
polarization effects (Stemheimer shield-
ing), the discussion is then extended to
results of molecular-orbital calculations.
This establishes the background for the
widely used semiempirical approxima-
tions due originally to Townes and
Dailey, in which field gradients in mole-
cules are related to the p electron den-
sity in the a, v, and lone-pair orbitals of
the atoms. Although the validity of
these simplifying assumptions is con-
sidered with care, the author has not
presented a formal development of this
theory. It will likely occasion some con-
fusion among the uninitiated—com-
pounded here by some printing errors
and some expressions quoted without
derivation.

A particularly worthwhile account is
given, however, of the importance of
the radial part of the atomic wave func-
tions in the accurate calculation of field
gradients in both atoms and molecules.
Lucken raises the very interesting ques-
tion as to whether the <j and •* elec-
trons contribute equally in determining
molecular coupling constants because
they appear to differ in their radial de-
pendence. The evidence on this point
is sparse, but it is clear that the ques-
tion is crucial in aiming at an improve-
ment in the significance of the Townes
and Dailey treatment.

The solid-state physicist will find
that the book, although generally quite
complete, makes scant mention of dy-
namic processes, relaxation effects, line
widths and the general problems of
field gradients in ionic solids and met-
als. A chapter on experimental meth-
ods in NQR is notably absent. Such an
account might also have helped give
the reader a feeling for the physics of
the experiments, which is otherwise
treated rather formally.

Experimental results are summarized
in the second half of the volume, with
extensive references up to the end of
1967. A spurt of new work on NQR in
transition metals, principally cobalt,
rhenium and manganese, has not been
included. The author rightly does not
attempt a complete compilation of
known quadrupole-coupling constants,
hut quite enough are quoted to serve as
a useful reference work.

ELLORY SCHEMPP
Bell Telephone Laboratories

Friihgeschichte Der
Quantentheorie, 1899-1913
ByArmin Hermann
181 pp. Physik Verlag, Mosbach in
Baden, 1969 Paper, 24 DM; cloth, 27

f DM
i\
*' Armin Hermann's book makes it appar-
" <mt that the history of the early years of
j : quantum theory differs markedly from
it the sketchy over simplified chronicle

that many of us accept and recount to
our students. This was brought home
to me particularly by the chapter on the
contributions of the Viennese theoreti-
cal physicist Arthur Haas (1884-1941).

Although I knew Haas and had
worked with him on a project of mutual
interest after he came to Notre Dame
University in the 1930's, I had not real-
ized his priority in applying the quan-
tum idea to the atom. Hermann shows
that in this regard, Haas anticipated the
work of Niels Bohr by more than three
years. For it was Haas who first con-
nected Planck's constant with the dy-
namics of the atom and who first suc-
ceeded in expressing the Rydberg con-
stant in terms of fundamental atomic
quantities.

Curiously enough, the model used by
Haas was not the nuclear atom but that
of J. J. Thomson; Ernest Rutherford's
scattering experiment had not yet been
conceived. Nevertheless, the result
was valid for a planetary atom because
the Haas calculation referred to elec-
trons coursing over the surface of the
Thomson model. As a consequence,
the size of the sphere of positive charge
did not affect the result.

Because of a computational error, the
numerical value of the Rydberg con-
stant turned out to be wrong, but both
R and the atomic radius a1 were of the
right order of magnitude. More impor-
tantly, the method used by Haas was
essentially the one Bohr later adopted.

Haas first presented his ideas in a
talk before the Vienna Chemical and
Physical Society in February 1910.
Unfortunately this was at about the
time of the winter carnival and the ex-
perimenter Ernst Lecher characterized
Haas's work as a carnival spoof.
Later, according to an unpublished
Haas autobiography, Fritz Hasenohrl
remarked to a colleague that "Haas
was not to be taken seriously because
lie naively tried to combine quantum
theory and spectroscopy—two subjects
that could not possibly have anything
in common." Subsequently, Hasenohrl
reversed himself, and others were at
least charitable enough to characterize
Haas's thesis as "harmless."

