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Infra-Red Physics
By J. T. HOUGHTON, Jesus College, Oxford,
and S. D. SMITH, University of Reading.
Designed for advanced undergraduates in
physics or chemical physics and for young
research workers, this is a complete study of
the basic principles and techniques of infra-
red physics. In a theoretical introduction,
quantum mechanics is applied to the inter-
action of radiation with molecular and crys-
tal systems. Subsequent chapters contain
accounts of molecular and solid state spec-
troscopy to illustrate basic processes; these
include an unusually complete treatment of
the optical properties of semi-conductors.
In a final section the wide range of applica-
tion of infra-red techniques is indicated,
with particular reference to the study of
planetary atmospheres. 135 figures. $9.60

Atomism in England
From Hariot to Neivton

By ROBERT HUGH KARGON, Johns Hopkins
University. Of all the elements which
emerged from the Scientific Revolution, the
rise of atomism as a useful scientific ex-
planation is one of the most interesting.
This book traces the history of the intro-
duction and spread of the atomic doctrine,
and it presents as a case study those prob-
lems caused by the establishment of the
new learning and its methodology. Professor
Kargon discusses the theories and methods
of such leading natural philosophers as
Hariot, Bacon, Hobbes, Boyle, and Newton.

$6.75

Theory of Crystal
Dislocations
By F. R. N. NABARRO, University of Wit-
watersrand, Johannesburg. A comprehensive
survey of our present knowledge in the sub-
ject, this study focuses on the geometrical
and elastic properties of dislocations in a
continuum and in a crystal, and on the
interactions of dislocations with point de-
fects. The effects of dislocations on the
electrical, magnetic, thermal, and optical
properties of crystals are also treated, and
the extensive literature on the other physical
effects of dislocations is selectively surveyed.
231 figures. (Internationa/ Series of Mono-
graphs on Physics.) $30.25

The Properties
of Liquid
and Solid Helium
By J. WILKS, Pembroke College, Oxford.
This volume presents an extensive and
critical survey of the physical properties of
condensed 3He and 4He. The behavior of
the liquid and solid phases is discussed
against the theoretical background, which
is now sufficiently developed to unify many
diverse experimental techniques employed
in the study of helium at low temperatures.
365 figures, 3 halftone plates. (International
Series of Monographs on Physics.) $20.20

Oxford University Press
New York
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function in the theory of the ordinary
hypergeometric series, and it may be
interesting to note that, as an Appen-
dix, some numerical tables are provid-
ed of this rarely investigated product.

Chapters 4 and 5 discuss the hyper-
geometric integrals and their "basic"
generalizations. The stress here is of
course on the Barnes-type contour in-
tegrals that play such a foremost
role in the entire theory, and their
extensions in terms of basic functions.
Chapters 6 and 7 then cover bilateral
and basic bilateral series, and chapter
7 also includes material on the proba-
bly best known example of a basic
bilateral series, namely the theta func-
tion. Finally, chapters 8 and 9 are
devoted to Appell and basic Appell se-
ries, including some discussion of the
Lauricella functions.

The presentation in the work re-
minds the reader strongly of that in
Bailey's book; it is precise and to the
point but somewhat terse. The mate-
rial in the book of course goes far
beyond that in Bailey's book, and
throughout, the author has also includ-
ed many of the results of her own ex-
tensive research on the topic. But, as
in Bailey's book, asymptotic expan-
sions were not covered, probably for
the same reason as advanced by Bai-
ley, namely that they belong to
complex-function theory. The nota-
tion, which in this field tends to be-
come cumbersome at times, has been
rather well chosen, although any book
on this subject inevitably suffers under
the wealth of lengthy and yet highly
condensed formulas that demand care-
ful and attentive reading, a mode of
activity felt to be "uninspiring" by
some.

