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Since the appearance of the first Russian
edition of this book in 1963, our knowledge
of cosmic rays has increased owing to:
1) the use of satellites and cosmic rockets
in the neighborhood of the Earth and in
interplanetary space for direct observa-
tion of the variations of cosmic rays, mag-
netic fields and solar streams; 2) the
installation of overa hundred laboratories
for measuring cosmic-ray variations in
many countries in the years 1964-55 and
1968-70.

This translation of the second Russian
edition was completely revised to in-
clude a wealth of new material.

CONTENTS: Variations of Cosmic Rays as a Means
for Investigating the Cosmos. Experimental
Methods for Investigating Cosmic-Ray Variations.
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Class I). The Method of Coupling Coefficients.
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Ray Variations of Geomagnetic Origin. Problem to
Determine Extra-terrestrial Variations.
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density matrix theory, the Hartree-
Fock method, second quantization, di-
agrammatic perturbation theory, and
Green's-function theory. The mathe-
matical manipulations have been
subordinated to physical arguments,
but the formalism is still given in suffi-
cient detail that the reader can follow
most of the development without tre-
mendous effort.

The diagrammatic perturbation
theory is treated in great detail and
applied to many situations. Summa-
tion of ring diagrams yields the corre-
lation energy- for the dense electron gas
and in the context of temperature-de-
pendent perturbation theory it pro-
duces the grand partition function.
Plasmons are arrived at by using the
linearized equation-of-motion method
of Sawada. Green's-function perturba-
tion theory and summation of particle-
hole bubble diagrams.

The electron gas is treated again in
the chapter on Fermi fluids. Its prop-
erties at low densities and its momen-
tum distribution as a function of gas
density are discussed, as are magnetic
properties. Landau's Fermi-liquid
theory is applied to He3 with an illu-
minating discussion of zero sound and
compressibility at first sound. Nucle-
ar matter is deferred to a separate
chapter and discussed in terms of
Brueckner s reaction-matrix theory.

Interacting bosons are presented in
several ways: first through Feynman's
variational theory and then by the ca-
nonical transformation of Bogoliubov
and again in the chapter on Green's
functions by the method of anomalous
propagators according to Beliaev. The
Bardeen-Cooper-Schrieffer theory of
superconductivity is outlined with de-
tailed physical motivations, and there
is a brief discussion of hard supercon-
ductors and the Ginzburg-Landau
theory.

This book is strongly recommended
to the student who wants to learn the
mathematical methods and physics of
the many-body problem.

The emphasis of Man\-Bod\ Prob-
lems is on the development of the nec-
essary formalism, but there are also
some applications to physical systems.

Accounts in varying detail are given
of the mathematical methods pertain-
ing to the Hartree-Fock method,
many-body perturbation theory.
Green's-function theory. Landau s
Fermi-liquid theory, and the random-
phase approximation. The prelimi-
naries about antisymmetry lack the in-
troduction of spin variables and discus-
sion of the occupation-number repre-
sentation, and the discussion of second
quantization suffers from awkward
notation.

Perturbation theory is presented at
some length and after a terse develop-
ment of the time-independent methods

of Brillouin-Wigner and Rayleigh-
Schrodinger. a more detailed discus-
sion follows of the time-dependent
methods of Goldstone and Hugenholtz.
Rules are outlined for the calculation
of the single-particle Green's function
and the two-body Green's function is
obtained in the ladder approximation.
This approximation is equated to the
random phase approximation and to
the linearization of the equation of mo-
tion.

The notion of quasiparticles is intro-
duced via the single-particle Green's
function and discussed in the inter-
esting chapter on Fermi liquids as they
apply to He3, and the quasiparticle
method of Bogoliubov-Yalatin is devel-
oped in connection with the theory of
superconductivity.

Electron-phonon interaction is intro-
duced in the "rigid ion" approximation
and further developed in a discussion
of the electron-electron effective inter-
action in the "jellium " model. Argu-
ments using graphical techniques are
employed to develop the clothed-pho-
non propagator.

The author states somewhere in the
text that there is no substitute for
learning the subject in complete detail,
and I guess that this means that the
book is not intended as a course text
but rather as a limited review of some
of the topics of many-body theory.

