
great convenience. However, the ab-
sence of this is compensated for by
three fairly complete indexes for au-
thor, subject and materials. Omis-
sions could be found; thus apparently,
"fracture toughness" does not come
within their terminology, although
fracture is discussed in great length
and detail. On page 21 I was puzzled
to find only brass listed in the table of
". . . Some Common Inorganic Com-
pounds and Alloys . . ." under a col-
umn merely headed "Compound"! In
oontrast, there are occasionally useful
nontechnical footnotes, such as on
page 148 with respect to the way li-
brarians list some books under, "Inter-
national," "Conference," "Congress,"
"Symposium," the city, etc. rather than
under the name of the editor. On
page 443 there is a footnote comment
on the use of "-er" and "-or;" appar-
ently the former is common on newer
and less legal words; thus "indenter" is
used in preference to "indentor."
These are all minor comments on a
book that is a worthwhile addition to
the technical literature and that makes
a useful contribution to the dissemina-
tion of current information and under-
standing on the explosively growing
field dealing with the mechanical be-
havior of materials.

H. M. Otte is manager of the materials
research laboratory at Martin Company,
Orlando, Florida.

Physics at Kiel
300 JAHRE PHYSIK UND ASTRON-
OMIE AN DER KIELER UNIVERS-
ITAT. By Charlotte Schmidt-Sch'on-
beck. 261 pp. Verlag Ferdinand
Hirt, Kiel, 1965. Paper, DM 15

by R. B. Lindsay

In 1965 the University of Kiel cele-
brated the 300th anniversary of its
founding. In honor of this event the
book under review was prepared to
tell the story of the development of
teaching and research in physics and
astronomy at this distinguished Ger-
man institution of higher learning. In
her preface the author says the work
was stimulated by the well known as-
trophysicist A. Unsold, who provided
valuable advice in the course of writ-
ing.

The University of Kiel has an inter-

esting history. Founded in 1665 by
the Archduke Frederick III of Gottorf
in Schleswig-Holstein, it passed in
1772 through the vicissitudes of Euro-
pean wars and politics to the domina-
tion of Denmark and remained a Dan-
ish institution until the war between
Prussia and Denmark in 1863. The
modern German university dates from
this time.

In addition to providing a brief re-
view of the general history of the uni-
versity the author summarizes the ca-
reers of the various holders of the
chairs in physics and astronomy over
the years and tries to place the scien-
tific contribution of each in the per-
spective of the development of these
sciences throughout Europe as a
whole. The results are a bit too sket-
chy to be successful as genuine history
of science. To the physicist the most
interesting thing brought out by the
book is the rather large number of well
known German physicists who started
their careers in Kiel. These include
Heinrich Hertz, Max Planck, Philip
Lenard, Conrad Dieterici, Erwin
Madelung, Walter Kossel, Hans
Geiger and Otto Klemperer. Only a
few of these, to be sure, stayed for
more than three or four years in Kiel.
Most used the place as a means of
transferring rather soon to other insti-
tutions where physics seemed to com-
mand more attention.

The book is clearly written and con-
tains some interesting sidelights on the
personalities of the physicists whose
work is described.

For practical use, too
ELECTROSTATIQUE, VOL. 2: PROB-
LEMES GENERAUX CONDUCTEURS.
By E. Durand. 443 pp. Masson et
Cie, Paris, 1966. 72 F.

by L. Marton

I have not had a chance to see the first
part of Durand's work on electrostat-
ics; if it is as good as the second part,
many teachers of the subject will, or
should, be interested in a closer look at
this treatise.

In his preface to the second volume
the author sketches briefly the con-
tents of the first one. According to
him, in volume 1 he started from
Coulomb's law for two point charges

and defined the potential. This was
followed by deriving the force for a
given field.

