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by C. R. A. CATLOW and W. C. MACKRODT
(Springer-Verlag, Berlin-Heidelberg-New York) 1982,
Edited

320 p., DM 42,- ; US X 17.60. ISBN 3-540-11588-9.
This volume is an excellent introduction to the field of computer
simulation in solids. It arose from a meeting held at the Daresbury
Laboratory of the S.E.R.C. (U.K.) in May 1980. Rather than produce a set of conference proceedings, each set of authors was
charged with producing a definitive article on one area of the sub-

ject.
The first section of the book is concerned with computer tech-

niques for both static simulations and for molecular dynamics simulation. Monte Carlo methods and quantum mechanical cluster
methods are also described, and the editors note that future developments will rely increasingly on the latter. Calculations of both
thermodynamic properties and transport properties are treated in

depth.
Four chapters deal with the choice of interatomic potentials in
ionic and covalent solids and in metals. Finally, applications are
outlined for a wide variety of systems from simple oxides and halides
to complex minerals and semiconductors.
The editors state that good simulation studies form a bridge
between the fundamental physics and experimental work. They are
to be congratulated on producing a well balanced and coherent
volume which will be of use to students and to workers starting in
this and related fields.
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(Springer-Verlag, Berlin-Heidelberg-New York).
Volume 1, Part 1 : The Quantum Theory oj’ Plúnck,
Einstein, Bohr and Sommerjeld : Its Foundation and
the Rise of ’ its DJjiculties, 1900-1925. 372 p.,
DM 75,- ; US S 31.30, ISBN 3-540-90642-8.
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and the Rise of ’ its Difficulties 1900-1925. 506 p.,
DM 85,- ; US S 34.00, ISBN 3-540-90667-3.
Volume 2 : The Discovery of ’ Quantum Mechanics
1925. 355 p., DM 65,- ; US S 26.00, ISBN 3-54090674-6.
Volume 3 : The Formulation oj’Matrix Mechanics and
its Modifications 1925-1926. 334 p., DM 75 - ;
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Volume 4, Part 1 : The Fundamental Equations oj’
Quantum Mechanics 1925-1926. Part 2 : The
Reception of ’ the New Quantum Mechanics 19251926. 322 p., DM 75,- ; US S 30.00, ISBN 3-54090680-0.

J. E. PARKIN.

The twentieth century has witnessed two of the greatest advances
in scientific thought
relativity and quantum mechanics. Up
to the end of the nineteenth century Newtonian mechanics and
Maxwell’s formulation of electrodynamics formed the foundations
of physical science. The remarkable success enjoyed by classical
physics led to the belief that the view of the physical world as
seen through a classical eye was almost complete. However, experimental data that could not be fitted within the then existing
classical framework were beginning to accumulate. Strenuous
efforts to adapt the classical theory to fit the new facts remained
a failure. It was Planck who made a radically new start with the
postulate of quanta of energy and the introduction of the constant
h through E
hv. Subsequent development in the hands of a
few
Bohr, Bom, Dirac, Heisenberg, Pauli and Schr6dinger
culminated in the formulation of quantum mechanics in 1925-26.
A key step in the development of quantum mechanics was the
realization that our experience of the macroscopic world cannot
be extrapolated to the microscopic world in a simple manner. At
the macroscopic level, wave and corpuscular properties are mutually
exclusive. At the microscopic level this is not so. Electrons, for
example, have both particle-like and wave-like properties. Because
of the use of concepts or ideas contrary to common sense there
was a degree of reluctance to accept the new theory. Common
sense at times can be a poor guide. Einstein once said that common
sense is that layer of prejudices one acquires before the age of
sixteen. What is common sense varies from generation to generation. What was exciting and radically new yesterday is common
sense today. It is not surprising that the present-day students
accept quantum mechanics with great ease.
An important feature of the theory is the recognition of the
impossibility of a complete separation between the behaviour of
a quantum object and its interaction with an observer. As Heisenberg remarked, the language of quantum mechanics is one of
interactions and not attributes. Processes and not properties are
its grammar. Or as Bohr put it, quantum theory reminds us of
the old wisdom that in the drama of life we ourselves are both the
players and the spectators. Perhaps the most profound impact of
-
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on Picosecond Phenomena, Garmisch-Partenkirchen, Fed. Rep. of Germany, June 16-18, 1982

