
ear integral equations are elegantly
summarized and abstracted in the
theory of the eigenvalue spectrum of
positive definite operators. The core
of the book presents a remarkably
thorough treatment of the classical
theory of linear elliptic equations, and
some classical potential theory. How-
ever, equations with variable coeffi-
cients and non self-adjoint equations
are hastily sketched. There follows a
shorter investigation of parabolic
(heat-conduction) and hyperbolic
(wave) equations, with emphasis on
Fourier methods. An unusual feature
is a chapter on properly and improper-

ly composed problems in the field.
Surprisingly, a good knowledge of

classical functional analysis is assumed
from the reader. Because of this, one
can only recommend the book to the
most advanced physics graduate stu-
dents. However, it does not deserve
its title of "an advanced course" either.
The applied mathematician will find
that most contemporary ideas and re-
sults in partial differential equations
are missing. Such important tools as
generalized solutions and Sobolev
spaces are barely sketched. Nonlinear
problems (including the study of
shocks) which are so prominent in to-
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surface barrier detectors in
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surface barrier detector
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day's applied mathematics, are ignored
for all practical purposes.

To conclude, graduate students—and
perhaps researchers in applied mathe-
matics—will find it to be a handsome
treatment of and reference for methods
of classical partial differential equa-
tions.

DALJIT S. AHLUWALIA
/ diversity of South Florida, Tampa

BASIL NICOLAENKO

New York University

Techniques of Chemistry,
Vol. I l l : Photochromism

G. H. Brown ed
853 pp. Interscience.
New York, 1971. $47.50

After a short historical survey and out-
line of fundamental aspects of photo-
chromism (the reversible process in
which a solid changes color on exposure
to light and thermal reverts to the
original in the dark), the major portion
of this thick, densely packed book
deals with organic molecular photo-
chromic transformations, their kinetics
and spectral characteristics. Shorter
chapters on inorganic solid-state pho-
tochromism, photochromic glasses and
photochromism in living systems lead
to the concluding chapter on applica-
tions.

After a decade of intense study
spurred by support from both govern-
ment and industrial sources, photo-
chromies failed to achieve the broad
utility initially envisioned. As stated
in the last chapter describing chemical
switches for computers, "The materials
that showed a large spectral change in
microseconds (the organic dyes in solu-
tion) generally exhibited pronounced
fatigue. Those that showed negligible
fatigue (solid inorganics and glasses)
generally exhibited small, slow spectral
changes." These limitations also re-
tarded commercial utilization in other
applications. With the present hiatus
in activity, it is appropriate to take
stock.

This book is a nearly perfect defini-
tive record of photochromic accom-
plishments to date. The unevenness
inevitable in a multi-authored text has
been minimized by the care given to
organization by the editor, Glenn H.
Brown. The text is up-to-date with
many references published in 1970. It
contains detailed information in exten-
sive tables of photochromic materials
compiled from journal publications,
patents and government and company
reports. As a relatively small portion
of the data has appeared in the jour-
nals, the book should be welcomed by
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those investigators who, for lack of
availability, do not usually utilize the
nonjournal primary sources. It de-
scribes, in detail, experimental condi-
tions used in photochromic studies and
the mathematical treatments that have
been developed. Several chapters cri-
tically describe mechanistic models
that have been proposed and suggest
areas for further research.

The study of photochromism is an
interdisciplinary affair. The basic in-
vestigations have been reported by
physicists, chemists and biologists.
Those interested in molecular organic
photochemistry will find the text of
particular interest. The last chapter,
by Robert C. Bertelson of the National
Cash Register Company, is an unusual-
ly thorough and frank summary of the
applications to which photochromies
have been put, the design of instru-
ments, and the performance character-
istics of photochromic materials.

The text should be a first choice for
a newcomer to the field and a wel-
comed reference source to those who
are continuing research in photochrom-
ism.

ARNOLD ZWEIG
American Cyanamid Company

Stamford, Conn.

Point Defects and Diffusion
C. P. Flynn
826 pp. Oxford University Press London.
1972. $51.00 (£15.00 in U.K.)

There is a clear need for a really good
new book on point defects and diffu-
sion. The fields are of importance in
problems ranging from nuclear reac-
tors, to semiconductor devices, to alloy
design, as well as being of intrinsic sci-
entific interest. Yet the only such
books available. Diffusion in Solids by
Paul Shewmon (McGraw-Hill, 1963)
and Point Defects in Metals by A. C.
Damask and G. J. Dienes (Gordon and
Breach, 1963) are seriously out of date
and fail to cover many topics of current
interest. Pete Flynn, in a mammoth
book, has set himself the task of cov-
ering "the vigorous, sprawling, litera-
ture concerning impurities, thermally
activated defects, and atomic mixing
processes in crystals." Flynn is a pro-
fessor of physics at the University of Il-
linois, a most important center of re-
search in this field for many years, and
is very well qualified for this job. He
has made contributions in both diffu-
sion and point defects and has a trem-
endously broad knowledge of these ac-
tive fields.

Flynn discusses basic principles in a
number of areas and illustrates these
with experimental data as appropriate.

Major portions of the book are devoted
to general aspects of point defects in-
cluding thermodynamics, lattice vibra-
tions, and electronic properties, and to
the fundamental principles of diffu-
sion, including stress effects and pre-
cipitation. Finally the concepts devel-
oped in the book are applied to experi-
mental results on various types of ma-
terials. Throughout, Flynn demon-
strates prodigious knowledge and great
physical insight. The mathematical
treatments are a delight to the experi-
enced researcher and can give him new
views of familiar subjects. For in-
stance, in his presentation of diffusion.

Fick's Laws, which are essentially
macroscopic or continuum in their ap-
proach, are derived in the most general
way possible. Subsequently, diffusion
is considered in terms of the plane-
wave eigenvectors of the defect jump
matrix and then are examined as a
random walk of a defect. These vari-
ous approaches give similar results, but
the different formulations are most
useful and appropriate for different
problems. This is seen subsequently
in elegant treatments of the Kirkendall
effect, thermomigration, internal fric-
tion and precipitation kinetics.

Flvnn's book is difficult to read.

Ge detectors for X-ray &
Gamma Ray Spectroscopy

PGT has long been a leader in developing high-performance Ge(Li) detectors.
We're the oldest, largest, and most experienced supplier of germanium detec-
tors for nuclear research and related applications.

We now offer an expanded line of high-resolution Ge detectors, covering
the entire energy spectrum from 1 KeV to 10 MeV.
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