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A translation of the physics sec-
tions of Doklady Akademii Nauk
SSSR, the Proceedings of the
USSR Academy of Sciences. All-
science journal offering four-page
reports of recent research in
physics and borderline subjects.
Monthly. $160 US & Possessions.
$166 foreign.
$171 optional air freight Europe.
$180 optional air freight Asia.
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A translation of Uspekhi Fizi-
cheskikh Nauk. Offers reviews of
recent developments comparable
in scope and treatment to those
carried in Reviews of Modern
Physics. Also contains reports on
scientific meetings within the
Soviet Union, book reviews, and
personalia.
Monthly. $145 US & Possessions.
$151 foreign.
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concepts, even in the somewhat limited
setting provided by the mean-field theory,
without becoming too fragmentary.

Overall, the authors succeeded in
writing a well-balanced and widely ac-
cessible account of an active field of con-
densed-matter physics.

JOSEPH SAK
Rutgers University

Functional Integration and
Quantum Physics

B. Simon
303 pp. Academic, New York, 1979.
$29.50

Writing in 1929, Norbert Wiener re-
marked, "Mathematical attacks on the
quantum theory, except from the side of
the professional physicist, have proved
disappointing so far, and indeed Professor
Weyl's treatment of the group theory is
the only contribution from the side of the
pure mathematician which has definitely
become incorporated into the physics
quantum theory."1 Certainly, this is no
longer true; in fact, Barry Simon's book
Functional Integration and Quantum
Physics describes recent developments in
quantum dynamics that exploit one of
Wiener's unique mathematical contri-
butions—the functional integral. Wie-
ner, who wrote frequently on the statis-
tical basis for quantum mechanics, would
have recognized as logical heir to his
Maxwellian versus Gibbsian point of
view2 the present relation between real
time and Euclidean (imaginary) time.
This Euclidean framework has become
the primary setting for constructive
quantum field theory, which has spurred
much of the development in quantum
mechanics Simon discusses.

Functional integration serves to pro-
vide the main mathematical theorem by
which the Euclidean framework enters
quantum physics via the Feynman-Kac
formula. This represents the semigroup
generated by the Schrodinger Hamilto-
nian as an integral over a function space
with respect to a Gaussian probability
measure. Development of this formula
as well as essential background from
probability theory takes up Simon's first
two chapters. By means of these ideas,
Elliot Lieb has given a formula that allows
estimates of the number of energy eigen-
values below a given value, as well as the
stability-of-matter bound for a neutral
system of electrons and fixed positive
charges. Physical ideas from Thomas-
Fermi theory play a key role here. When
the Schrodinger equation requires veloc-
ity-dependent potentials, such as for
magnetic fields, K. Ito's theory of sto-
chastic integrals provides an extension of
the Feynman-Kac formula, which may
have further application to gauge theories.

This discussion is particularly welcome,
as Ito's ideas are not so accessible to
physicists. Apart from a final chapter
with overviews on special topics, among
them constructive (Euclidean) field
theory, the two remaining chapters treat
properties of eigenvalues such as mono-
tonicity in the coupling strength as well as
perturbation theory and variational
principles. This line of ideas inherited
from statistical mechanics is possible in
the imaginary time as opposed to the
real-time formulation of quantum me-
chanics.

Throughout the book the discussion is
expertly written and includes a wealth of
detail amply rewarding the reader who
wishes to become armed with the "tools of
the trade." It is not, however, a book for
the casual reader, for familiarity with in-
tegration theory and functional analysis
is essential. It will therefore be of interest
primarily to probabilists and mathemat-
ically oriented physicists. For students
with this background, the book could
serve as a text for an advanced graduate
course. The less mathematically pre-
pared reader will need to make a large
step to enter this branch of mathematical
physics. Amongst leading exponents of
this art, Barry Simon has done more than
his share producing books that are timely
and provide entry to avenues of current
research. This book is no exception.
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Current Topics in

MATERIALS SCIENCE
edited by E. Kaldis, Laboratorium fur Festkorperphysik ETH, Zurich, Switzerland.

These volumes cover many highlights of the last 20 years research in materials science, but also
important topics which have been rather neglected up to now. They present a well-balanced
combination of reviews dealing with applied and fundamental research, theory and experiment.
Some of the reviews included are conceived as a standard all round presentation of their subject,
whereas others concentrate on some important facets of a large topic. Special attention has been
given to overcome language barriers and to present the work of a really international team of authors
from the best materials research laboratories of Europe, USA, the USSR and Japan.