As stated in the preface: "The
theory of generalized hypergeometric
functions is fundamental in the field of
mathematical physics, since all the
general functions studied here contain
as special cases all the commonly used
functions of analysis. . . . The general-
ized Gauss function is also used
increasingly in mathematical statistics,
and the basic analogues of the Gauss
functions have many interesting appli-
cations in the field of number theory."
The author has certainly provided an
up-to-date work that should prove to
be a standard reference book on this
topic and that should be of great in-

terest and value to anybody who in his
work has occasion to use these func-
tions or who wishes to familiarize him-
self with this interesting field.

* * *
Werner C. Rheinboldt is research profes-
sor in the Institute for Applied Mathe-
matics and Fluid Dynamics, and Com-
puter Science Center, at the University of
Maryland.

Only almost up to date

LEHRBUCH DER EXPERIMENTAL-
PHYSIK. (BERGMANN-SCHAEFER).
Volume 3, Optik. By F. Matossi.
590 pp. Walter De Gruyter, Berlin,
1966.

by L. Marton

During the last decade the textbooks I
of Bergmann and Schaefer have
gained sufficient prominence among
German college texts in experimental
physics to justify reissuing them in
more and more revised editions. Ma-
tossi took over the task of revising the \
new edition of the volume on Optics I
and, as it may have been expected |
from him, he did an extremely
thorough job of bringing the volume
up to date. The result is an extremely
impressive volume of close to 600
pages that differs from the earlier edi-
tions in two important respects. One
is the omission of all spectroscopy,
which has been transferred to a vol-
ume on Atomic Physics, and the addi-
tion of an extensive part on what the
author calls "Quantum Optics." Like-
wise a short chapter has been added
on the "Theory of Relativity."

The main chapter headings are:
"Geometrical Optics," "Photometry,"
"Dispersion and Absorption of Light,"
"Interference and Diffraction," "Po-
larization and Birefringence." These
chapters constitute the first part en-
titled "Wave Optics." "Quantum Op-
tics" consists of one chapter on the
laws of "Thermal Radiation," on the
"Corpuscular Nature of Light" and
on the "Wave Nature of Matter."

It is unnecessary to say that all this
material has been prepared with ut-
most thoroughness. While I am very
impressed with the amount of material
brought together, I am somewhat em-
barrassed to confess to some frustra-
tion. I am conversant with certain
older German books on optics, partial-



TEXTBOOKS FOR PHYSICISTS

MATHEMATICAL METHODS FOR PHYSICISTS
by George B. Arfken, Miami University, Ohio

Provides the student with the mathematics he needs for ad-
vanced undergraduate and beginning graduate study in the
physical sciences. The primary emphasis is on the development
of mathematics as the language ot science, and as an essential
tool in describing and predicting phenomena in our physical
world.

"This is one of the best treatise on mathematical methods that I
have seen in years. It is an excellent book for use in modern
engineering in addition to physics. The author has done a superb
job." —E.D.D., Vanderbilt University

REPRESENTATIVE ADOPTIONS: Dartmouth College, University of
Maryland, University of Texas, University of Virginia, Temple University.

1966, 656 pp., $12.75

EXPERIMENTS IN MODERN PHYSICS
by Adrian C. Melissinos, University of Rochester

"First book available which is useful as a text in a modern ad-
vanced lab course. Detailed enough to be relatively self-con-
tained without being overly prescriptive."

—S.S., University of Virginia

Describes the theory, procedures, and instrumentation of the
experiments that provided the basis for modern physics at the
junior-senior level. Only those experiments performed in the
teaching laboratory with results obtained by the students have
been included. These results are given in complete detail, en-
abling both instructor and student to see what can be expected
under laboratory teaching conditions.

REPRESENTATIVE ADOPTIONS: Iowa State University, Massachusetts
Institute of Technology, University of Chicago, United States Military
Academy.

2966, 559 pp., $11.75

CLASSICAL DYNAMICS
OF PARTICLES AND SYSTEMS
by J. B. Marion, University of Maryland
"An excellent up-to-date treatment of classical dynamics for the
advanced undergraduate. Strongly recommended!"

