
the same subject matter. Even a
topologist might enjoy reading Mar-
kushevich's chapter on Riemann sur-
faces in which he develops the gen-
eral theory of such surfaces by using
topological tools.

After a descriptive and historical
introduction, the author discusses
mainly fundamental notions of the
theory in the first three chapters.
Complex numbers and operations on
them, point-sets in the plane, com-
plex functions, differentiation, and
integration are considered, and geo-
metrical interpretations as well as
hydromechanical interpretations are
given. The third chapter also con-
tains ramifications of Cauchy's theo-
rem. A very nice proof of Cauchy's
integral theorem is given in Chapter
5. The author discusses Cauchy's in-
tegral formula, Liouville's theorem,
Morera's theorem, Weierstrass' theo-
rem, the Poisson integral, and
Schwartz' formula in Chapter 6. The
remaining four chapters cover in de-
tail—and again with various exam-
ples—Laurent series, isolated singulari-
ties, entire and meromorphic func-
tions, residues and their applications,
the principle of the argument, ana-
lytic functions, Riemann surfaces,
elliptic functions, and the Christoffel-
Schwartz formula.

This book represents indeed a wel-
come addition to the library of any
mathematician, physicist, or engineer
who is interested in the theory of
analytic functions and its many beau-
tiful applications.

Atomic Spectra and the Vector Model.
(2nd ed.) . By Chris Candler. 412 pp. Van

Nostrand, Princeton, N. J., 1964. S18.50.
Reviewed by William F. Meggers, Na-
tional Bureau of Standards.

After the lapse of a quarter century
since the publication of a major
treatise on atomic spectra, the present
decade has already produced at least
five, viz., Quantum Theory of Atomic
Spectra by J. C. Slater in 1960 (re-
viewed in Physics Today, May 1961,
p. 40) : Atomic and Molecular Spec-
Iroscapy by M. A. El'yashevich in
1962; Atomic Spectra by H. G. Kuhn
in 1962 (reviewed in Physics Today,
December 1962, p. 64) ; Optical Spec-
tra of Atoms by S. E. Frish in 1963;

and Atomic Spectra and the Vector
Model by Chris Candler in 1964.

The last is a complete revision of
a two-volume first edition published
in 1937. In both editions Candler has
omitted the heavy mathematics of
quantum mechanics and striven to
hang the immensely complicated facts
of atomic spectra on the easily com-
prehended vector model. For justifica-
tion, he quotes the following letter
from Michael Faraday to Clerk Max-
well: "There is one thing I would be
glad to ask you. When a mathe-
matician engaged in investigating
physical actions and results has ar-
rived at his own conclusions, may
they not be expressed in common
language as fully, clearly, and definite-
ly as in mathematical formulae? If so,
would it not be a great boon to such
as we to express them so—translating
them out of their hieroglyphics that
we also might work upon them by
experiment." Furthermore, a dozen
physicists and probably a hundred
chemists use the spectrograph for every
one who is interested in the theory of
atomic energy states. In particular, a
spectrochemist wishing to make ra-
tional choices of analysis lines requires
experimental information primarily
concerning wavelengths (or wavenum-
bers), relative intensities, quantum
numbers, and observed excitation en-
ergies.

Candler's Atomic Spectra and the
Vector Model gives relatively few of
these data but it is almost unique in
explaining their importance and
where they can be found. All phases
of atomic spectroscopy, from Absorp-
tion Spectra to Zeeman Effect (except
Stark Effect) , are presented in twenty
chapters, each ending with a brief
bibliography and selected references,
frequently to first announcements, but
also including some dated 1964. This
second edition, like the first, contains
a profusion of figures and tables, but
eight photographic plates that aptly
illustrated the first have been omitted
from the second. This omission of
photographed spectra is regretted, in
view of what Confucius is reputed to
have said about a picture.

