sion: Remarks on Low-Energy wH Scattering (J. J. Sakurai). Panel
Discussion: Comments (G. F. Chew). Author Index. Subject Index.
1969. 226 pp. $16.50
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ADVANCES IN PARTICLE PHYSICS, Volumes I and II
Edited by RODNEY L. COOL, Brookhaven National Laboratories;
and ROBERT E. MARSHAK, University of Rochester.

This series features expository and comprehensive reviews of
topics of current interest in particle physics. It is designed for
scientists who wish to keep informed of relevant and important
work in the field. Bibliographies are up-to-date and extensive.

Volume I
Contents and Contributors: High Energy Muon Scattering (L. M.
Lederman and M. J. Tannenbaum). A First- and Second-Order
Matrix Theory for the Design of Beam Transport Systems and
Charged Particle Spectrometers (K. L. Brown). Weak Interactions
and Symmetries (B. d'Espagnat). Higher Symmetries of Hadrons
(B. Sakita). Leptonic Decays of Elementary Particles (W. Willis
and J. Thompson). Author Index. Subject Index.
1968. 497 pp. $19.95

Volume II
Contents and Contributors: Recent Developments in Boson
Resonances (Gerson Goldhaber and Sulamith Goldhaber). Bar-
yon Resonances (Angela Barbaro-Galtieri), Current Algebra,
Part I: Application to Weak Decays (V. S. Mathurand L. K. Pandit).
Nonleptonic Weak Interactions (S. P. Rosen and S. Pakvasa).
Author Index. Subject Index.
1968. 734 pp. $27.50

Volume I I I . In Press

PHASE-SPACE DYNAMICS OF PARTICLES
By ALLAN J. LICHTENBERG, University of California at
Berkeley.

Wiley Series in Plasma Physics.
Reviews phase space concepts for beams, accelerators and con-
fined particles, and describes the underlying unity of these fields.
Beginning with an introduction to the concepts of phase-space
dynamics and a presentation of its fundamental theories, the
text proceeds through a treatment of adiabatic invariance, a dis-
cussion of transformations of the phase space associated with a
collection of particles, and a description of beam transport sys-
tems. The final chapters consider selected topics from the areas
of accelerator applications and the confinement, trapping, and
heating of charged particles. The underlying unity of the various
subjects is emphasized throughout.
Contents: An Introduction and Some Basic Theory. Adiabatic
Invariants. Phase-Space Transformations. Particle Dynamics in
Accelerators. Applications to Plasmas. Appendix. List of Sym-
bols. Index.
1969. 331 pp. $16.00

THEORY OF WEAK INTERACTIONS
IN PARTICLE PHYSICS
By ROBERT E. MARSHAK, University of Rochester, RIAZUDDIN,
University of Islamabad, Pakistan, and CIARAN P. RYAN, Uni-
versity College, Dublin.
Volume 14 of Monographs in Physics and Astronomy
Edited by Robert E. Marshak.

This treatise of weak interactions deals comprehensively with all
major topics in the subject and incorporates the most recent de-
velopments. It is the first thorough account of the very successful
V, A theory of weak interactions. A particular feature is that the
current algebra approach has been applied consistently to all as-
pects of weak interactions.
Contents: Physical Preliminaries. Mathematical Preliminaries.
Leptonic Weak Processes. Hypercharge-Conserving Semileptonic
Processes. Hypercharge-Changing Semileptonic Processes. Ha-
dronic Weak Processes. Intermediate Boson Hypothesis. Selected
General References.
1969. 761 pp. $29.95



MODERNHMNTUM MECHANICS
WITH APPLICATIONS TO
ELEMENTARY PARTICLE PHYSICS
By JOHN A. EISELE, Naval Research Laboratory, Washington,
D.C.

This book deals with the basic foundation of a modern physicist's
education—that which he must master, if he is not to be a mere
technician with an advanced degree. It is an outgrowth of a course
in Quantum Electrodynamics and Elementary Particle Physics
taught for several years. Advanced Quantum Mechanics has in-
vaded every corner of physics, from solid state to nuclear and ele-
mentary particles, and is even starting to become important in
some fields of engineering. The subject of this book constitutes a
large fraction of the active research of present-day physics that is
usually first mastered by a few specialists and their students.

The author has written the facts in a simple but detailed style,
yet with coverage that is intensive and deep. He has an instinc-
tive feeling for the difficult points and knows where the stumbling
blocks lie for the beginning student. The book has enough ele-
mentary material in Part I to act as a final survey or review of
basic material, with enough advanced subjects included in Parts
II and III for a one year course in intermediate or advanced
Quantum Mechanics.

Contents: Vector and Matrix Algebra. Vector and Tensor Analysis.