—R.N.Y., Villanova University

Provides a broad mathematical foundation in classical dynamics
with emphasis on those topics which form the basis of quantum
mechanics. Some applications of relativity theorv to specific
problems are given. A chapter is devoted to an examination of
nonlinear oscillations. Control force motion is also treated in
great detail.
REPRESENTATIVE ADOPTIONS: Stanford University, Rice University,
Purdue University, Harvard University, Indiana University, Carleton Col-
lege.

1965, 576pp.t $11.50

INTRODUCTION TO ELECTRONICS
by Theodore Korneff, Temple University

"I like the presentation of material with the emphasis on graphs
and diagrams, with correlated theory."—W.J.P., Rollins College

"Well balanced coverage of both transistors and vacuum tubes."
-E.T.P., Georgia Tech

REPRESENTATIVE ADOPTIONS: Loyola University, Rensselaer Poly-
technic Institute, Boston University, University of Detroit, University of
Utah.

1966, 545 pp., $11.75

CLASSICAL ELECTROMAGNETIC RADIATION
by J. B. Marion, University of Maryland

"Very good for undergraduate and beginning graduate course in
electromagnetism." —J.C.R., Colorado State University

"It is well suited for bridging the gap between classical and
modern physics." —W.L.A., Auburn University

Presents Maxwell's equations as the basis for an extensive discus-
sion of the properties of electromagnetic waves in space and
material media. Treats physical optics as a branch of electro-
dynamics and discusses interference phenomena and diffraction
effects at greater length than usually found in textbooks on
electricity and magnetism.

REPRESENTATIVE ADOPTIONS: Johns Hopkins University, Cornell
University, University of Pittsburgh, Notre Dame University, Trinity Col-
lege.

1965, 475 pp., $10.75

PHYSICS OF HIGH TEMPERATURE PLASMAS
An Introduction
by George Schmidt, Stevens Institute of Technology

"It is a clear and well-balanced presentation, designed appar-
ently for a one year introductory course at the graduate level."

—D.C.M., University of Iowa
REPRESENTATIVE ADOPTIONS: Princeton University, State University
of Iowa, University of California, Yale University, Southern Illinois Uni-
versity.

1966, 340 pp., $12.95

PRINCIPLES OF RELATIVITY PHYSICS
by James L. Anderson, Stevens Institute of Technology

Designed for a one semester or full year course at the beginning
graduate level. The author presents a contemporary account of
relativity theory as it relates to current research in physics,
shows new results of relativity theory, and indicates the results
of the basic principles that underlie all physical theories of the
space-time concept.

2967, 484 pp., $14.75

AN INTRODUCTION TO ASTRODYNAMICS,
2ND EDITION
by Robert M. L. Baker, Jr.,
Computer Sciences Corp. and University of California
at Los Angeles

and Maud W. Makemson,
University of California at Los Angeles
Designed for a one semester senior level course, this new edition
has retained the spirit of the first. Each procedure is clearly de-
fined for practical application of the theory. Numerical examples
are provided to illustrate the application of each of the modern
techniques to actual problems.
1967, 439 pp., $11.75

PRINCIPLES OF VECTOR ANALYSIS
by J. B. Marion
1965, 139 pp., paperbound $2.45, clothbound $5.50

ACADEMIC PRESS(/iR NEW YORK AND LONDON
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FOR
INTRODUCTORY
COURSES IN
THE PHYSICAL
SCIENCES
THE PHYSICAL SCIENCES
From Atoms to Stars, Second Edition
THEODORE A. ASHFORD, University of
South Florida
A survey of science for introductory physical science
courses taught primarily to nonscience majors, this
book is distinguished by its attractive presentation of
the historical development of the central ideas in the
physical sciences and the manner in which it relates
these ideas to the contemporary atomic world. No
mathematics is presupposed.

