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BOOK REVIEWS

PROBLEMS OF SEMICONDUCTORS

Halbleiterprobleme, IV. Herausgegeben von W. Schottky, Pp. VII+ 381. Verlag Friedr.
Vieweg u. Sohn, Braunschweig, 1958. Preis DM 46.80.

OTARTING with 1953, the Commission on Semi-
conductors (Halbleiterausschuss ) of the Union
of German Physics Societies has been organizing
annual conferences, at which well known special-
ists deliver surveys on their fields of activity.
These papers were published in 1953 — 1955 in
three collections, under the title "Problems of
Semiconductors," edited by Prof. W. Schottky. In
1956, instead of the usual conferences, an inter-
national colloquium was held on the subject "Semi-
conductors and Phosphors," and a separate volume
was published. A regular conference was again
held in 1957, and its transactions were published
as Volume IV of "Problems of Semiconductors,"
reviewed here. This volume contains seven sur-
veys, devoted to several important physical and
technical problems. Each survey contains a dis-
cussion of the theoretical and experimental a s -
pects of the problem and an extensive bibliography.

The collection begins with a survey by Haken,
"Present Status of Research on Excitons in Semi-
conductors." The concept of the exciton, intro-
duced by Ya. I. Frenkel' almost 30 years ago, was
unusually helpful to the understanding of optical
and photoelectric properties of semiconductors
and dielectrics. Attention to this group of prob-
lems was attracted recently by the well known
work of Gross and his associates and of S. Niki-
tin (in Strasbourg) and his associates, who ob-
served a hydrogen-like "exciton spectrum" in
cuprous oxide and several other semiconductors.
While the experimental results are well treated
in the reviews of Gross (see, for example, Usp.
Fiz. Nauk 63, 575,1957) and Nikitin (Journal de
Chimie Physique, November, 1958), articles that
cover both theoretical problems and a summary
of experimental data were lacking. Haken's survey
fills this gap.*

Two other surveys in the collection are devoted
to the optical problems, one by Kosvig and Stasiv,
"Spectral Position of the Absorption Bands of the
Electrons of Imperfections in Ionic Lattices" and
the other by Schoen, "On the Kinetics of Photocon-

*This survey was published in expanded form as "Die
Theorie des Exzitons im Festen Korper," Fortschr. Physik 6,
271 (1958); Russ. transl. Usp. Fiz. Nauk 68, 565 (1959).

ductivity and Phosporescence Processes."
A feature of the reviewed collection is the rarely

encountered active participation of its editor in the
discussion of the surveys. Thus, Prof. Schottky
has appended to the foregoing articles by Haken,
Stasiv, and Schoen appendices containing discus-
sions, which were just as long as the surveys
themselves. Naturally, the opinions of so great
a specialist as Prof. Schottky are of considerable
interest.

From among the articles of technical charac-
ter, we note the exceedingly interesting surveys
by Lautz, on the technical use of thermal emf's,
and by Dosse on present status of the use of tran-
sistors. In the first of these articles the author
deals with the recent practical utilization, made
possible by improvement in the technology of semi-
conducting materials, of two long-known thermo-
electric effects: the Peltier effect (thermoelectric
cooling) and the Seebeck effect (thermoelectric
generation of power). It is interesting that both
effects were discovered more than a hundred
years ago (the Seebeck effect in 1822 and the
Peltier effect in 1834) but could not find practical
application until quite recently, and that even thirty
years ago they were considered interesting but
useless phenomena. The reason for this was that
the materials previously used to produce these
effects had exceedingly unfavorable properties:
the metals used had for the most part low thermal
emf's and high thermal and electric conductivities,
while the "classical" semiconductors used had
large high emf's but high resistivities. As a result,
the two materials were equally incapable of yield-
ing results of practical use. Yet in principle the
practical utilization of both effects, was quite al-
luring. In fact, the possibility of producing refrig-
erators or thermostatic ovens without moving
parts and without strong chemical agents (through
the use of the Peltier effect) or the possibility of
producing thermopiles operated by a kerosene
lamp or by sunlight (through the use of the See-
beck effect) were highly attractive. It is only
through the use of particularly favorable mate-
rials (as regards the combination of high thermo-
electric properties with good electric conductivity)
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namely "semimetals" (bismuth or antimony) and
"degenerate semiconductors," has made substan-
tial progress possible in recent years. We can
note with satisfaction the important and quite
notable role played in this new vigorous develop-
ment of the important practical field by Soviet

NEW BOOKS ON PHYSICS

Usp. Fiz. Nauk 68, 737-746 (August, 1959).