The second volume starts with the
general properties of the potential and
the transformations needed for arriv-
ing at the solution of the equations.
Particular attention is paid to singular-
ities and their treatment by numerical
methods with the help of computers.
The next chapter deals with different
problems, such as the problems of Dir-
ichlet, of Neumann, etc. and the meth-
ods used for their solution, such as
separation of variables, Green's func-
tions, conformal mapping, etc.

Chapter 3 is devoted to a treatment
of conductors, the distribution of
charges on them when in electrostatic
equilibrium, the calculation of elec-
trostatic forces, and so on. Chapter 4
is more mathematical, dealing with
complex variables and conformal map-
ping, Schwarz-Christoffel transforma-
tions and similar subjects. This kind
of treatment is continued in chapter 5
with a thorough presentation of separ-
ation of variables, development in se-
ries of different functions and the
treatment of systems in a wide variety
of systems of coordinates.

Each chapter ends with a number
of practical problems with answers.
In addition, the text contains a re-
markable number of numerical ex-
amples illustrating the application of
the mathematical principles developed
in the different chapters. Thus the
book can be recommended not only to
the student, but to the practical user
or designer of electrostatic systems,
such as, for instance, elements of elec-
tron-optical systems. The general ap-
proach shows that the author himself
is not only a teacher of applied mathe-
matics, but a highly successful user of
the methods exposed.

Components of thin films
THIN-FILM MICROELECTRONICS.
L. Holland, ed. 284 pp. Wiley, New
York, 1966. $9.00

by H. J. Hagger

The electronic engineer accustomed to
design circuits with discrete compo-
nents must for special applications
switch now to the use of recently de-
veloped devices that are in both the

PHYSICS TODAY • MAY 1967 • 85



For Your
Courses

in

Solid State
Physics

and

Electronics

PROPERTIES OF ELECTRICAL
ENGINEERING MATERIALS

G. C. Jain, Rice University

Just published for the student of electrical engineering, this text is a
practical introduction to the basic physical principles underlying the
behavior of the materials he will use. Solid state physics and such
topics as thermal, electric, and magnetic properties of matter are
emphasized. Quantum mechanics and statistical physics are dis-
cussed in an easily understood manner; fundamental ideas are intro-
duced by simple examples; and the proofs of basic formulas are pre-
sented clearly without loss of rigor. Tested problems with proven
answers are provided in each chapter. 381 pages; $12.95

FUNDAMENTALS OF ELECTRONICS,
Volume II

George E. Owen, The Johns Hopkins University
P. W. Keaton, Los Alamos Scientific Laboratory

The second of three volumes covering electrical circuits, physical
electronics, and electronic circuits, respectively, Volume II is
oriented toward devices that are employed in the electronic circuits
treated in Volume III. Although the level of treatment is advanced,
the book is sufficiently complete to preclude outside reading. The
initial portions of the book are concerned with the physics of elec-
tron optics, electron emission, and the solid state. An introductory
chapter briefly outlines the electromagnetic equations, statistical
mechanics, and quantum mechanics; semiconductor devices, includ-
ing a development of the characteristics of tunnel diodes and field
effect transistors, are covered in the second half of the book. Prob-
lems provided for each chapter. 295 pages; $14.00

SOLID STATE AND SEMICONDUCTOR
PHYSICS

John P. McKelvey, The Pennsylvania State
University

An extensive introduction to selected topics of general solid state
physics necessary for an understanding of semiconductors. Presup-
posing a knowledge of neither quantum mechanics nor statistical
mechanics, the book discusses both subjects on an elementary level.
Space lattices and crystal symmetry are discussed. Principles cov-
ered are applied to a systematic study of semiconductors; theory of
p-n junctions; p-n rectifiers and transistors; p-n devices at high cur-
rent levels; and the p-n structure. Illustrations; selected exercises;
two appendixes on mathematical topics. 512 pages; $13.75
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fields of thin films and integrated elec-
tronics.