March 1967 752 pp. $9.95 (tent.)

AN INTRODUCTION TO ASTRONOMY
CHARLES HUFFER,
San Diego State College
FREDERICK E. TRINKLEIN, Trippensee
Planetarium Co., Saginaw, Michigan
MARK BUNGE, San Jose City College
Written for the novice, this book provides a descrip-
tive survey of modern astronomy. The text sketches
how astronomy has developed from the time of Hip-
parchus and Ptolemy, through the era of Copernicus,
Galileo, and Kepler, to the modern times of the great
observatories and telescopes. It also discusses
America's recent probes to the moon and Mars. An
instructor's manual will be available.
February 1967 416 pp. $8.95 (tent.)

COLLEGE PHYSICS
A Programmed Aidf 4 Volumes
HENRY SEMAT, The City College of the
City University of New York
RALPH H. BLUMENTHAL, Grumman Air-
craft Engineering Corp., Bethpage, New York
A programmed aid for introductory physics, this set
of paperbound books may be used for self-study and
review by students using most introductory physics
texts.
Volume I: Mechanics
March 1967 192 pp. $3.95 paper (tent.)
Volume II: Heat, Wave Motion, and Sound
April 1967 128 pp. $3.95 paper (tent.)
Volume HI: Electricity and Magnetism
May 1967 176 pp. $3.95 paper (tent.)
Volume IV: Optics, Atomics, and Nucleonics
June 1967 192 pp. $3.95 paper (tent.)

Holt, Rinenart
and Winston, inc.

383 Madison Avenue,
New York, New York 10017

i
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NEW/YORK INC.

Recently published...
THE ELEMENTS
OF CONTINUUM MECHANICS

By C. TRUESDELL, Professor of Rational Mechanics,
The Johns Hopkins University, Baltimore, Maryland

This text is designed as an easy introduction to the
modern mechanics of finitely deformable media as
developed in "The Non-linear Field Theories of
Mechanics" by Truesdell and Noll. The contents are
presented in lecture form, the lectures are supple-
mented by exercises for the student.

279 pp. Paper $5.40

A Classic in the Field...
THEORY OF HEAT

By RICHARD BECKER

Translated by Gunther Leibfried

The first English edition of the late Richard Becker's
"Theorie der Warme" is a translation of the first
German edition with minor revisions. Dr. Leibfried,
who translated and edited this English edition, felt
that Becker's representation was so highly personal
and original that substantial changes were not made
from the German edition.

"The book is meant mainly as a text but it is a worth-
while addition to the library of any physicist..."
Physics Today, December 1966

Ca. 130 figs. about 384 pp. Cloth $14.50

All books and periodicals published by the European
Springer-Verlag companies are now supplied from
our stock of over 1200 titles within 48 hours after
receipt of order.

Detailed leaflet on specific titles and our complete
catalog on request.

SPRINGER-VERLAG
NEW YORK INC.
1~75 Fifth Avenue
New York, N. Y. 1OO1O
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larly those that have formed parts of
larger treatises on experimental phys-
ics. Among those older German
books are the one by Muller-Pouillet,
the one by Chwolson, and last but not
least, the one by Grimsehl. This feel-
ing of frustration arises from the fact
that this brand new book by Matossi is
not very different from all the great
classics that I just enumerated.
Admittedly, there are additions that
make it appear as an up-to-date book,
but these additions are rather perfunc-
tory, and do not make the book into a
really modern textbook on experimen-
tal physics.

One of the difficulties is that maybe
I am looking at this book with differ-
ent eyes than those required for judg-
ing a book designed for German teach-
ing. There isn't such a clear-cut dis-
tinction between undergraduate and
graduate work as is common here, and
therefore, it is hard to say whether the
book is for undergraduate or graduate
teaching. If we judge it entirely by
American standards, then I would say
that there is too much in it for under-
graduate work and too little for gradu-
ate work, although it may be very use-
ful for the undergraduate teacher for
supplementing an elementary text
with beautiful problems in geometrical
optics.

