
In the eighth chapter results are presented of a numeri-
cal calculation of the propagation of IR radiation taking into
account its possible self-focusing and self-defocusing. At the
same time the superfluorescence of a three-level system is
discussed. This chapter is not very strongly related to the
other chapters.

The book does not have a review article which would
bring together the results of the separate chapters. Some in-
teresting questions, for example, the stochastic nature of the
intramolecular dynamics are almost not examined. How-

ever, all the topics that form the subject of the book are pre-
sented in very great detail and at a high level. The book is of
considerable interest for specialists.

"The authors of the several chapters are: I—C.D. Cantrell (Center for
applied optics, University of Texas at Dallas); II—J. L. Lyman, G. P.
Quigley, and O. P. Judd; III—A. S. Sudbo, P. A. Schulz, B. R. Shen, and
Y. T. Lee; IV—R. V. Ambartsumyan; V—S. S. Alimpiev, N. V. Karlov,
E. M. Khokhlov, S. M. Nikiforov, A. M. Prokhorov, V. G. Sartakov, and
A. L. Shtarkov; VI—M. F. Goodman, J. Stone, and E. Thiele; VII—G.
L. Peterson and C. D. Cantrell- VIII—F. P. Mattar, P. R. Herman, A.
W. Matos, Y. Claude, C. Goutier, and C. M. Bowden.

Microscopic methods in research on metals
E.G. Maksimov
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Microscopic Methods in Metals. Ed. U. Gonser, Spring-
er-Verlag, Berlin; Heidelberg; New York; Tokyo; 1986, pp.
457 (Topics in Current Physics, V. 40).

The 40th volume in the series "Topics in Current Phys-
ics" has been published. It represents a collection of 13 re-
views devoted to the description of different experimental
methods of studying metals. The greater part of the methods
being presented has either received its complete develop-
ment in very recent times, or has been essentially improved
and changed quite recently. In this sense the reviews con-
tained in the present book represent new information. In the
introduction by the editor, the West German scientist U.
Gonser, an attempt is made to separate the different meth-
ods of experimental investigation of metals into macroscopic
and microscopic. He calls those methods macroscopic which
study the properties of a specimen as a whole, and the local
properties in this case arise as a result of corresponding dif-
ferentiation operations. The microscopic methods enable
one to study the properties of specimens on a small scale,
principal at atomic distances. As an example of such micro-
scopic methods one can, in particular, point to methods as-
sociated with the study of fine structure of the absorption

edge of x rays (EXAFS) which allows, for example, to inves-
tigate the local surroundings of an atom. The corresponding
review in the book has been contributed by the well-known
American investigators Daniel and Mary Stearns. Another
new and promising method for the study of the structure of
metals based on the presence in them of grains, accumula-
tion of defects, etc., is described in the review by the West
German scientists M. Hoppe and A. Taer. We refer to acous-
tic scanning microscopy. The book also contains reviews
which discuss the newest achievements of old classical meth-
ods, such as, in particular, x-ray and neutron diffraction (the
review by K. Wagner) and Mossbauer spectroscopy (U.
Gonser). Each review describes the basic principles of the
particular method, indicates all its virtues and also its defi-
ciencies and limitations. Examples are quoted of results ob-
tained by the corresponding methods. The greater part of the
specific examples quoted refers to research on amorphous
and unordered metals. This book should undoubtedly be of
considerable interest for our physicists, chemists and engi-
neers since the greater part of the methods described in this
book is still not very highly developed in our country.

Heterojunctions and semiconductor superlattices
A. P. Silin
Usp. Fi/. Nauk 152,719-720 (August 1987)

Heterojunctions and Semiconductor Superlattices: Pro-
ceedings of the Winter School. Les Houches, France, March
12-21,1985. Eds. G. Allan, G. Bastard, N. Boccara, M. Lan-
nov, and M. Voos. Springer-Verlag, Berlin; Heidelberg; New
York; London; Paris; Tokyo, 1986, pp. 253.

The book under review consists of lecturers given at the

Winter School in Les Houches (France) which was held
from 12 to 21 March 1985. This school was devoted to cur-
rent problems of the physics of semiconductors—two-di-
mensional semiconductor systems (heterojunctions and su-
perlattices), in particular, to the preparation of these
systems, to the investigations of their basic properties and to
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their utilization in micro- and optoelectronics.
The book consists of 5 parts. The first part contains an

introductory lecture by L. Esaki devoted to the main stages
of the investigation, achievements and prospects of the de-
velopment of research on semiconductor heterostructures
(superlattices and quantum wells).

