
ent barriers, and methods of recording tunneling character-
istics. Appendix B presents numerical methods of reducing
tunneling data and obtaining the spectral functions of the
EPI, while Appendix C contains quantitative results on tun-
neling investigations of solids. Over 1500 cited primary
sources together with a subject index enable one to explore
any particular problem in greater detail and more deeply.
The availability of such a "guidebook to the literature" is

one more merit of the book by E. L. Wolf.
The appearance of the book being reviewed can be re-

garded as an important event for specialist in the fields of
physics of the solid state, of low temperatures of junction
phenomena. The breadth of the presented material makes it
interesting also to a wider circle of readers—students, grad-
uate students, beginning researchers, specializing not only in
the field of physics, but also in chemistry and biology.

Multiple-photon excitation and dissociation of polyatomic molecules
V. N. Sazonov

Usp. Fiz. Nauk 152,717-718 (August 1987)

Multiple-Photon Excitation and Dissociation of Polyato-
mic Molecules, Ed. C. D. Cantrell. Springer-Verlag, Berlin;
Heidelberg; New York; London; Paris; Tokyo, 1986, pp. 288
(Topics in Current Physics. V. 35)

The book is devoted to the interaction of powerful in-
frared radiation, the source of which is a pulsed COr laser,
with polyatomic molecules (the number of atoms is in the
range of 5-10). The IR radiation excites these molecules to
high vibrational levels, and under certain conditions leads
not only to excitation but also to dissociation of the mole-
cules. This phenomenon, discovered more than 15 years ago,
continues to attract the interest of many investigators since,
first of all, technological applications are possible, for exam-
ple, in the field of isotope separation or nonthermal stimula-
tion of chemical reactions; and secondly, the physics of the
phenomenon is very interesting and is not entirely under-
stood even now.

The book under review is a collection of articles. It con-
sists of the first chapter, which contains a relatively brief
popular preface by the editor, and of seven subsequent inde-
pendent chapters the authors of which11 describe their inves-
tigations addressing themselves to specialists working in the
same field.

In the first chapter the editor, in particular, writes that
during the last 15 years molecular physics is undergoing a
renaissance associated with the appearancevof powerful IR
lasers. A completely new interesting field of molecular phys-
ics has emerged a part of whose new directions is represented
in this book.

The second chapter contains extensive experimental
material regarding excitation and dissociation of 44 different
molecules under conditions when the molecules are in the
gas phase in a cell and are subjected to single-frequency irra-
diation by one CO2-laser. A review of the literature is given
with 294 references. The authors note that different mole-
cules under the action of powerful pulsed IR radiation ex-
hibit approximately the same properties.

In the third chapter experiments are described on sin-
gle-frequency irradiation of molecules in molecular beams.
This completely eliminates the possible effect of collisions on
excitation and dissociation. These experiments show that

the redistribution of energy from the vibrational mode being
excited to all other vibrational modes occurs only at very
high vibrational levels near the dissociation threshold.

The fourth chapter is devoted to two-frequency experi-
ments when IR radiation from the first laser excites the mol-
ecules to low-lying vibrational levels, and then a more pow-
erful IR radiation from the second laser or UV radiation
produces dissociation of the excited molecules. Such an ar-
rangement has many advantages, in particular, the reso-
nance IR radiation from the first laser can be relatively
weak, and this makes it possible to produce dissociation of
even those molecules whose absorption bands lie at some
distance from the frequencies of the powerful CO2-lasers.
The two-frequency arrangement is used for the dissociation
of molecules containing heavy elements and having a small
isotope shift.

The fifth chapter describes experimental studies of nar-
row resonances in the spectrum of the multiple-photon ab-
sorption of SF6 molecules cooled by the gasdynamic method
to a temperature of approximately 30 K. The existence of
such resonance once again indicates that there is no appre-
ciable redistribution of vibrational energy at low-lying
levels.

In the sixth chapter some theoretical models are devel-
oped which include the vibrational mode being excited and a
thermostat consisting of the other vibrational modes. A de-
tailed discussion is given of the transition from the coherent
description, which takes into account the nondiagonal ele-
ments of the density matrix, to the simpler noncoherent de-
scription which takes into account only the level popula-
tions, i.e., only the diagonal elements. A review is given of
the theoretical papers which contains 154 references.

The seventh chapter is devoted to a theoretical study of
the adiabatic inversion in polyatomic molecules. Adiabatic
inversion allows a complete depopulation of the lowest level
and the transfer of the entire population to upper levels. This
process, which was studied for the first time in connection
with nuclear magnetic resonance, can be realized in the opti-
cal range by means of a slow variation of the intensity of laser
radiation at a constant frequency. The great selectivity of
adiabatic inversion makes it useful for isotope separation.
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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

Usp. Fiz. Nauk 152,718-719 (August 1987)

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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