By October 1910, H. A. Lorentz had
dignified the idea as "a daring hypothe-
sis;" and it was taken up and seriously
discussed by Arnold Sommerfeld at the
first Solvay Congress in 1911. Finally,
in a recorded interview for the Sources
for the History of Quantum Physics
Bohr remarked that "It was quite clear
[in 1912] . . . that we now had the
Rutherford atom . . . and that it was reg-
ulated by the quantum. Haas had
written all these things the year before,
but I did not know of them . . . ." An-
other ironical twist in the skein of histo-
ry.

Friihgeschichte der Quantentheorie,
1899-1913 is an exceedingly well docu-

mented account of the first 15 years of
the quantum idea. It takes the reader
from Planck's presentation of his theory
of blackbody radiation in a talk before
the Berlin Physical Society on 14 De-
cember 1900 to Bohr's quantum de-
scription of the hydrogen atom in
March 1913.

The author, formerly engaged in
high-energy physics research in
Hamburg, is now professor of the histo-
ry of the natural sciences and technolo-
gy at the Stuttgart University. He is
the editor of a recently compiled collec-
tion of the Einstein-Sommerfeld corre-
spondence.

The book is arranged according to
the work of the eight greatest contribu-
tors to the theory: Planck, H. A. Lo-
rentz, Einstein, Stark, Haas, Sommer-
feld, Nernst and Bohr each get a chap-
ter. This ordering by men rather than
by ideas makes for some repetition, but
it is not troublesome. The author's in-
tention is to make possible the reading
of any one chapter independent of the
rest. A comprehensive list of literature
references is appended to each chapter.

Hermann maintains that one can at-
tain a true understanding of a theory
only by personally following the
thought process that originally led to its
establishment—the path taken by the
great innovators themselves. His book
proves to be an effective guide in this
quest.

IRA M. FREEMAN
Rutgers University

Understanding
Thermodynamics
By H. C. VanNess
103 pp. McGraw-Hill, New York, 1969.
Cloth $4.95, paper $2.95

This little collection of lectures is a
laudable attempt to help students who,
for the first time, are encountering ther-
modynamics beyond the substituting-in-
formula stage. The work is frankly
pedagogic, and therefore shares the vul-
nerability to differences in taste that is
characteristic in poetic or culinary
works. It is not a text, but is rather a
supplement to any standard one.

The response to the material varies
even in a single reader. The opening
chapter, on the First Law, is in my view
an unfortunate beginning. In the at-
tempt to show the basic character of the
First Law, H. C. VanNess, professor of
chemical engineering at Rensselaer
Polytechnic Institute, has unwittingly
violated his own precept of trying first
to help the students. The treatment, to
be sure, is rewarding for those who al-
ready understand its logical nature.
But a beginning student must feel that
the conservation of energy principle, as
met in a thermodynamics course, is
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Physics from Wiley -In terscience

ION-MOLECULE
REACTIONS
By E. W. McDANIEL, Georgia
Institute of Technology; V.
CERMAK, Institute of Physi-
cal Chemistry, Czechoslo-
vak Academy of Sciences;
A. DALGARNO, Harvard
University; E. E. FERGU-
SON, U.S. Department of
Commerce, Environmental
Science Services Adminis-
tration; and L. FRIEDMAN,
Brookhaven National Lab-
oratory

A volume in the Wiley-lnterscience Series in Atomic and
Molecular Collisional Processes, Advisory Editor, C. F.
Barnett, Assistant Editor, Donna M. Cobble
Five specialists in the field of rearrangement collisions
offer unusually broad coverage of both the experimental
and theoretical aspects of ion-molecule reactions. The
volume presents a critical analysis of the accuracy and
reliability of all the known experimental methodsfor mak-
ing quantitative studies of ion-molecule reactions.