The second part consists of two lectures devoted to the
theoretical investigation of semiconductor heterostructures.
The lecture by M. Altarelli is devoted to the study of electron
properties of semiconductor superlattices, quantum wells
and heterojunctions. The band structure, the Landau levels
and also the impurity states and excitons for different heter-
ostructures are calculated in the approximation of envelop-
ing functions taking into account the band structure of semi-
conductor compounds of the A3B5 group. The lecture by F.
Stern describes the properties of the current carriers in he-
terojunctions, in particular the level structure and the low-
temperature transport phenomena in heterojunctions.

The third part (11 lectures) is devoted to the experi-
mental investigation of heterostructures. The quantum Hall
effect, the optics (including the far IR range), the magneto-
optics, the Raman scattering by the free current carriers, the
phonon spectra, the transport phenomena, etc., are dis-
cussed. We call attention to the lecture by J. Maan describ-
ing the properties of alloyed superlattices formed by a peri-
odic alternation of the n- and/>-type layers possibly separated

by layers of the original semiconductor, the lecture of J.
Marsin devoted to the investigation of the special features of
stressed superlattices—a new class of superlattices com-
posed of semiconductors with a large ( £ 1%) distortion of
the lattice constants, and the lecture by I. Guldner which
studies the properties of the HgTe-CdTe, which are of con-
siderable interest in connection with their possible use as
detectors of IR radiation.

The fourth contains 4 lectures devoted to the technolo-
gy of semiconductor heterostructures—the molecular-beam
epitaxy of compounds of the A3B5 and A2B6 groups and the
organo-metallic epitaxy from the gas phase of compounds of
the A3B5 group.

The last fifth part contains the lecture by B. Winter on
the use of semiconductor heterostructures as field transitors.

The book being reviewed gives quite a complete idea
concerning the exceptionally rapidly developing direction in
solid-state physics which is at present attracting a great deal
of attention—the physics of semiconductor heterostruc-
tures. The lectures were given by authors who are well-
known specialists in these fields (G. Abstreiter, M. Altarelli,
L. Esaki, L. Chang, H. Stormer, and others). The book is
well illustrated (168 figures).

The contents of the book are of undoubted interest for a
wide circle of theoreticians and experimentalists specializing
in the solid-state physics.

Two-dimensional systems: physics and new devices
O.A. Pankratov

Usp. Fiz. Nauk 152,720-721 (August 1987)

Two-Dimensional Systems: Physics and New Devices.
Eds. G. Bauer, F. Kuchar, and H. Heinrich. Springer-Ver-
lag, Berlin; Heidelberg; New York; London; Paris; Tokyo,
1986. pp. 327 (Springer Series in Solid-State Sciences V. 67).

It will not be an exageration to say that the physics of
semiconductors is at present undergoing a new period of vig-
orous development. This renaissance is associated first of all
with the advances in technology which makes it possible to
produce microstructures and superlattices with characteris-
tic dimensions (or periods) of the order of a de Broglie elec-
tron wave length. Such structures are not simply new de-
vices, but also qualitatively new objects for investigation.
Essentially they are new handmade semiconductor
materials.

In spite of the existence of a large number of original
articles, so far there are no monographs devoted specially to
superlattices and microstructures. Only recently a small
book was published in the GDR (M.A. Herman, Semicon-
ductor Superlattices, Akademie-Verlag, Berlin, 1986)
which deals primarily with the experimental and technologi-
cal aspects of semiconductor superlattices. This is under-
standable, since it is a risky business to write a book devoted
to such a rapidly developing field. Therefore the operative

publication of proceedings of conferences or lectures at dif-
ferent schools is so far the most effective method of filling
this gap.

The current 67th volume of the series "Solid-State
Physics" under the general editorship of Klaus von Klitzing
is a collection of lectures at the international Winter School
held in February 1986 is Austria. Of the four such schools
the last two were devoted to the physics of two-dimensional
systems. (The materials of the previous school have also
been published in the series "Solid-State Physics," volume
53).

The book contains all 30 invited papers. Since of the 179
participants of the school 40% were students, the presenta-
tion of material in the majority of the lectures is simple, clear
and systematic. At the same time practically all the latest
achievements in the physics of semiconductor microstruc-
tures and superlattices have been described.

The book is divided into seven parts. The first part con-
tains lectures on the epitaxial technology of the growth of
structures and the methods of control. The technology is
presented not only of the traditional GaAs/AlGaAs struc-
tures (Y. Horikoshi et al.; H. Luth and G. Weinmann) but
also of the Si/Ge structures (E. Rasper et al.) and of the
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