Volume 1
1978 xii + 762 pages
Price: US $126.75/Dfl. 260.00! ISBN 0-7204-0708-7

"Although broad in range, the topics covered are predo-
minantly crystal oriented. With an average o! some 75 pages
per review and an excellent choice of authors, this volume
is indeed authoritative. The editorial claim that literature,
at least through the end of 1976, was covered, seems to be
well founded and makes this a timely work....
This is an excellent review. With this book on the shelf, this
reviewer finally felt free to discard his voluminous file of
LiNbO3 reprints, and that is close to the highest com-
pliment one can give any review article. This alone, in my
opinion, makes the volume well worth having."

Ferroelectrics

Volume 2 (Crystal Growth and Materials)
1977 xiv + 918 pages
Price: US $146.25/Dfl. 300.00 ISBN 0-7204-0740-0
"... The volume is well set out, much care has gone into
the highly professional presentation of all the articles and
the photographic reproductions are very good. The entire
volume illustrates the way in which the many aspects of
materials science overlap and interact with other disciplines,
and should be of great topical and educational interest
to research workers at all levels in many fields."

Physics in Technology

Volume 3
1979 x + 692 pages
Price: US $112.50/Dfl. 230.00 ISBN 0-444-85245-X
Any serious activity in materials science, whether research,
manufacturing, teaching or publishing, should be based on
the recognition that a material, its properties and their
theoretical background, constitute a unity. In this volume,
which presents in six chapters, a spectrum of important
topics in theoretical, fundamental and applied materials
research, emphasis is once more given to the strong inter-
relation between theoretical and applied research.
CONTENTS: Preface. 1. Localization of Electrons (C.
Haas). 2. Bonding and Relationships Between Structure
and Physical Properties in Chevrel-Phase Compounds
M Mo XB (M = metal, X = S, Se, Te) (K. Yvon). 3. Basic
Mechanisms in the Early Stages of Epitaxy (R. Kern,
G. Le Lay and J. J. Metois). 4. Nucleation Theory for
High and Low Supersaturations (S. Stoyanov). 5. Optical
Fibreguides for Lightwave Communications (J. R.
Carruthers). 6. Materials Aspects of Solar Cells (K. J.
Bachmann). Subject Index. Materials Index. Cumulative
Index • Volumes 1-3.

Volume 4
1980 about 606 pages
Price: US $102.50/Dfl. 210.00 ISBN 0-444-85348-0
Some of the 9 chapters of this volume concentrate on a
specific group of materials, covering both fundamental

and applied research. Other chapters discuss experimental
methods which can be applied to - or physical, structural
and chemical phenomena which are characteristic for - a
variety of materials.
CONTENTS: 1. Miniature Neodymium Lasers (G. Huber).
2. Eu Fluorescence and its Application in Medical X-Ray
Intensifying Screens (L. H. Brixner, J. D. Bierlein and V.
Johnson). 3. Materials for Open Cycle MHD-Generators
(S. J. Schneider, H. P. R. Frederikse, T. Negas and G. Rudins).
4. Applications of Low Pressure Plasmas in Materials
Science (S. Veprek). 5. Plasma Diagrams of Electronic
Materials (J. Brice). 6. Interfacial Tension and Adsorption
of Metallic Systems (N. Eustathopoulos and J. C. Joud).
7. Two-dimensional Phase Transitions of Simple Molecules
Adsorbed on Graphite (M. Bienfait). 8. Defect Structure and
Growth Mechanisms of Long-chain Normal Alkanes (R.
Boistelle). 9. Structural Anisotropy, Physical and Mecha-
nical Properties (A. M. Lejus and R. Collongues).

Volume 5
1980 about 576 pages
Price: US $97.50/DfI. 200.00 ISBN 0-444-85389-8
Keeping the general interdisciplinary scope of the previous
volumes, volume 5 presents reviews both on electronic
materials with direct impact for devices applications and
on topics not directly connected to applications, which
however may help to explain some aspects of applied
problems.
CONTENTS: 1. Preparation of Gallium Arsenide (L Holland,
J. C. Brice and J. Hallais). 2. Application of the Theory of
Rate Processes in the CVD of Gallium Arsenide (R. Cadoret).
3. Influence of the Structure of Aqueous Solutions on
Crystal Growth (A. A. Chernov and V. V. Sipyagin). A.
Evaporation Mechanisms of Liquids (H. Cammenga). 5.
Polytypism in Micas (A. Baronnet). Cumulative Index for
Volumes 1-5.