Applications to Relativity and Quantum Mechanics.
Bibliography. Index.

1969 541 pages $19.95

PROGRESS IN OPTICS, Volume 7
Edited by EMIL WOLF, Professor of Physics, University of Roch-
ester.

This volume contains seven articles that cover a wide range of
topics. One article on quasi-classical theory of laser radiation,
written by two Soviet physicists, includes a review of U.S.S.R. work
that is not well known in the West. In this volume also appears
the first review article on photon echoes.

Optical scientists, electrical engineers, and physicists will find
this volume of special interest.

Contents: Multiple-Beam Interference and Natural Modes in
Open Resonators (G. Koppelman). Methods of Synthesis for
Dielectric Multilayer Filters (E. Delano and R. J. Pegis). Echoes at
Optical Frequencies (I. D. Abella). Image Formation with Partially
Coherent Light (B. J. Thompson). Quasi-Classical Theory of Laser
Radiation (A. L. Mikaelian and M. L. Ter-Mikaelian). The Photo-
graphic Image (S. Ooue). Interaction of Very Intense Light with
Free Electrons (J. H. Eberly). Author Index. Subject Index.

1969 431 pages $21.00

APPLIED OPTICS: A Guide to Optical System Design,
Volume 1
By LEO LEVI, City College of the City University of New York.

Wiley Series in Pure and Applied Optics.
" . . . The book is well designed, and it has an excellent index.
"This book is a needed and valuable contribution to the optics
literature and should have a long and useful life. We can look for-
ward to the second volume."—PHYSICS TODAY

" . . . A reference work as well as a text for self-study, it provides
engineers and scientists with the data necessary in the design
and analysis of optical systems, and optical components in larger
systems."—OPTICAL SPECTRA

Contents: Fundamentals of Light. Generators of Light. Transduc-
ers of Light. Optical Systems.

1968 620 pages $19.95

ADVANCES IN PLASMA PHYSICS, Volume 2
Edited by ALBERT SIMON, Professor of Mechanical and Aero-
space Sciences, and Department of Physics, University of Roch-
ester; and WjLLIAM B. THOMPSON, Professor of Physics, Uni-
versity of California at San Diego.

Advances in Plasma Physics is an annual review of progress in
the physics of plasmas. It provides a common medium for the ex-
change of ideas in a more comprehensive review form than has
hitherto been available. It differs from most other publications in
the field because the authors pursue different specialties within

a number of different branches of plasma physics and are of-
fered ample space for reasonable development of their topic.
"If this critical volume is any indication of the quality to be ex-
pected of the series, regular subscriptions can be highly recom-
mended. The volume has something for everyone."— from a
review of volume 1 of this series in the American Journal of
Physics
Contents: Wave Phenomena in the Interstellar Plasma. Shock
Waves in Plasma Physics. Kinetic Theory of Plasma Waves in a
Magnetic Field. Cesium Plasma Research. Electron Distribution
Functions in Weakly Ionized Plasmas. Author Index. Subject
Index.
1969 211 pages $13.50

OPTICAL DATA PROCESSING
By ARNOLD ROY SHULMAN, Goddard Space Flight Center,
Greenbelt, Maryland.
Pure and Applied Optics Series
Advisory editor: STANLEY S. BALLARD, University of Florida.

This book presents the general technology of optical data proc-
essing. The author provides the necessary background for under-
standing coherent optical data processing techniques. From this
foundation he presents practical examples and results of these
processing techniques when applied to specific types of data.
Contents: Introduction. Geometric Optics. Characteristics of
Light. Fourier Transformations. The Fourier Transform by Diffrac-
tion of Light. Optical Spectrum Analysis. Characteristics of Photo-
graphic Film. Optical Filtering and Correlation. Analysis of Optical
Data Processing Systems. Zone Plates. Holography. Holographic
Techniques. Properties and Techniques for Photographic Re-
productions. Appendices. Bibliography Index.
1970 Approx. 704 pages $32.50
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now available

AN INTRODUCTION TO THE MEANING AND STRUCTURE OF PHYSICS

SHORT EDITION

By Leon N Cooper, Brown University

An abridged version of AN INTRODUCTION TO THE MEANING AND STRUCTURE OF
PHYSICS is now available. Designed primarily for use in a one-semester course, it may
also be used in some two-semester courses. About 200 pages shorter than the original
edition, this new version covers nearly all topics treated in the longer work (described
below), but simplifies the more difficult parts of the exposition and excludes some of the
more complicated concepts and technical illustrations. The perspective, goals, and pattern
of the original have been retained. Eighty new problems and eight full-color plates have
been added. Answers to selected questions and problems included. Just published.
535 pp.; $11.95