1970 374 pages $19.95

FAR-INFRARED SPECTROSCOPY
By K. D. MOLLER, Fairleigh Dickinson University; and
W. G. ROTHSCHILD, Ford Motor Company
A volume in the Wiley Series in Pure and Applied Optics,
edited by S. S. Ballard
This book will help researchers in any aspect of far-
infrared spectroscopy to survey the entire field, and will
show workers in other fields what kinds of problems can
be studied with far-infrared methods. To provide this
type of review of the field, the authors have assembled,
described, discussed, and interrelated representative ex-
amples of the literature available on far-infrared spec-
troscopy. An invaluable reference, the book covers a
wide variety of phenomena in physical chemistry and
physics, and includes a chapter on instrumentation, a
wavelength calibration table, and an exhaustive
bibliography. 1970 752 pages $29.50

SYMMETRY PRINCIPLES AND
ATOMIC SPECTROSCOPY
By BRIAN G. WYBOURNE, University of Canterbury,
Christchurch, New Zealand
Illustrating the application of the theory of compact
groups to problems in atomic spectroscopy, this is the
first book written for physicists approaching the subject
via the theory of Schur Functions and the powerful
calculus of plethysm. Numerous examples of the calcu-
lation of the dimensions of group representations,
branching rules, manipulation of Young tableaux and the
operation of plethysm prepare the reader for independ-
ent applications of the theory of compact groups in any
relevant field of physics or chemistry. The book will
prove valuable not only to atomic spectroscopists, but
also to those working in the various branches of nuclear
spectroscopy. 1970 313 pages $17.50

FOURIER METHODS IN
CRYSTALLOGRAPHY
By G. N. RAMACHANDRAN,
Indian Institute of Science
and R. SRINIVASAN, Uni-
versity of Madras, India
A volume in the Wiley Mono-
graphs in Crystallography,
edited by M. J. Buerger
This monograph is con-
cerned with theoretical
methods available for trans-
forming the data of x-ray
diffraction by a periodic
crystal into the electron density distribution in the crys-
tal. It deals particularly with procedures for deriving the
structure via Fourier methods applied directly to x-ray
intensities. The problem of making use of partial infor-
mation regarding atomic positions is discussed in detail.

1970 256 pages $15.95

OPTICAL DATA PROCESSING
By ARNOLD ROY SHULMAN, Goddard Space Flight
Center
A volume in the Wiley Series in Pure and Applied Op-
tics, edited by S. S. Ballard
Profusely illustrated, this book provides the background
for understanding coherent optical data processing tech-
niques, giving practical examples and results of these
techniques applied to specific types of data. The vol-
ume presents a thorough introduction to this new field
without challenging the reader with advanced mathe-
matical formulations early in the text.

1970 710 pages $27.50

OPTICAL CRYSTALLOGRAPHY
Fourth Edition
By ERNEST E. WAHLSTROM, University of Colorado
"The fourth edition of this classic guide to the art and
science of optical crystallography is a welcome addition
to its predecessors. Heavily revised with many new and
redrawn illustrations, increased mathematical develop-
ment, definitive references at the end of chapters and a
37% increase in pages, Wahlstrom's fourth edition...
[will] assume the position of the prime reference work
on the subject."—Journal of Geological Education

1969 489 pages $14.95

SOLID STATE THEORY
Methods and Applications
Edited by P. T. LANDSBERG, University College, Cardiff
"Professor Landsberg has edited in this volume a useful
and interesting text for an intermediate to advanced
course for those concerned with the quantum mechani-
cal theory of electrons and phonons in solids... .The text
does indeed meet the editor's desire for clarity of expo-
sition. For this, and for the interesting variety of
applications, the book is warmly recommended."—IEEE
Spectrum 1970 529 pages $24.95
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ATOMIC ABSORPTION SPECTROSCOPY
Applications in Agriculture, Biology, and Medicine

By GARY D. CHRISTIAN, University of Kentucky; and
FREDRIC J. FELDMAN, Beckman Instruments, Inc.