Y.NGVE OHRN
L'niuersity of Florida

Gainesville

Physical Metallurgy,
Techniques and
Applications

K. W. Andrews
2 volumes: 340 pp.. 347 pp. Halsted.
New York. 1973. Volume 1. S22.50:
volume 2. S24.00

The field of physical metallurgy- in-
cludes the structure, properties, reac-
tions and deformation of metallic ma-
terials. Thus, it is related to but
broader than the subject of the physics
of metals. Many of the techniques
used in physical metallurgy" are also of
interest to the physicist, especially be-
cause these techniques can be adapted
to the study of nonmetallic materials.
Among the techniques considered in
the present two-volume work are tem-
perature measurement, thermal analy-
sis, thermal expansion, thermal con-
ductivity, growth of crystals, zone
melting, x-ray and electron diffraction,
electron microprobe, radioactive trac-
ers, optical microscopy, quantitative
microscopy, electron microscopy, elec-
trical measurements, magnetic mea-
surements, internal friction and inter-
nal stresses.

K. \V. Andrews is well prepared by



education and by experience to treat
these techniques. Since 1942 he has
been employed by what is now the
British Steel Corporation. For several
years he was in charge of work on the
constitution of materials, specializing
in x-ray diffraction. At present An-
drews is Head of Physics and Theoreti-
cal Metallurgy, Research and Develop-
ment Department, at the Swinden
Laboratories, Rotherham. His present
specialities are the development of
nondestructive methods of testing and
research on internal stresses. He is
the senior author of the book, Interpre-
tation of Electron Diffraction Patterns
(2nd edition, Hilger, London, 1971).

I am disappointed that Andrews has
not given us the type of detailed treat-
ment of metallurgical techniques sug-
gested by the title and by the preface,
which begins: "This textbook is in-
tended to cover the principal and well-
established techniques which may be
used in metallurgical practice and. re-
search. . . . There are already a num-
ber of excellent texts dealing with
physical and structural metallurgy
[that nonetheless] tend to give only
outlines of techniques which are not
really adequate for the needs of stu-
dent or qualified, professional metal
scientist who is required to learn about
and work on some aspect of the
subject. There appears therefore to be
a gap here which the present book
aims to close." The type of treatment
conjured up by these words was written
20 years ago by A. V. Seybolt and J. E.
Burke, Procedures in Experimental
Metallurgy (Wiley, New York, 1953).
The detailed instructions given by
these authors on such topics as making
furnaces, measuring temperatures, pro-
ducing vacuum and growing crystals
have aided countless students and re-
search workers. Mention should also
be made of the advanced, multivolume
treatise edited by R. F. Bunshah,
Techniques of Metals Research, Vol-
umes 1-7 (Wiley-Interscience, New
York, 1968-72).

Andrews intended to introduce each
description of an experimental tech-
nique by brief background theory and
to conclude with typical applications.
Unfortunately, the portion on experi-
mental techniques is almost invariably
disappointingly brief. In the chapter,
"Internal Friction Techniques," for ex-
ample, the first 28 pages are devoted to
an introduction and essential back-
ground. The torsion pendulum, the
most popular technique, is then de-
scribed in ten lines and a figure. Six
additional pages are used for rather
general descriptions of other tech-
niques, and then 38 pages describe ap-
plications. A student would need to
consult other sources to learn the de-
tails of constructing and operating a
torsion pendulum.
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An electromagnetic instrument is used to hunt for buried archaeological items. Different
thicknesses of high-susceptibility topsoil cause the instrument reading to vary. After a
figure that appears in M. S. Tite's book Methods of Physical Examination in Archaeology.

Not only is this pattern of treatment
typical of other techniques, but two
chapters are devoted entirely to back-
ground information: "Outline of Crys-
tallographic Principles" and "Funda-
mental Basis of Diffraction." These
topics are covered in standard text-
books and could have been omitted or
drastically condensed, thus leaving
space for a more detailed treatment of
experimental techniques.

A.G.GUY
University of Florida

Gainesville

Methods of Physical
Examination in Archaeology

M. S. Tite
385 pp. Seminar Press, London, 1973.
£6.80

This book is an attempt to review in a
systematic fashion the most significant
chemical and physical methodology

applicable to solving archaeological
problems. These problems include
finding sites for archaeological excava-
tions, dating of artifacts and habita-
tions, identification of sources of mate-
rials and the determination of methods
of manufacture.

Methods of Physical Examination in
Archaeology, with the advantage of
single authorship, is in many ways
more useful for anyone wishing to know
about the potentials of chemical and
physical applications to archaeological
studies than the several composite au-
thorship books that have appeared on
this subject over the past ten years.

A major flaw in the book is that it is
not always clearly aimed at either the
physical scientist interested in ar-
chaeology or the archaeologist inter-
ested in a knowledge of physical and
chemical methodology. Thus the all-
too-frequent reviews of techniques and
instrumentation are either incompre-
hensible (to a non-scientifically trained
archaeologist) or banal (to the scien-
tist) depending on the viewpoint.

The recognition of a flaw implies

PHYSICS TODAY , FEBRUARY 1974 53