This volume includes five appen-
dixes: 1. Natural Atomic Units (in
mks and Atomic Units) ; 2. General
Bibliography; 3. Rydberg Term Table

(recomputed with the modern value
of the Rydberg constant) ; 4. Grotrian
Diagrams; and 5. Tables of Protonic
Nuclei, Neutronic Nuclei and Deu-
teronic Nuclei; it ends with a 10-page
general index. Among the appendixes,
simplified Grotrian diagrams of 82
spectra characteristic of 72 chemical
elements (excluding lanthanons and
actinons) are original and unique;
they give the wavelengths of intense
radiations arising mainly from transi-
tions of one excited electron to the
ground (or to a metastable) level of
the atom or ion.

Candler's pragmatic account of
atomic spectra will certainly appeal to
all applied spectroscopists and to stu-
dents who are frightened by quantum
mechanics.

Physical Chemistry (2nd ed.). By E. A.
Moehvyn-Hughes. 1334 pp. (Pergamon,
Oxford) Macmillan, New York, 1964.
$12.50.
Reviewed by Victor W. Bolie, Autonetics
Division, North American Aviation.

It is unfortunate that so many text-
books in physical chemistry are ama-
teurish in mathematics and thus hazy
in theoretical foundation. An excep-
tion is this well-written, comprehen-
sive text which presumes the reader
is fluent in applied mathematics
through the level of partial differen-
tial equations and boundary-value
problems.

The result is a carefully woven net
of rigorous, but modestly bounded,
theory around which the host of ex-
perimental facts of physical chemis-
try are fitted. The few typographical
errors remaining in the new edition
(e.g., the axis labels in the illustra-
tion on page 81, and the designation
of gram instead of gram-mole on page
99) are trivial and do not detract
from the concise style of presenta-
tion.

The book begins with the mathe-
matical and experimental foundations
of molecular kinetics and the quan-
tum theory and then goes on to a
discussion of periodicity and radioac-
tivity, thermodynamics, intermolecu-
lar energy, partition functions, light
dispersion and absorption, triatomic
molecules, and the Raman effect. The
various states of matter, including the
crystalline, gaseous, metallic, liquid,
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If you're interested in • solar and stellar magnetic
fields

• cosmic ray physics • solid state physics
• radiation effects of materials

• nuclear instrumentation • space research
you cannot overlook these new North-Holland titles

SYMMETRY AND MAGNETISM

By ROBERT R. BIRSS, University of Sussex. Explains how
the symmetry of magnetic and non-magnetic crystals is spe-
cified and how such specifications can be used to simplify
the forms of tensors characterizing the (steady-state) macro-
scopic physical properties of crystals. Volume 3 in the series
of monographs, Selected Topics in Solid State Physics,
edited by E. P. Wohlfarth. 1965. 252 pages. $9.50.

STUDIES IN STATISTICAL MECHANICS

Volume III

Edited by J. DE BOER, University of Amsterdam, Nether-
lands; and G. E. UHLENBECK, The Rockefeller Institute,
New York. The third volume in a series that reflects the
rapid development of the field. "An extremely valuable
contribution to the growing literature of statistical mechan-
ics."—Physics Today. 1965. 388 pages. $14.75.

PROGRESS IN NUCLEAR TECHNIQUES AND
INSTRUMENTATION

Volume I

Edited by F. J. M. FARLEY, CERN European Organisation
for Nuclear Research, Geneva. Inaugurates a series of re-
view articles that will serve as (1) a source book and prog-
ress report on the development of new techniques in nuclear
physics; and (2) a practical guide to how to use these
newly established techniques. 1965. 398 pages. $17.50.

LIE GROUPS FOR PEDESTRIANS

By HARRY J. LIPKIN, The Weizmann Institute of Science,
Rehovoth, Israel. Shows how the well-known techniques of
angular momentum algebra can be extended to treat other
Lie groups, and gives several examples illustrating the ap-
plication of the method. Based on lectures presented at
Argonne National Laboratory and the University of Illinois.
1965. Prob. $6.00. In press.

SOLAR AND STELLAR MAGNETIC FIELDS
Proceedings of the International Astronomical Union
Symposium No. 22 at Rottach-Egern, September, 1963.
Edited by R. LUST, Max-Planck Institut fur Physik and
Astrophysik, Miinchen. 1965. Prob. $17.50. In press.