Proceedings

(Springer-Verlag, Berlin-Heidelberg-New York), 1982,
401 p., DM 66,- ; US S 26.40. ISBN 3-540-11912-4.
This third volume of conference proceedings continues in the
vein as its predecessors, with sections on technical developments and applications in molecular physics, solid state physics
and photochemistry of chemical and biochemical systems. The
two years since the previous conference has seen the development
of pulses in the femtosecond range and the Holmdel group report
their generation of 30 fs pulses. Later authors give details of the
use of such extremely short pulses in the study of molecular dynamics of liquids. There is ample evidence that many fruitful studies
are being made in the picosecond region and authors are presenting
completed work rather than preliminary results.
The series is undoubtedly a useful guide to current work and
will act as a stimulus to people working in related areas. The volume
is well reproduced from authors’ copy.
same
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the new mechanics is the realization that nature is not deterministic but statistical. Although a small band of physicists and
philosophers still remain sceptical of this view, the essential correctness of quantum mechanics has been amply verified over the years.
The evolution of quantum mechanics is a paradise for the historian of science. A study of the thinking that had gone into the
formulation of the theory as well as an analysis of contemporary
thought are fascinating for both the historian and the physicist.
Several historical studies of quantum mechanics exist. However,
The Historical Development of Quantum Theory by Mehra and
Rechenberg is the most ambitious attempt so far. The authors
have been working on the project for over thirty years. One of
them has had the benefit of long discussions with most of the
principal architects at various times and these provide additional
insight. The authors claim with justification that the « depth and
scope of our work are different from many attempted so far : we
bring in all the physical, mathematical and human details to provide the reader a complete account of the old quantum theory
and the discovery and development of quantum mechanics ». In
these volumes the original papers are discussed in great detail and
the material is presented in a coherent manner. The presentation
is essentially factual without any serious attempt on a critical
appraisal. The authors’ fascination for details, major and minor,
primary and secondary, has resulted in a text lacking in perspective. The reader has to remain alert so that he does not sink in
the sea of minute details. The bibliography is extensive and each
volume carries an author index, but alas there is no subject index.
Volume 1, which appears in two parts, covers the old quantum
theory period. It provides a setting as it were for the birth of the
new mechanics. It deals mainly with the works of Planck and
Einstein on the quantum nature of radiation and with Bohr’s
studies of the atom. In addition it describes other important topics
such as de Broglie’s wave-particle duality hypothesis, electron spin
and the exclusion principle, Zeeman effect, Stern-Gerlach experiment, and the Compton effect. These studies showed clearly the
inadequacy of the then existing theories and pointed towards the
need for a radically new approach. Volume 2 is mainly devoted
to Heisenberg. It deals with his early life, the influence of Sommerfeld, Born and Bohr on his scientific development, and the events
leading to his formulation of quantum mechanics. With the publication of his paper began the Golden Age of Theoretical Physics.
Volume 3 describes the period when the theory was given a more
precise mathematical basis and applied successfully to some
atomic problems. The principal participants of this period were
Heisenberg, Born, Jordan and Pauli. The first half of Volume 4 describes Dirac’s formulation of quantum mechanics. It includes a
sketch of Dirac’s early life in Bristol and later in Cambridge together with a brief account of the intellectual atmosphere of Cambridge during that period. The second half describes the reactions
of the physics community to the new theories. It is interesting that
the American physicists received the theory with great enthusiasm
and went on to apply it to atomic problems with great success.
In these volumes the story of quantum mechanics is told in a
language and style appropriate to the period. The authors could
have with advantage weaved into the text a view from the modem
standpoint. These volumes form a part of a series. The forthcoming volumes are to include wave mechanics, applications,
quantum theory of radiation and epistemology. When complete,
the series should become a standard source of reference. The
general reader would welcome a single volume, sketching the
highlights of the story from both the human and scientific points
of view.
T. THIRUNAMACHANDRAN.

Nuclear

Technologies in a Sustainable Energy System

Selected papers from an I.I.A.S.A. Workshop,
1981, ed. by G. S. Bauer and A. McDonald

May

(Springer-Verlag, Berlin-Heidelberg-New York) 1983,
329 p., DM 68,-; US S 29.30, ISBN 3-540-12154-4.
This
energy

symposium manages to be positive
supplies without being too utopian.

about future world

The tone is set by the first two papers, from the organizers
W. Haefele and A. A. Harms. Haefele reviews prospects for the
availability of fossil fuels and fissile uranium over the next 100 years.
He shows that there is no immediate crisis, at present rates of use,
but that there is no clear, proven energy source available to take
over from fission around the year 2030. He points out also that
we need a variety of transportable and storable liquid fuels, to
complement fixed electrical power utilities. In Harms’ paper the
emphasis is more particularly on nuclear processes, but treated as
a menu of flexible options. This is the strength of the symposium
its stress on how any neutron-producing process could be used
to enrich the enormous fertile reserves of thorium and uranium.
Its weakness is, of course, that only the fission fast-breeder is
available today, and that has a doubling time which is comparable
with the timescale on which other reserves are known to be running
out. Harms’ favoured solution to this problem is to develop fusion,
not primarily as an energy source but as by far the most copious
of possible neutron sources ; to be complemented by accelerator
enrichment and other techniques.
The more technical articles which follow are organized under
the headings : « Fission and Fission Breeding », « Fusion and
Dense-Plasma Neutron Sources », « Accelerator Breeding » and
« Handling the Waste ». None is at the technical research-paper
level of specialization but all go well beyond the level of mere
journalistic review. One learns a great deal from them of the possibilities of such new technologies as hydrogen production through
fusion, the disposal of waste in self-sinking capsules which melt
their way into the earth’s crust by using their own radioactive
heat, families of small fission reactors depending on one local
breeder. The tone is positive but avoids shallow optimism, and
the final papers contain warnings from Freeman Dyson and
Hans Bethe about the dangers of setting grandiose goals when
what is needed is steady progress.
This is an important contribution to the debate on future energy
supplies. It does not pretend to solve the technical problems, but
it helps define which of those problems are important.
-