This book presents up-to-date knowledge on the tech-
niques and instrumentation available for spectroscopic
analysis and provides a guide to the capabilities and lim-
itations of atomic absorption for dozens of elements in
specific biological and agricultural applications. The au-
thors have provided a review of the current literature in
the field and explained, with unusual thoroughness, the
underlying principles of atomic absorption spectroscopy.

1970 490 pages $16.50

PRINCIPLES OF HOLOGRAPHY
By HOWARD M. SMITH, Eastman Kodak Company

"This is the first book to treat all the fundamental aspects
of optical holography under one cover. It is amazingly
up-to-date—The book is excellent for study by oneself
and should be very useful to those entering the field of
holography."—American Scientist

"This lucid monograph should enable any photographic
or optical engineer to understand holography and, there-
fore, deal intelligently with holographic problems—
whether in laboratory work or in management level
decisions."—Industrial Photography

1969 239 pages $9.95

THEORY OF WEAK INTERACTIONS
IN PARTICLE PHYSICS
By ROBERT E. MARSHAK, University of Rochester;
RIAZUDDIN, University of Islamabad, Rawalpindi; and
CIARAN P. RYAN, University College, Dublin

Volume 24 in the Interscience Monographs and Texts in
Physics and Astronomy, edited by R. E. Marshak

"The major portion of this book provides a detailed the-
oretical treatment of every elementary weak process that
has been experimentally studied, as well as of a number
of interesting processes for which there are as yet few
data... It is likely to remain the standard reference book
on weak interaction theory for some time to come."—
Science 1969 761 pages $29.95

ADVANCES IN PARTICLE PHYSICS
Volumes 1 and 2

Edited by R. L. COOL, Brookhaven National Laboratories;
and R. E. MARSHAK

"Five papers comprise the book; all by recognized ex-
perts. ...Overall, the volume is of value to graduate
students and specialists in particle physics. .."—from a
review of Volume 1 in Choice

"The book comprises five parts, contributed by separate
authors. The articles discuss the following topics of con-
temporary interest, boson resonances, baryon reso-
nances, current algebra, nonleptonic weak decays and
the Goldstone theorem. The treatment is illuminating
without oversimplification."—from a review of Volume 2
in Science Abstracts Vol. 1: 1968 497 pages $19.95

Vol.2: 1968 734 pages $27.50

THE APPLICATIONS OF HOLOGRAPHY
8/ HENRY JOHN CAULFIELD, Sperry Rand Research
Center; and SUN LU, Texas Instruments Inc.

A volume in the Wiley Series in Pure and Applied Optics,
edited by S. S. Ballard
This book defines what holography is, what it can and
cannot do, and discusses application areas. Written for
non-holographers who wish to use it in their own field of
interest and who require a thorough understanding of its
uses, this is a readable guide to the scientific art of 3-
dimensional pictures. 1 9 7 0 160 pages $9.95

PHYSICS OF SEMICONDUCTOR DEVICES
By S. M. SZE, Bell Telephone Laboratories, Inc.

"This book on electronic devices should prove very
appealing to solid-state physicists. In every case the
theory that underlies the mechanism under discussion
is elaborated with sufficient detail and references so that
an interested reader may work out the complete picture
for himself It would appear that... [Dr. Sze] has writ-
ten a 'classic'.. ."—Physics Today

1969 812 pages $19.95

THE PHOTOGRAPHIC ACTION OF
IONIZING RADIATIONS
By R. H. HERZ, Consultant, Kodak Research Labora-
tories, England

A volume in the Wiley Series on Photographic Science
and Technology and the Graphic Arts, edited by Walter
Clark

"This book is addressed to the medical and industrial
radiologist, physicist, biologist, and technician, but all
those who make use of ionizing radiation requiring a
deeper insight into photographic fundamentals will find
the book useful. The style and presentation make the
book excellent for the beginner; however, the more ex-
perienced reader will also find the book of value since
the author has discussed many subjects at a more ad-
vanced level....Should be a valuable addition to many
medical, industrial, and other scientific laboratories."—
Applied Optics 1969 629 pages $22.50