Volume 6
1980 about 500 pages ISBN 0-444-85420-7 In preparation
The interdisciplinary palette of this volume covers five
different important topics of the Materials Science includ-
ing Ill-V and II-VI Compounds, particularly zinc oxide,
amorphous layers (GdCo, FeB), epitaxial layers and high-
temperature vapors.
CONTENTS: 1. The Characterization of Semiconductor
Materials and Devices by Electrochemical Techniques (M.
M. Faktor, T. Ambridge, C. R. Elliott and J. C. Regnault).
2. Zinc Oxide • Properties and Behaviour (W. Hirschwald).
3. Studies of Epitaxial Growth of Thin Films by Electron
Microscopy (G. Honjo and K. Yagi). 4. Microstructure of Vapor
Deposited Amorphous and Crystalline Thin Films (H. J.
Leamy, G. H. Gilmer and A. G. Dirks). 5. Molecular Species
in High- Temperature Vaporization (K. A. Gingerich).

Subscription Scheme
This series is available under a subscription scheme, offering
a special discount of 15% on the list price of each volume.

North-Holland Publishing Company: P O Box 211, Amsterdam, The Netherlands
52 Vanderbilt Ave, New York, NY 10017, U.S.A.

The Dutch guilder price is definitive. US $ prices are subject to exchange rate fluctuations
le No. 36 on Reader Service Card



The Whys of Subnuelear Physics (Proc. of
an int. school, Erice, Italy, July-August 1977).
A. Zichichi, ed. 1252 pp. Plenum, New York,
1979. $85.00
Advances in Nuclear Science and Tech-
nology, Vol. 12. J. Lewins, M. Becker, eds.
346 pp. Plenum, New York, 1980. $39.50

Atomic, Molecular
and Chemical Physics
Quantum Theory of Chemical Reactions,
Vol. 1: Collision Theory, Reaction Path,
Static Indices. R. Daudel, A. Pullman. L.
Salem, A. Veillard, eds. 248 pp. Reidel,
Hingham, Mass., 1980. $34.20

Weak Intermolecular Interactions in
Chemistry and Biology. P. Hobza, R. Zah-
radnik. 245 pp. Elsevier, New York, 1980.
$49.00
Atomic and Laser Spectroscopy. A. Corney.
780 pp. Oxford, New York, 1980 (first pub-
lished, 1977). $24.95

Optics and Acoustics
The Monte Carlo Methods in Atmospheric
Optics. G. I. Marchuk, G.A. Mikhailov, M. A.
Nazaraliev, R. A. Darhinjan, B. A. Kargin, B.
S. Elepov. 216 pp. Springer, New York, 1980.
$29.80
Light Scattering in Physics, Chemistry and
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Biology (Proc. of a meeting, London, UK,
February 1978). A. D. Buckingham, G. W.
Series, E. R. Pike, J. G. Powles. 261pp. Royal
Soc, London, UK, 1980. $25.75

Fluids and Plasmas
Interaction of Waves in Plasma and Gen-
eration of Laser-Induced Parametric In-
stabilities. S. S. Jha, S. Srivastava. 86 pp.
Indian Nat. Sci. Acad., New Delhi, India, 1979.
(Price not stated)

Condensed Matter
and Materials Science
Current Topics in Materials Science, Vol.
3. E. Kaldis, ed. 701 pp. North-Holland,
New York, 1979. $95.50
Theory and Practice of Direct Methods in
Crystallography. M. F. C. Ladd, R. A.
Palmer, eds. 434 pp. Plenum, New York,
1980. $35.00
Site Characterization and Aggregation of
Implemented Atoms in Materials (Proc. of
a NATO Adv. Study Inst., Aleria, Corsica,
France, September 1978). A. Perez, R.
Coussement, eds. 523 pp. Plenum, New
York, 1980. $55.00
Point Defects in Metals II: Dynamical
Properties and Diffusion Controlled Re-
actions. P. H. Dederichs, K. Schroeder, R.
Zeller. 272 pp. Springer, New York, 1980.
$39.60
Charge-Coupled Devices. D. F. Barbe, ed.
189 pp. Springer, New York, 1980. $38.80

Astronomy, Cosmology
and Space Physics
Introduction to Advanced Astrophysics. V.
Kourganoff. 492 pp. Reidel, Hingham, Mass.,
1980. $71.05 clothbound, $28.45 paper-
bound.
Astronomy: Selected Readings. M. A.
Seeds, ed. 196 pp. Benjamin/Cummings,
Menlo Park, Cal., 1980. $7.95
An Introduction to Nuclear Astrophysics.
J. Audouze, S. Vauclair. 184 pp. Reidel,
Hingham, Mass., 1979. $39.50 clothbound,
$19.95 paperbound.
Astronomical Calendar 1980. G. Ottewell.
47 pp. G. Ottewell, Greenville, S.C., 1979.
(Price not stated)