D. J. MILLER.

Dynamical Gauge Symmetry Breaking
A collection of reprints edited by

E. Farhi and

R. Jackiw

(World Scientific) 1983, 403

p., £

14.50, ISBN 0-971-

95025-1.

Seeing around the next corner is the theorist’s job. Experimental
particle physicists can see very clearly where they must go for the
idea of what is to be found out
about the electroweak theory and about Q.C.D. But what comes
after that ? The road « beyond the Z » is completely hidden.
These papers represent a major school of thought among those
who claim to be able to see around the comer. They reject the
idea of a simple Higgs field, and invoke a « naturalness » criterion
which tries to account for the mass-differences between the quarklepton generations as a dynamical effect coming from a new class
of particles, often referred to as « technicolour » particles.
The collection begins with « Prehistory » - the papers of
Anderson (1958) and Nambu (1960) on the implications of the
B.C.S. theory of superconductivity. Then the development goes
on with (among others) Schwinger, Migdal and Polyakow, Cornwall and Norton, through Weinberg to Susskind and the fully
developed technicolour theory. Ellis and others discuss possible
tests and current experimental constraints. The most recent papers
in the collection include ’t Hooft’s 1980 work on « Naturalness,
chiral symmetry and spontaneous chiral symmetry breaking » and
Abbott and Farhi (1981) on « A confining model of the weak
interaction ».
It would be a good going away present for a new Phd in theoretical physics, but it may have very little to do with what we will
find when we get around the next experimental corner.
next five years or so, and have an
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Weak Interactions of Leptons and

Quarks

E. D. COMMINS and P. H. BUCKSBAUM

(Cambridge University Press) 1983,

474 p., £ 16.50,

ISBN 0-521-27370-6.

E. AZOULAY

McGraw-Hill, 224 p. &#x26; 418 p.

Ten years ago one of the authors of this book (EDC) wrote a
monograph called « Weak Interactions » which was to become a
standard postgraduate text. Since that time elementary particle
physics, and weak interactions in particular, has undergone a

revolution, with the emergence of renormalizable theories which

unify the weak and electromagnetic interactions, and major new
experimental discoveries such as neutral currents and charmed
particles. A new book was therefore much needed to interpret
these new results in the framework of modem theory. This is the
aim of the present monograph, whose title reflects the changed
emphasis of the field.
The book starts with a brief historical survey of weak interactions, and motivates the need for a new theory. Unfortunately

theories (renormalizable Gauge theories) are technically
difficult than ealier ones and the author of a book such as
this, whose emphasis is on the phenomenological aspects of the
subject, must face the problem of when, and in what depth, to
present the theoretical framework. The solution of Commins
and Bucksbaum is to give (in Chapter 2) an overview of what has
come to be known as the Standard Model, and to reinforce the
ideas with the results of practical calculations in later chapters
were appropriate. This approach seems very sensible because it
means that Chapter 2 may be omitted by readers who already
know the theory, or who do not but are only interested in the
results. Readers not falling into either of these two categories,
and that should include most students, may find Chapter 2 rather
hard going, because a lot of material is compressed into some
sixty or so pages. This chapter also requires a passing acquaintance with quantum field theory in addition to the general knowledge of elementary particle physics and relativistic quantum
mechanics which is needed throughout the book. Nevertheless,
perseverance should bring its rewards in a better understanding
of the calculations that follow in later chapters.
The style and division of material, in the rest of the book, follows that of Commins’ earlier work. Thus there are (updated)
chapters on such topics as leptonic weak interactions, neutral
K-mesons and CP violation, nuclear p-decay, etc. In addition,
there are new chapters on the parity non-conserving eN and NN
interactions (where experiments have provided important evidence
of electro-weak interference effects crucial for the new theories),
on lepton mixing, neutrino oscillations and neutrino mass (an
area of great current interest for extensions of the Standard Model),
and on neutrino astrophysics (reflecting the growth in links between particle physics and cosmology). The book ends with some
useful technical Appendices, and an excellent bibliography.
Like Commins’ earlier work I confidently expect this book to
also become a standard text, to be replaced only when new theoretical developments and experimental results demand it.
the