Gol'danskii, V. and Leikin, E., Превращения
атомных ядер, (Transformation of Atomic Nuclei),
U.S.S.R. Acad. Sci., Moscow, 1958, 12 rub.

There are many excellent books on nuclear
physics, written for the prepared reader, the
specialist. Yet the ever expanding field of appli-
cations of nuclear physics calls for a familiarity
with its principles on the part of large circles of
engineers and scientific workers, who have neither
sufficient preparation nor sufficient time to study
the complex subject of nuclear theory. This circle
of readers is forced to be satisfied with popular
brochures, even though they need more serious
literature. This book is an important step for-
ward toward satisfying this need.

The book contains a sufficiently elementary
and extensive survey of nuclear reactions. It is
preceded by a summary of the principal informa-
tion on the structure and properties of nuclei and
of their excited states. Two chapters are devoted
to experimental methods of beam production and
particle counting. The last chapter considers ther-
monuclear reactions and nuclear fission.

An undisputed advantage of the book is the sim-
plicity and clarity of the treatment. The book can
be easily read by a very large circle of readers.
At the same time, it covers a large circle of prob-
lems and gives a good idea of the principal prob-
lems in modern nuclear physics. The only impor-
tant group of problems which, unfortunately, es-
capted the attention of the authors is the theory of
the passage of particles and radiation through mat-
ter, so important to the analysis of experiments.
Naturally, a formal justification for this omission
may be the fact that these problems do not pertain
directly to the subject of nuclear transformations.
Neither are problems in the theory of beta decay,
which are important to modern science, included.
Nothing is said of polarized beams and polarized
targets.

Calling for more serious criticism is a some-
what superficial treatment of several important
problems. Thus, the fundamental concept of iso-
topic spin is applied in this book only to elemen-
tary particles. The reader remains in the dark

scientists, principally A. F. Ioffe and the staff of
the Institute of Semiconductors that he has founded
(Zhuze, Stil'bans, Iordanishvili, and others).

- E. ShpoPskii

Usp. Fiz. Nauk 68, 561-562 (July, 1959).

on how to apply this concept to nuclei. Nothing
is said of isotopic-spin selection rules, which are
so useful in the study of nuclear reactions. Thus,
the concept of isotopic spin is presented in a much
less.complete form than it deserves.

Let us cite a few other examples. On page 97,
the absence of a moment of inertia in spherically
symmetrical nuclei is motivated by the purely
classical analogy with the liquid drop. Actually,
as is well known, the moments of inertia of de-
formed nuclei are considerably higher than would
correspond to the model of the liquid drop. On the
other hand, in the spherical case the moment of
inertia vanishes for perfectly general quantum-
mechanical reasons, connected with the principle
of indistinguishability of particles. On page 253
the eigenvalues assigned to the rotational momen-
tum are yl I (1 +1) . It would be more correct to
say that the eigenvalues of the square of the rota-
tional momentum are 1(1 + 1). In the discussion
of the Breit-Wigner formula, the authors do not
distinguish between the widths of elastic and in-
elastic emission of particles. In this form, the
formula is suitable only for elastic scattering
and radiation capture.

Along with similar shortcomings, which can
readily be corrected in the second edition, one
cannot fail to note several places that are very
lucid and successful from the pedagogical point
of view. Thus, there is a splendid exposition of
single-particle levels, starting with Weisskopf's
formulation of Pauli's Principle (pp 79 — 80).
The stripping reactions are well described.
"Giant resonance" is very clearly described.

The book by Gol'danskii and Leikin will find
a large group of readers. Although it does not
give exhaustive answers to certain problems, it
nevertheless serves as a useful introduction to
the more specialized literature.

— D. A. Frank-Kamenetskii

Academy of Sciences, Ukrainian S. S.R.,
Сессия по мирному использованию атомной энергии
(Session on Peaceful Use of Atomic Energy), 1958.