SEMICONDUCTOR SURFACES

By A. MANY, Y. GOLDSTEIN and N. B. GROVER, all of the
Hebrew University, Jerusalem. A clear, up-to-date, and self-
contained presentation of theories, techniques, and experi-
mental data on the electrical behavior of semiconductor sur-
faces. 1965. Prob. $14.50. In press.

COSMIC RAY PHYSICS

By ARNE ELD SANDSTROM, Uppsala University, Sweden. A
survey of present-day knowledge of pure cosmic ray physics.
Emphasis is on the influence of the earth's magnetic field
on the primary particles, intensity distributions over the
earth, intensity time variations, correlations with variations
of the earth's magnetic field, and the apparent correlations
between solar activity and cosmic ray intensity time varia-
tions. 1965. 421 pages. $15.00.

PROGRESS IN OPTICS

Volume IV
Edited by E. WOLF, University of Rochester. The latest in
a series of review articles about current optical research,
both theoretical and applied. 1965. 327 pages. $13-00.

SPACE RESEARCH V
Seventh Planetary Meeting and Fifth International
Space Science Symposium, May 8-20, 1964, Florence,
Italy.
Edited by KING HELE, 1965. 1248 pages. $47.50.

THE INTERACTION OF RADIATION WITH SOLIDS
Proceedings of the International Summer School on
Solid State Physics held at Mol, Belgium, August 12-
31, 1963.
Edited by R. STRUMANE, J. NIHOUL, R. GEVERS and S.
AMELINCKX. Shows the importance of the nuclear reactor
as a tool for solid state research in the field of radiation
damage, and as a neutron source for scattering and diffrac-
tion experiments. 1964. 816 pages. $25.00.

PHYSICS OF HIGH PRESSURE
AND THE CONDENSED PHASE
Edited by A. VAN ITTERBEEK. Offers detailed treatments of
such topics as: combination high pressure low temperature;
velocity of sound under high pressure; P-V-T of liquefied
gases; solidified gases under high pressure; liquid helium
and superconductors under pressure. 1965. Prob. $22.50. In
press.

PROCEEDINGS OF THE INTERNATIONAL CONFERENCE
ON PHYSICS OF NON-CRYSTALLINE SOLIDS
Delft, July 1964
Under the Auspices of the International Union of Pure and
Applied Physics.
Edited by J. A. PRINS, Technological University, Delft.
1965. Prob. $27.50. In press.

RELATIVITY: THE SPECIAL THEORY
Second Edition
By J. L. SYNGE, School of Theoretical Physics, Dublin In-
stitute for Advanced Studies. This revised edition contains
a new section on infinitesimal Lorentz transformations, a
new Appendix on singular transformation, and an expanded
treatment of rigid motions. 1965. 459 pages. $14.00.

JOHN WILEY & SONS, Inc.
is sole distributor of North-Holland books in this country.

Order your choices from your bookseller or write to Wiley at
605 Third Avenue, New York, N.Y. 10016

PHYSICS TODAY • MAY 1965 83



Principles
of the Theory
of Solids
J. M. ZIMAN
This book presents the elements of
the theory of the physics of perfect
crystalline solids. A self-contained
mathematical treatment is given of
the simplest model that will dem-
onstrate each principle.

Chapters deal with periodic struc-
tures, lattice waves, electron states,
static properties of solids, electron-
electron interaction, dynamics of
electrons, transport properties, op-
tical properties, the Fermi surface,
magnetism and superconductivity.

The author assumes familiarity
with the elementary descriptive
facts about solids and the elements
of quantum mechanics.
374 pp., 174 text-figures. $8.50

Space
Physics
SIR HARRIE MASSEY
A comprehensive survey of the tech-
niques, achievements and potential
of space research, for readers with
an understanding of physics. Sir
Harrie Massey, President of the
European Commission for Space
Research and Chairman of the
British National Committee for
Space Research, was deeply in-
volved in the joint Anglo-American
satellite Ariel.
245 pp., 15 plates, 91 text-figures.

Cloth" S6.50
Paper S2.95

THE JOURNAL
OF FLUID
MECHANICS
has in ten years won international
respect. It brings together contribu-
tions of significance in aeronautics,
mechanical and chemical engineer-
ing, hydraulics, meteorology, ocean-
ography, astrophysics and plasma
physics.