At this point I would like to use two
examples. Both are taken from the
chapter entitled "Wave Character of
Matter." I feel it quite debatable
whether a chapter like this is needed
in a book devoted to optics, and in
particular when the treatment is rather
perfunctory. For instance, in this vol-
ume, five pages are devoted to elec-
tron diffraction and eight pages to
electron optics. It is obvious that
such a treatment cannot cover the
ground and it gives perhaps a some-
what distorted view of the importance
of these two subjects. It would have
been perhaps better to have omitted
them completely.

There exist other areas that I would
have liked to have seen included.
The role of information theory in
optics is getting more and more impor-
tant. While the argument may be
valid that the treatment of information
theory in a book on experimental
physics is perhaps going too far, there
exist some related aspects that are
close enough to information theory to

justify partial inclusion. For instance,
the beautiful method of wave-front
reconstruction invented by Gabor has
been derived from his studies on infor-
mation theory to some extent. I think
that this would have been quite prop-
er in a book on experimental physics,
particularly since holography is nowa-
days a very active branch of optics.
Likewise, the beautiful experiment of
Brown and Twiss on coherence is
quite fundamental, and is sufficiently
experimental to take a place in a book
of this character. Also the diffraction
treatment of geometrical optics that
has been so beautifully worked out by
the French school is missing. If there
is a revision of this book, I recommend
that at least these three items be
included.

The book is beautifully produced
and it is a pleasure to handle it.

* * *
L. Mart on is chief of international rela-
tions for the National Bureau of Stand-
ards.

Matter by structure
SEVEN STATES OF MATTER. By
M. Gottlieb, M. Garbuny and W.
Emmerich. 247 pp. Walker, New
York, 1966. $5.95

by J. E. Romain

I do not remember having read a more
fascinating book for months. The au-
thors, three scientists of the Westing-
house Research Laboratory, have suc-
ceeded in writing together an homoge-
neous book, in which the various as-
pects of matter (from molecular struc-
tures to degenerate matter, through
crystals, liquid structures, monoatomic
films and plasmas) are authoritatively
reviewed by men on the leading edge
of research in the relevant fields.

The "seven states" of matter are not
really seven. Although seven are in-
deed named: solids, liquids, two-di-
mensional films, gases, plasmas, de-
generate Bose-Einstein systems and
degenerate Fermi-Dirac systems, the
main theme of the book is the very
impossibility of specifying clear-cut
boundaries between them, and such
limiting cases as glass, liquid crystals,
and quick-clay are emphasized. The
link between the different states,

HYSICISTS
The Applied Physics Labora-
tory of The Johns Hopkins
University has immediate
openings for physicists seek-
ing responsible positions in
which they can make full use
of their analytical abilities
while making essential contri-
butions to the National De-
fense effort. Successful can-
didates will be assigned to a
group engaged in the defini-
tion and solution of advanced
problems. Specific problem
areas include radar propaga-
tion and scattering, iono-
spheric physics, and nuclear
weapons effects. This work,
embracing both theoretical
analysis and the correlation of
theory with experiment, may
lead to expansion of current
areas of study or to entirely
new areas. While much of the
work is classified, some prob-
lems in basic physics will lead
to publishable papers.

The Applied Physics Labora-
tory's location in suburban
Washington, D. C, gives you
a choice of city, suburban, or
country living. The area offers
many advantages including
excellent residential areas,
complete service and recrea-
tional facilities, and good
schools. There are seven uni-
versities at which staff mem-
bers can continue or augment
their education.

If you have a Ph.D. in physics
and experience related to the
above programs, send your
resume to:

Mr. W. S. Kirby
Proffessional Staff
Appointments

Applied Physics Laboratory
The Johns Hopkins University
8611 Georgia Avenue
Silver Spring, Maryland

An equal opportunity employer
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