THE ORIGINAL EDITION
AN INTRODUCTION TO THE MEANING AND STRUCTURE
OF PHYSICS is a beginning text for which calculus is not a
prerequisite. Tightly structured, the book examines all the
classical topics—mechanics, heat, light, electricity, magne-
tism—and then studies modern physics. This approach in-
tegrates the fundamental ideas of physics within their his-
torical setting; generalizations and abstractions of more
advanced concepts follow. The selection of material offers
an opportunity to look at physical theories from various
points of view: as they are developing; in a classical, formal,
or axiomatized stage; and the extent to which they can be
developed to provide a picture of the world. Emphasizing
concepts, the text studies their development. These con-
cepts are expressed in words; mathematical symbols are as-
sociated directly with them. Mathematical tools are intro-

duced in simple, explicit form, as needed, to motivate the use
of mathematical ideas as the expression of a concept.

This discussion begins with an examination of the problem of
motion and proceeds to investigations of the development
of Newtonian mechanics, electromagnetic theory, relativity,
Bohr's theory, quantum theory, quantum electrodynamics,
and particle physics. While employing elementary tech-
niques, the text presents a unique, detailed treatment of the
development of quantum theory. The pace of the book
varies; some sections are rigorous and quantitative, others
are more expository.

870 illustrations; solved problems; study questions (answers
to the odd-numbered ones). 2968. 748 pp.; $13.95

OTHER HARPER TEXTS OF INTEREST
COLLEGE PHYSICAL SCIENCE, Second Edition / VADEN W. MILES, G. RAY SHERWOOD, and
WILLARD H. PARSONS, Wayne State University

For the nonscience major, this text presents fundamentals and recent developments in
physics, astronomy, chemistry, and geology. With the treatment of physics as a central
framework, the Second Edition features new sections on relativity, semiconductors, ther-
modynamics, and quasi-stellar sources; emphasis on atomic orbitals, the nuclear atom,
and conservation of mass-energy; incorporation of modern techniques (including atomic
frequency) in the discussion of time; material on the exploration of the moon; a completely
rewritten section on atomic structure and chemical bonding; an introduction of biochemis-
try as an application of other (chiefly organic) chemistry; and a new chapter on oceans,
earth magnetism, and continental drift. 66 new illustrations. Two-Color Format. Revised
Instructor's Manual. 1969. 530 pp.; $9.95

CONCEPTS IN PHYSICAL SCIENCE / SIDNEY ROSEN, University of Illinois, ROBERT SIEGFRIED,
The University of Wisconsin, and JOHN M. DENNISON, The University of North Carolina at Chapel Hill

In this text, fundamental, interrelated concepts in the areas of astronomy, physics, chem-
istry, and geology are approached historically and epistemologically, presenting a unified
picture of the physical sciences and showing science as a dynamic human activity and as
a constantly changing and growing set of conceptualizations and theories about the value
of the universe and its various physical phenomena. Problems and study questions. 380
illustrations. Instructor's Manual. 1965. 577 pp.; $9.95

THE PHYSICAL SCIENCES: An Introduction / STEPHEN S. WINTER,
State University of New York at Buffalo

This brief introduction to the basic ideas of astronomy, geology, chemistry, and physics
stresses fundamental conceptual structure, with detailed information serving chiefly to
support these concepts. Maintains, wherever possible, the distinction between observation
and explanatory theoretical structure. Limits complex illustrations, descriptive detail, and
highly technical mathematical treatment. Algebra is used, but not stressed. Study ques-
tions and problems; solved problems. 322 illustrations. Instructor's Manual. 1967.
413 pp.; $9.50

HARPER & ROW, PUBLISHERS / 49 East 33d Street / New York 100161817
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will find some very interesting exam-
ples of wave acoustics, which should
relate to various nonmilitary problems.
A careful study of the numerous
graphs and clear explanations, which
Eckart and his associates have provid-
ed, will impress the reader with the ex-
cellence of the book and will also
suggest many areas where additional
precise and detailed data should be
found. Research in these areas has
continued actively since the end of
World War II, and I hope that other
similar books will be forthcoming.
Nevertheless, this book is most wel-
come and may be the only authorita-
tive one available for many years. It
can be highly recommended to all
those interested in underwater sound
or wave acoustics in general.

ROBERT S. SHANKLAND

Ambrose Swasey Professor of Physics
Case Western Reserve University

Basic Equations and Special
Functions of Mathematical
Physics
By V. Ya. Arsenin
361 pp. American Elsevier, New York,
1969. $13.50

Although he wrote for physicists, V.
Ya. Arsenin maintains a reasonably
high level of mathematical precision in
this book based on his lectures at Mos-
cow University. It is a concise and
up-to-date introduction to the mathe-
matical methods and the special func-
tions that a physicist will encounter in
partial-differential equations.