Biological and Medical Physics
Ultrasonics. J. P. Woodcock. 172 pp. Hil-
ger, Bristol, UK, 1979 (US dist.: Heyden,
Philadelphia, Pa.). $24.00
Computing Principles and Techniques
(Medical Physics). B. L. Vickery. 191 pp.
Hilger, Bristol, UK, 1979 (US dist.: Heyden,
Philadelphia, Pa.). $24.00
Physics: Health and the Human Body. D.
R. Gustafson. 528 pp. Wadsworth, Belmont,
Cal., 1980. $16.95

Theory and
Mathematical Physics
Theoretical Mechanics of Particles and
Continua. A. L. Fetter, J. D. Walecka. 587 pp.
McGraw-Hill, New York, 1980. $23.00
Representation Theory of Lie Groups (Proc.
of a symp., Oxford, UK, June^July 1977). M.
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This unique book gives a unified presentation of the entire subject of particle
physics, starting with a self-contained discussion of quantum field theory and

going on to the symmetry and interaction of particles. It expresses the author's
personal approach to the subject and contains many derivations and formulas that

have not yet appeared in literature. Among the important, but rarely discussed,
topics in the field are the foundation of symmetry principles, order-of-magnitude
estimations, the development of soliton physics, vacuum as a physical medium,

quark confinement and quantum chromodynamics. It is useful for beginning
students as well as seasoned workers in the field.

SEPT. 1980 approx 575 pages
Cloth: Dfl 80/S35.00 ISBN: 3-7186 0032-0
Paper: Dfl 35/S14.50 ISBN: 3-7186 0033-8

Also available in Chinese. Please write to publisher for details.

INTRODUCTION TO FIELD THEORY AND PARTICLE PHYSICS
byT.D.Lee

Volume 1 in the series, CONTEMPORARY CONCEPTS in PHYSICS edited
by Henry Primakoff (University of Pennsylvania). Associate Editors: Eli

Burstein; Willis Lamb; Leon Lederman; Sir Rudolf Peierls, Mai Ruderman.
This select series of volumes is addressed to the professional physicist and to the

serious graduate student of physics in subject areas at the forefront of current
research in which an assessment of "where we are now" is useful.

CONTEMPORARY CONCEPTS IN PHYSICS will be rigorous in its treatment,
supplying the intellectual tools necessary for the appreciation of the present

position, and the framework upon which future developments may be based.
These volumes will trace the synthesis of ideas in such a way that the reader
will be able to grasp the evolution of a subject both historically and logically
and will present the working concepts of leading physicists in a manner that
will convey the authors' unique perspectives and provide a deep and incisive

insight. Titles in this series may be ordered on a continuation order basis;
please write to publisher for details.

Prices and publication dale are subiecl lo change without nonce Dollar prices include postage ana Handling Orders lor Norm and South America should be sent through your
Doohselier or to harwood academic publishers posl ottice bo« 786 cooper station new york new york 10003 Orders lor the res! ol the world should be sent through your bookseller

or to harwood academic publishers c o Proosi en Brand! rjv Depl PS Postbus 8335 3503 RH Ulrech! The Netherlands

harwood academic publishers
p.o. box 786, cooper station, n.y. 10003
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F. Atiyah, et al. 341 pp. Cambridge, New
York, 1980. $24.50
Einstein Symposion Berlin (Proc. of a symp.,
Berlin, Fed. Rep. Germany, March 1979). H.
Nelkowski, A. Hermann, H. Poser, R. Schrader,
R. Seiler, eds. 558 pp. Springer, New York,
1979. $29.20

Axiomatic Characterization of Physical
Geometry. H. J. Schmidt. 163 pp. Springer,
New York, 1979. $11.80

Instrumentation and Techniques
Computer Processing of Electron Micro-
scope Images. P. W. Hawkes, ed. 310 pp.
Springer, New York, 1980. $34.00

Radar Range—Performance Analysis. L.
V. Blake. 464 pp. Heath, Lexington, Mass.,
1980. $29.95
Thermoluminescence Techniques in Ar-
cheology. S. Fleming. 241 pp. Oxford, New
York, 1980. $39.50
Digital Spectral Analysis. C. K. Yuen, D.
Fraser. 164 pp. CSIRO, East Melbourne,
Australia; Pitman, Belmont, Cal., 1979. (Price
not stated)