MODERN QUANTUM MECHANICS WITH
APPLICATIONS TO ELEMENTARY
PARTICLE PHYSICS
An Introduction to Contemporary Physical Thinking
By JOHN A. EISELE, Naval Research Laboratory, Wash-
ington, 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.
Advanced Quantum Mechanics has invaded every cor-
ner of physics, from solid state to nuclear and elemen-
tary particles, and has become important in some fields
of engineering. The subject of this book constitutes a
large fraction of the active research of present-day
physics. 1969 541 pages $19.95

Mitel
WILEY-INTERSCIENCE
a division of JOHN WiLEY & SONS, Inc., 605 Third Avenue, New York, N.Y. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario
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Will professors and students
welcome low priced textbooks?

We think so

at the Barnes & Noble

International Textbook Series
provides students with textbooks of outstanding scholar-

ship, clear and thorough presentation, and durable quality at
REALISTIC PRICES!

U S announces the first low priced PHYSICS textbooks in the
unique ITS format...colorful Tanolin covers and flexible bindings.

COMING IN JANUARY 1971

P H Y S I C S - by DR. ARNOLD REIMANN, University of Queensland, Australia

• VOLUME I - Mechanics and Heat - Approx. 500 pp. ONLY $5.95

• VOLUME II — Electricity, Magnetism, and Optics —Approx. 500 pp. ONLY $5.95

• VOLUME I & II Combined in one volume — Approx. 975 pp. ONLY $10.75
(Solutions Manual also available)

Comprehensive, introductory textbooks for science majors and engineering students. The imagina-
tively conceived conversation-discourse writing style employed by Dr. Reimann makes these vol-
umes at once both elementary and sophisticated — elementary in that they deal with the basic
elements of physics and sophisticated in that they offer the student an appreciation and a com-
mand of much of the methods and essence of physics.

COMING IN FEBRUARY 1971

• VOLUME III - Modern Physics. Approx. 500 pp. ONLY $5.95
As the third book in a series, the material in this volume is ideally suited as a continuation of its
preceding series companions. Since modern physics is frequently taught as an independent course,
Professor Reimann has designed Volume III to stand on its own, relating easily to available texts
of introductory college physics.

COMPARE THE QUALITY AND SUITABILITY OF THE REIMANN VOLUMES WITH THE PRES-
ENT TEXTBOOKS YOU ARE USING - THEN COMPARE THE PRICE! - For a free examination
copy of the various volumes in PHYSICS, by Reimann (available early in 1971), write on your
college letterhead to: D a v j d R i c h e r s 0 | l j Marketing Mgr.

Barnes & Noble
International Textbook Series

105 Fifth Avenue, New York, New York 10003ITs
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Mathematical Methods
!n Kinetic Theory
By Carlo Cercignani
227 pp. Plenum, New York, 1969.
$15.00

The kinetic theory referred to in the
title of this book is restricted to the so-
lution of the Boltzmann equation for
inert, monatomic gases under all de-
grees of rarefaction. This problem has
been of interest to aerodynamicists only
recently, but is a classical one in phys-
ics. Many applied mathematicians and
theoretical physicists have contributed
greatly to the progress made and Carlo
Cercignani is one of them.

Another well known worker in the
feld, Harold Grad, has said, "In trying
to project from the past, we can distin-
guish three qualitatively different eras:
transport coefficients, ad hoc polyno-
mial and moment methods, and the blos-
soming of more precise mathematical
investigations." It is with the last that
Cercignani is concerned. As the author
says, he is primarily interested in metri-
cs not results. Since Kogan's book,
Rarefied Gas Dynamics, has recently
tan translated into English and is
mostly concerned with results and their
application as well as other topics (such
as polyatomic gases and mixtures ) Cer-

cignani rightly feels that his book and
Kogan's are complementary.