After displaying a few examples of
second-order partial-differential equa-
tions in physics, Arsenin devotes the
first part of the book to the basic
methods for solving the typical equa-
tions. The criterion for primary clas-
sification is the method (characteris-
tics, separation of variables, Green's
functions, potentials, integral equa-
tions) rather than the type of equation
(elliptical, parabolic, hyperbolic)
that is more usual in textbooks. (Of
course, the classification according to
the type of equation is maintained in
the second order.) This approach ap-
pears to render good results from the
pedagogical point of view, but the
success is largely due to the remark-
able clarity of the exposition and the
excellent quality of the translation.

The second part deals with the
properties of special functions in-
volved in solving partial-differential
equations in physics: gamma function,

cylindrical functions, spherical har-
monics and Chebyshev-Hermite and
Chebyshev-Laguerre polynomials. An
appendix discusses the definition of
generalized functions and the delta
function, which is freely used in the
book. Although it is also clearly and
neatly written, the second part does
not appear to provide as remarkable
an account of its subject as the first.
However, this impression may be a
matter of personal taste regarding the
selection of topics. A noteworthy fea-
ture of the book is the large number of
problems (150), all of which have full
answers.

JACQUES E. ROMAIN

La Thcbaide, Faux,
Court-St-Etienne

Brabant, Belgium

Principles of Quantum
Electronics
By William S. C. Chang
540 pp. Addison-Wesley, Reading,
Mass., 1969. $17.50

Even more than the invention of the
transistor, the advent of masers and
lasers has helped establish quantum
mechanics in the electrical-engi-
neering curriculum. The term "quan-
tum electronics" has become popular
to describe the applications of masers
and lasers, nonlinear optics and the
resulting new electrooptical devices.
It is good to keep in mind that the
so called "classical" electronics curric-
ulum included such topics as the
photoelectric effect, luminescence and
contact rectifiers. The distinction be-
tween the new "quantum" and the old
"classical" electronics is based more on
the greater, current emphasis on dis-
crete energy levels rather than on the
properties of quasicontinuous-energy
bands.

The title of this book conforms to
present fashion and market trends, but
a more informative title would have
been Intermediate Quantum Mechan-
ics, Group Theory and Statistical Me-
chanics with an Application to Lasers.
The book is based on a graduate
course for electrical engineers that
William Chang developed at Ohio
State University. He is now professor
and chairman of the electrical-
engineering department at Washing-
ton University, St. Louis.

His first six chapters are on quan-
tum mechanics, energy levels of atoms
and molecules, crystal symmetry and
group theory, energy levels of transi-

tion-metal ion in crystals, interaction of
radiation and matter and quantum-sta-
tistical density matrix. These are fol-
lowed by two chapters on lasers and
then twelve appendixes, including one
that contains 60 pages of laser bibli-
ography updated to about the begin-
ning of 1967.

The strong point of the book is the
condensed, and yet fairly rigorous, ex-
position of the quantum-mechanical
calculation of energy levels of free
atoms and ions in crystals, which is ac-
companied by numerous tables and di-
agrams. The tables include Clebsch-
Gordan coefficients, characters of irre-
ducible representations of point
groups, laser wave lengths and operat-
ing characteristics of solid-state, semi-
conductor, atomic, molecular and
ionic lasers.

The question is whether a begin-
ning student can really learn quantum
theory, group theory and statistical
mechanics from such a condensed ex-
pose. If he has taken separate courses
in these subjects, the first six chapters
may be useful as a refresher and as a
reference for standard theorems and
equations. He can then turn directly
to the last two chapters on lasers.
These chapters could, of course, be
understood without the preceding de-
tailed knowledge of wave functions,
energy levels and crystal-field split-
tings.

The organization of these two chap-
ters is somewhat rambling. Eigen-
modes of the electromagnetic field are
discussed at the end of the chapter on
basic laser theory instead of before it.
Although the amplification of a pulsed
signal is treated in the general laser
chapter, the pulsed operation of a Q-
switched oscillator is postponed to the
special section on solid-state lasers.
Although the spontaneous-emission
probability into a single mode, and
into a frequency band df and solid
angle dd, is carefully distinguished in
the chapter on interaction of radiation
and matter, this question is confused
in discussion of the noise power of a
diffraction-limited amplifier. At the
end of this section the reader is led to
believe that this noise is proportional
to /•'. The concept of coherence re-
mains vague in contrast to the mathe-
matical development of other con-
cepts.

The compilation of the large
amount of laser material would have
been more valuable if it had been bet-
ter integrated with previously devel-
oped theories. Nonlinear coupling of
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