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During the last quarter century that has elapsed from
the moment of invention of the laser and the universal appli-
cation of laser light our concepts concerning the propagation
of light, particularly in spatially inhomogeneous media have
been significantly broadened. It suffices to mention such ma-
jor divisions of modern optics as holography, laser optics,
fiber or gradient optics, and integral optics in order to form
an idea as to how far optical science and technology have
moved forward in their possibilities for controlling the prop-
agation of a light beam.

Naturally the present state of the problem of propaga-
tion and diffraction of light ought to be reflected in mono-
graph literature. The monograph under review happens to
serve this purpose very successfully. The monographs that
have been published until now have usually discussed some
one of the aforementioned sections of modern optics. In con-
trast to them, the monograph being reviewed undertakes dis-
cussion of all the contemporary divisions of optics from a
uniform point of view. Chapter 1 examines the general prop-
erties of propagation of electromagnetic radiation and its
interaction with matter. Chapter 2 discusses the asymptotic
methods of solving the wave equation. Chapter 3 is devoted
to an analysis of the propagation of light in stratified period-
ic structures (multi-layered films, metallic and dielectric re-
flectors and interference filters). Chapter 4 examines the dif-

fraction phenomena accompanying the propagation of light,
while Chapter 5 continues the detailed analysis of diffraction
integrals. Chapter 6 analyses in a modern manner (with the
aid of the scattering S-matrix) the scattering of light by ob-
jects, including the description of metallic and dielectric lat-
tices. Optical resonators and Fabry-Perot interferometers
are examined in Chapter 7. Finally, Chapter 8 describes the
propagation of light in optical fibers. Thus, the range of ma-
terial covered is quite broad.

Among other merits of the book the following should be
singled out. First of all, the book is suitable not only for
scientific research workers as a readily available reference
book, which contains many useful formulas, but also for un-
dergraduate and graduate students as a deep and well-
thought-out textbook. For this purpose the book contains at
the end of each chapter several dozen problems grouped in
accordance with each section (the book contains a total of
205 problems), frequently with an indication of references to
the original paper where the solution of the problem is given.
Secondly, the authors of the book are well acquainted with
the achievements not only of the western, but alo of Soviet
scientists and give an objective evaluation of their contribu-
tion to the development of modern optics.

In conclusion I must say that I derived pleasure in be-
coming acquainted with this interesting book and found
much material of interest to me. I strongly recommend it
also to other readers associated with applications of laser
light in science and technology.
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EXAFSand Near Edge Structurelll. Eds. K. D. Hodg- at Stanford University in the USA and attracted more than
son, B. Hedman, and J. E. Penner-Hahn. Springer-Verlag,
Berlin; Heidelberg; New York; Tokyo, 1984. pp. 533
(Springer Proceedings in Physics. V.2).

The book under review contains the materials of the III
International conference devoted to a discussion of funda-
mental and applied problems associated with the fine struc-
ture of x-ray absorption spectra. The conference took place

200 participants. The transformation during the last decade
of x-ray absorption spectroscopy into an independent field of
scientific research was stimulated by the development in the
middle 1970s of new methods of structural analysis based on
the use of the so-acalled EXAFS spectra—the extended x-
ray absorption fine structure. These methods that have ac-
quired the common name of EXAFS-spectroscopy make it
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possible to study the close neighborhood of atoms of a given
type in molecules, in crystalline and amorphous solids, and
also on their surface. The unique nature of structural infor-
mation which it is possible in a number of cases to obtain by
analyzing EXAFS led to rapid development of EXAFS-
spectroscopy and a growth of interest in the near edge struc-
ture of spectra—XANES (x-ray absorption near edge struc-
ture); the latter until now has not been widely used due to
the complexity of interpretation.

The materials of the conference provide brief texts of
139 reports, grouped in 9 sections. The first section is devot-
ed to the fundamental problems of the physics of x-ray ab-
sorption spectra. It includes 20 reports, in the majority of
which problems of theoretical and experimental investiga-
tion of near edge structure—XANES are discussed. Differ-
ent approaches to the theory of XANES are examined, and,
in particular, it is shown that in some cases sensible results
are obtained in utilizing approximations similar to those
upon which the theory of EXAFS is based. The simulta-
neous publication of several papers describing the results of
experimental investigation of the dependence of XANES on
the direction of the polarization vector of the ionizing x-rays
is noteworthy. Considerable attention in this first section is
devoted also to the important, but so far insufficiently stud-
ied, question of the influence of many-electron effects on
EXAFS and XANES-spectra.