A short concluding chapter on results
has some very good correlation between
theory and experiment, but his book is
mostly devoted to the boundary value
problems in the Boltzmann equation.
He starts with the basic principles of ki-
netic theory, derives the Boltzmann
equation carefully and rigorously, and
discusses its basic properties. The lin-
earized collision operator is introduced
and studied in detail, and model equa-
tions and solutions are given. There is
a brief discussion of the Hilbert and
Chapman-Enskog theories together
with a more extended treatment of the
linearized Boltzmann equation. Most
of the author's own work is embodied in
the treatment of these topics. The
book is an excellent summary of recent
research in the mathematical theory,
and should be of great value to those
physicists interested in the mathemati-
cal problem.

ROBERT E. STREET
University of Washington

Elements of Advanced
Quantum Theory
By J. M. Ziman
269 pp. Cambridge U. P., New York,
1969. $9.50

Although there are few physics gradu-
ate schools where a second year of
quantum mechanics is not taught, there
is remarkably little consensus about the
content of such a course, and very often
the personal preferences of the lecturer
dominate. In this useful little book,
John Ziman states his case in his usual
eloquent way. The book's main em-
phasis is on the methods of nonrelativis-
tic many-body theory, with examples
culled principally from the physics of
solids. The final two chapters discuss
relativistic quantum mechanics and the
theory of symmetry operations.

A great deal of physics is crammed
into these pages at the expense of most
of the intermediate steps in the algebra
and a few uncrossed "t's" and undotted
"i's". One tends to be referred to "the
proper books" when the going gets
rough, although there is no bibliogra-
phy to say which books are proper.
The more experienced reader will rec-
ognize some of the material and will
compliment Ziman on brewing a happy
mixture of the difficult parts of his own
previous books with the easy parts of
some other people's writings. Perhaps
the quotation at the start of the book
should have been the Bellman's—"I
have said it thrice: What I tell you
three times is true."

PHILIP L. TAYLOR
Ca.su Western Reserve University

Astrophysics and
Stellar Astronomy
By Thomas L. Swihart
229 pp. Wiley, New York, 1969. $9.95

The subject of astrophysics, as the name
implies, is based on the methods of
physics. Among the branches of phys-
ics that are especially useful are those
concerned with radiation, and the intro-
ductory chapter of this book outlines
the basic ideas of radiation. It touches
also on nuclear reactions, to the extent
that these supply the energy that keeps
the stars radiating. In subsequent
chapters the author describes the mea-
surement of distance, brightness and
motion of ordinary stars and additional
information from observation of binary
and variable stars.

Up to this point the presentation is
intended to funiish the background ma-
terial for understanding the two major
chapters. The first of these is titled
"Astrophysics" and deals with several
topics. Two sections investigate the
physical makeup of stars by comparing
them with model stars and adjusting the
model parameters so that the calculated
brightness, spectra and other properties
match those that are observed. As a
star uses up its nuclear fuel, it gradually
changes its appearance. The section on
stellar evolution discusses this "aging"
and how it fits into the observed group-
ing of stars in the Hertzsprung-Russell
diagram. Another section deals with
various types of interstellar matter and
their effect on traversing starlight. The
final chapter describes what is known
about the structure of our own galaxy as
well as others and presents some cur-
rent ideas on the nature of the universe
as a whole.

The book is intended for science ma-
jors and is the result of Swihart's teach-
ing the second semester of a general-as-
tronomy course at the University of Ari-
zona. His own research is in radia-
tive transfer in stellar atmospheres.

ROLF LANDSHOFF
Lockheed Palo Alto

Research Laboratory

Dispersion Relation Dynamics
By Hugh Burkhardt
289 pp. Interscience, New York, 1969.
$18.50

Hugh Burkhardt's intention is to pro-
vide "a lowbrow exposition of S-matrix
theory." He thus attempts to solve an
exceedingly difficult pedagogic prob-
lem, that is, to present in a coherent
manner a large body of phenomenologi-
cal material in the absence of applicable
physical theory. The problem is analo-
gous to writing an introduction to mod-
ern physics without having wave me-
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