J.F.M. is noted for its interna-
tional coverage, editorial scrutiny,
readability and prompt publication.
It appears in 3 volumes a year, of
4 parts each; subscription 322.50
per volume.

Cambridge

University

Press
32 Lust 57 Ih Street

New York, N.Y. 10022

ft
v.MEm

dissolved, ionic, and interfacial states
are covered in six chapters in a highly
systematized fashion. The last part of
the text discusses chemical equilibria
and reaction kinetics of both homo-
geneous and heterogeneous systems.
The book ends with several brief ap-
pendices which include a short list of
the more important physicochemical
constants, and derivations of some
mathematical relationships pertinent
to earlier parts of the text.

In this reviewer's opinion, this trea-
tise is an excellent example to the
next generation of textbook authors
who, in an age of almost-overwhelm-
ing rate of expansion of knowledge,
will find that the tedium and disci-
pline of learning mathematics is really
worth the effort after all.

An Introduction to Discharge and Plasma
Physics. Summer School (U. of New Eng-
land, Armidale, Australia, Jan.-Feb., 1063)
S. C. Haydon, ed. 509 pp. Department of
University Extension, The U. of New
England, Armidale, Australia, 196-1. £A3
10s.
Reviezued by L. Talbot, University of
California, Berkeley.

Summer institutes have become in-
creasingly popular as a means for
providing a concentrated expose of
a topical subject. One of the obvious
virtues of a summer course (ap-
parently, even if it is held in January
and February, the summer months
down under) is that it makes possible
the assembling together of a number
of authorities whose combined ex-
pertise far exceeds that of any single
individual who might be available to
teach a regular university or industry
course. Of course, having a group of
experts deliver a series of lectures is
no guarantee that the program taken
as a whole will be well-organized, co-
herent, or even particularly informa-
tive. In the present instance, I am
pleased to report that the effort met
with conspicuous success.

The intent of this summer course
was, quoting from Editor Haydon's
preface, ". . . to outline in a syste-
matic manner the fundamental prop-
erties of ionized gases and to provide
the basic physics required for a dis-
cussion of engineering problems
which involve discharge and plasma
phenomena." The thirty-five chapters
of the volume represent the formal

lectures of fourteen participants, plus
one post-course contribution. The
subject matter of these lectures en-
compasses a wide range of topics, in-
cluding kinetic theory and collision
processes, surface phenomena, electri-
cal breakdown in gases and liquids,
plasma properties and interactions
witli fields, and glow, arc, and spark
discharges. The emphasis, as Haydon
indicates, is on engineering, and al-
most without exception, the contri-
butions contain good physical de-
scriptions of the phenomena under
discussion and examples of technical
application. Although in some cases
the presentations are brief, they are
not superficial. Each chapter is fol-
lowed by a list of general references
in addition to the particular sources
referred to in the text, which should
easily enable the reader to dig deep-
er, if he so chooses. Editor Haydon
has clone a most commendable job
of unifying notation and maintaining
a consistent set of units (inks). There
is good cross-referencing between
chapters, which gives continuity to
the book, and an adequate subject
index is provided.

Taken as a whole, these lectures
provide an excellent survey of the
broad and complex field of discharge
physics, and I would recommend them
highly to anyone wishing to begin
study in this area.

Nuclear Energy in Space. By Erik S. Ped-
ersen. 516 pp. Prentice-Hall, Englewood
Cliffs, N. J., 1964. §19.95.
Reviewed by Herbert Malamud, Sperry
Gyroscope Company. Division of Sperry
Rand Corporation.

During the 1930's, science fiction
stories were common which dealt with
the "attic genius" type of scientist,
who built an atomic-powered space
ship in his back yard and flew off to
battle. Such a scientist would have
found this book invaluable: it covers,
in sufficient detail to be a good in-
troduction, just about every part of
the subject to which the title lays
claim, and a few related fields out-
side this direct claim area.

Today's "space ship" builders are,
however, teams of specialists, and
clearly the men who design nuclear
power sources will not also have re-
sponsibility for fluid-flow analysis in
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