The second section contains 7 reports, which examine
the possibility of improving the methods of analyzing
EXAFS-spectra in order to obtain from them structural
data. The report of J. M. Tranquada proposes a method of
determining the anharmonism parameters in crystals. D. V.
Baxter discusses the method of determining the energy pa-
rameter Eo in disordered systems which is important for in-
terpreting EXAFS-spectra. Two more reports in the second
section are also devoted to problems of EXAFS-spectrosco-
py of such systems. Sections 3-8 basically describe the re-
sults of specific structural investigations carried out by the
methods of EXAFS-spectroscopy. In section 3,13 reports
are presented which study the structure of the close neigh-
borhood of heavy atoms in complex molecules of biological
origin. The same section also includes 2 reports discussing
the possibilities and the specific features of applying
EXAFS-spectroscopy in investigating non-steady-state
processes, and also the report by A. Bianconi which de-
scribes an effort to formulate recommendations useful for
complex systems on determining special points in the
XANES-spectra (ionization threshold, threshold of the
continuous spectrum, etc.).

Section 4 which contains 16 reports is devoted to cataly-
tically active systems and small metallic clusters. In a num-
ber of papers included in this section the methods of
EXAFS-spectroscopy were used to study the close neigh-
borhood of active centers which arise upon adsorption of
atoms of transition elements on the surfaces of dielectrics.
Other papers investigate the changes in interatomic dis-
tances in small metallic clusters compared with bulk sys-
tems, and also the structure of bimetallic clusters. In the
interesting report by G. H. Yia, G. Meitzner, F. W. Lytle

et al. which summarizes a large series of papers, it is shown
that in bimetallic small clusters enrichment of their surface
by one of the components always takes place.

In section 5 are collected papers that analyze the struc-
ture of the surface of solids by using EXAFS-spectra. (The
methods intended for such purposes are called surface
EXAFS or SEXAFS-spectroscopy.) The most interesting
report in this section is the one by E. A. Stern, S. H. Heald, E.
Keller et al., where a new successful method of SEXAFS-
spectroscopy is proposed based on the fact that the exciting
radiation is directed to the surface of the sample at such a
small angle that total external reflection occurs and predom-
inantly the surface layer is excited.

Section 6 containing 19 reports is devoted to the investi-
gation of amorphous materials and glasses. This field of ap-
plication of EXAFS-spectroscopy is at the present time the
most popular one. The section is preceded by two review
papers by G. Bunker and C. E. Bouldin, and E. A. Stern and
contains a description of the results of investigation of close
order in a number of amorphous semiconducting and dielec-
tric systems, and also metallic glasses. Section 7 brings to-
gether 13 papers describing results of studying minerals and
solids at high pressures by using EXAFS-spectra. The most
significant in this section appear to be the results of investi-
gations of metamict phases and phase transitions at high
pressure.

The fields of application of EXAFS-spectroscopy listed
above are at present attracting the greatest attention, but
they by no means exhaust all its possibilities. Section 8 of the
conference materials contains 23 reports in which a broad
selection of other structural problems are solved. The fol-
lowing items are examined: the structure of close neighbor-
hood of atoms and molecules, imbedded in polymers; of ions
in electrolytes; of impurity atoms in crystals; the processes of
ordering in ionic conductors, the structure of intermetallic
materials etc.

Section 9 contains 18 reports which investigate the fine
structures observed in different spectra that are related in
their origin to the fine structure of x-ray absorption spectra,
and also the experimental technique in recording EXAFS
and XANES. The reports discuss the fine structure observed
in reflected x-ray spectra, in optical luminescence spectra
excited by x rays, and in isochromats of bremsstrahlung
spectra. New methods are examined of recording absorption
spectra which make it possible to follow their change with
time. The publication of two papers devoted to the develop-
ment of laboratory EXAFS-spectrometers is noteworthy.

The book under review is of the greatest interest for
specialists working in the field of x-ray and electron spec-
troscopy, but the circle of readers of whom this book may
turn out to be useful and valuable is much broader. It in-
cludes the large number of physicists and chemists who are
interested in new methods of structural investigations and
their potentialities. Such readers without going into detail
can obtain a sufficiently good idea concerning the principal
problems that can be solved by the methods of EXAFS-spec-
troscopy and the prospects for its further development.
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