Secondary Ion Mass Spectrometry: SIMS
II (Proc. of an int. conf., Stanford, Cal., August
1979). A. Benninghoven, C. A. Evans, Jr., R.
A. Powell, R. Shimizu, H. A. Storms, eds. 309
pp. Springer, New York, 1979. $30.00

The AutoEL III
A Logical Approach

to Thin Film Measurements
Oxides • Nitrides • Photoresist

The AutoEL® III is the most ad-
vanced ellipsometer that you can
buy. Combining the latest in
microcomputer technology and 30
years of l eadersh ip in e l l ip-
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search. 1. Direct readout of thick-
ness and refractive index of
s ingle and multiple fi lms. 2.
K e y b o a r d e n t r y of s a m p l e
parameters (ie N & K) permits the
m e a s u r e m e n t of an in f in i te
number of film/substrate combi-
nations. 3. Printed readout of film

thickness, index, full cycle thick-
ness, delta and psi. 4. One button-
operation for routine measure-
ment (ie oxides, nitrides, photo-
resists). 5. 25M (001") beam size
with micro spot optics 6. Autocol-
limating telescope for accurate
sample alignment and viewing. 7.
6" sample stage with tilt adjust-
ments and calibrated translation
in plane of sample. 8. Helium
neon laser light source. For a de-
monstration or more information,
p l e a s e c o n t a c t R u d o l p h
Research, 40 Pier Lane, Box 1446,
Fairfield, N.J. 07006(201)227-6810.
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Theories of Engineering Experimentation
(Third Edition) H. Schenk. 312 pp. Hemi-
sphere, Washington, D.C., 1979 (first ed.,
McGraw-Hill, New York, 1961). $21.00
Solid State Electronic Devices (Second
Edition). B. G. Streetman. 474 pp. Pren-
tice-Hall, Englewood Cliffs, N.J., 1980.
$21.95
Energy
Solar Energy Conversion: An Introduc-
tory Course (Lectures from a course, Ontario,
Canada, August 1978). A. E. Dixon, J. D.'
Leslie, eds. 1322 pp. Pergamon, Elmsford
N.Y., 1979. $60.00
National Energy Issues—How Do We De-
cide?: Plutonium as a Test Case (Proc. of a
symp., Argonne, Illinois, September 1978). R.
G. Sachs, ed. 357 pp. Ballinger (Harper &
Row), Cambridge, Mass., 1980. $25.00
Fission, Fusion and the Energy Crisis.
(Second Edition). S. E. Hunt. 178 pp. Per-
gamon, Elmsford, N.Y., 1980 (first ed., 1973).
$10.00
History, Philosophy,
Society and Government
Populare Schriften (writings of Ludwig
Boltzmann). E. Broda, ed. 296 pp. Vieweg,
Wiesbaden, Fed. Rep. Germany, 1979. DM
29.80
The Technology of Man: A Visual History.
D. Birdsall, C. M. Cipolla. 261pp. Holt.Ri-
nehart & Winston, New York, 1980. (Price not
stated)
The Sciences in the American Context:
New Perspectives. N. Reingold, ed. 398 pp.
Smithsonian, Washington, D.C., 1979. $17.50
clothbound, $9.95 paperbound.

Student Texts and
Popularizations
Mathematical Methods for Introductory
Physics with Calculus (Second Edition). R.
C. Davidson, J. B. Marion. 239 pp. Saunders,
Philadelphia, Pa., 1980 (first ed., 1973).
$7.95
Practical Physics: The Production and
Conservation of Energy. J. F. Mulligan.
543 pp. McGraw-Hill, New York, 1980.
$16.95
The Physics Around You. D. D. Long. 607
pp. Wadsworth, Belmont, Cal., 1980.
$16.95
Physics in Your World (Second Edition). K.
F. Kuhn, J. S. Faughn. 565 pp. Saunders,
Philadelphia, Pa., 1980 (first ed., 1976).
$14.95
The Search for Life in the Universe. D.
Goldsmith, T. Owen. 444 pp. Benjamin/
Cummings, Menlo Park, Cal., 1980. $12.95

Miscellany
How to Prepare for College Board
Achievement Tests: Physics (Third Edi-
tion). H. Gewirtz. 270 pp. Barren's, Wood-
bury, N.Y. 1980 (first ed., 1973). $5.95
Advanced Analysis with the Sharp 5100
Scientific Calculator. J. M. Smith. 132 pp.
Wiley, New York, 1979. $6.95.
On Teaching Physics (reprints from Amer.
Journal Phys). 170 pp. Amer. Assn. Phys.
Teachers, Stony Brook, N.Y., 1979. $5.00 a
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