In chapters 1 and 2 of this book the
properties of passive and active thin-
film circuit elements are discussed.
These sections contain a detailed de-
scription of the properties of matter in
very thin films and the research done
in this field; it gives the facts and
sometimes the know-how, but it states
only what has been done and does not
go very deep into the physical behav-
ior of the materials applied in thin
films. The first chapter on passive
elements gives about 120 references,
the second on active components
mixes a little bit of integrated solid-
state devices with thin-film active ele-
ments, but it does not provide very
much knowledge in this field.

Chapter 3 deals with semi-conduc-
tor integrated circuits and discusses
technological problems of isolation in
solid-state regions. In a second part
we find some remarks on manufactur-
ing and packaging problems. Chapter
4 consumes about one third of the
book and deals with vacuum deposi-
tion apparatus and techniques. The
discussion of the equipment for thin-
film production is insufficiently broad
and thus not adequate to the space it
consumes in the book. In chapter 5
on thin-film monitoring techniques we
find not very much more than a re-
view of this very important field in
thin-film manufacture.

The last chapter is entitled "The
Layout of Microcircuits, Masking and
Etching Techniques." It does discuss
very roughly masking and etching
techniques for thin-films, but nothing
about microcircuits in the sense of in-
tegrated circuits. The index at the
end of the book is very short and
should have been extended because
this book is a collection of facts and
technological methods that should
have been referred to in a well organ-
ized index.

Unfortunately the book gives only a
rough picture of thin-film electron-
ics—it contains too many research re-
sults without providing the strings
holding them together. The appear-
ance of a chapter on semiconductor in-
tegrated circuits is strange in a book
on thin films and it is far too short to
be complete (only 30 pages). Thin
films made of magnetic materials have
not been treated. The book, however,

will certainly be useful for component
makers and may also be of some value
for circuit engineers engaged in thin-
film applications who wish to obtain
some knowledge of the capabilities of
thin films.

BRIEFLY NOTED

OPTICAL PROPERTIES AND ELEC-
TRONIC STRUCTURE OF METALS
AND ALLOYS. Conf. proc. (Paris,
Sept. 1965) F. Abeles, ed. 643 pp.
Wiley, New York, 1966. $18.50

The proceedings of the first interna-
tional meeting devoted to optical
properties of metals and alloys de-
scribe the kinds of information that
can be learned about their electronic
structures from their measurement.
54 papers are organized into nine sec-
tions on simple, 3-d transition, rare-
earth, and liquid metals; on photo-
emission, optical plasmas, supercon-
ductivity, and magneto-optical effects;
and on the properties of nonperiodic
systems. The papers describe primar-
ily experimental studies although a
number of theoretical papers are also
included, some of which are fairly
general.

Probably one of the most attractive
features of this compendium is the in-
clusion of discussions following the pa-
pers and the concluding summary by
A. B. Pippard. The importance of the
discussions manifests itself most clear-
ly when some of the more controver-
sial papers are examined. Citing just
one example, the relationship between
the band models of 3-d transition met-
als, and their optical (including x-ray)
properties was the entire or partial
subject of about one tenth of the pa-
pers presented. In one of these, re-
porting the results of photoemission
measurements, Spicer presented evi-
dence purportedly proving that the
rigid-band model does not apply to
nickel. Taken by itself, his arguments
sound quite convincing, but when
viewed in terms of the discussions by
P. A. Wolff, J. Friedel, H. Brooks, V.
Heine, N. Mott, and later by A. B.
Pippard, alternatives to his interpreta-
tion of the experimental results begin
to emerge. The discussions are as im-
portant as the papers themselves in
transmitting the import of a confer-

"Valuable to all scientists working
in this interesting (and currently

fashionable) field." Science

Phase
Transitions

Robert Brout
University of Brussels

202 Pages
$13.50/$10.80 prepaid*

This monograph deals
with the qualitative and
semiquantitative aspects
of transitions which can
be derived in a relatively
simple way from the fun-
damental equation of
statistical mechanics.
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