DEUG B, lre et 2e annkes. Cours &#x26;
exercices. Tomes 1 et 2

Mathématiques.

new

more

B. R. MARTIN.

Theories of
actions

Gauge

Strong and Electroweak

Inter-

P. BECHER, M. BOHM, H. Joos

Wiley and Sons, 306 p.
and Applications of
nance, Proc. of 7th
R. BLINC, M. VILFAN, editors

New

Techniques

Magnetic

AMPERE Summer School, 1982, E.
349 p.
Introduction

aux

thiories de

Reso-

Kardelj Univ.

l’acoustique

M. BRUNEAU

Publications de l’Univ. du Maine, 634 p.
Laser-Plasma Interactions
R. A. CAIRNS, editor
Proc. of 24th Scottish Univ. Summer School,1982.

Unified Field Theories of More Than 4 Dimensions
Including Exact Solutions
V. DE SABBATA, E. SCHMUTZER, editors

Int. School of Cosmology and Gravitation, Erice,
1982, World Scientific, 455 p.
Methods in

Computational Molecular Physics

G. H. F. DIERCKSEN, S. WILSON, editors
D. Reidel, NATO ASI, Series C,

vol. 113 ; 367 p.

The Wave-Particle Dualism. A Tribute to Louis de
Broglie on his 90th Birthday
S. DINER, D. FARGUE, G. LOCHAK, F. SELLERI, editors
D. Reidel, 566 p.

Neutron

Ouvrages reçus

Transport Equation

J. J. DUDERSTADT, E. E. LEWIS, C. Bardos
Proc. of Summer School on Numerical Analysis.
Eyrolles, 325 p.

Riflexions d’un

physicien

A. ABRAGAM

A Development of Quantum
Symmetry

Hermann, 156 p.

Mechanics Based

Considerations

G. H. DUFFEY

Process and Device Simulation for MOS-VLSI Circuits

D.

P. ANTOGNETTI, D. A. ANTONIADIS, R. W. HUTTON,
W. G. OLDHAM, editors

Topical Symposium on High Energy Physics

Martinus

Nijhoff,

NATO ASI, Series E, rP 62, 632 p.

1981.

Reidel, 342 p.

T. EGUCHI, Y. YAMAGUCHI, editors

TOKYO, SEPT. 1982. WORLD SCIENTIFIC, 391 p.

on

1096

SU(3)

x

SU(2)

x

U(l) and Beyond

Non-Equilibrium Entropy and Irreversibility

A. FERRANDO, J. A. GRIFOLS, A. MENDEZ, editors

G. LINDBLAD

Proc. XIIIth GIFT Seminar on Theor. Physics, 1982,
Masella, Spain, World Scientific, 506 p.

D. Reidel, Math.

Lattice

Physics Studies, vol. 5,166 p.

Gauge Theories

and Monte Carlo Simulations

Lasers

Physics, Systems and Techniques

C. REBBI

W. J.

FIRTH, R. G. HARRISON, editors

(Collection of papers) World Scientific, 657

Proc. 23rd Scottish Univ. Summer School,1982, 480 p.

Advances in Nuclear

p.

Quadrupole Resonance,

vol. 5

J. A. S. SMITH, editor

Non-Perturbative Field

Theory and QCD

Wiley &#x26; Sons. 182 p.

R. IENGO, A. NEVEU, P. OLESEN, G. PARISI, editors

Proc. of Trieste

Workshop,

World Scientific, 281 p.

Ferrites for Inductors and Transformers
E. C. SNELLING, A. D. GILES

Research Studies Press Ltd, 167 p.

Turbulence bidimensionnelle
M. LESIEUR et al.
No special du J. de M6ca. Theor. et Appl. (12 articles,
8 en anglais, 4 en franeais) Gauthier-Villars, 292 p.

L’univers mecanique. Introduction a la physique et a ses
methodes
L. VALENTIN

Hermann, coll. Enseignement des Sciences, 300 p.

Weak Interactions and Neutrinos

The

A. MORALES, editor
Proc. 8th Int. Workshop, Javea,
World Scientific, 807 p.

Spain, Sept.

1982.

Discovery of Subatomic Particles

S. WEINBERG
W. H. Freeman &#x26; Co, 206 p.

Ouvrages disponibles sur demande a 1’e’diteur
W. H. Freeman and

Collection

«

The Solar

Company

Scientific American

Powers of Ten

Library ».

System

R. SMOLUCHOWSKI
174 p.,

193 illustrations.

P. and P. MORRISON

164 p., 312 illustrations.

On Size and Life
T. A. McMAHON, J. T. BONNER

Musical Sound
J. R. PIERCE

272 p., 210 illustrations.

242 p., 203 illustrations.
The
Human

Diversity

R. C. LEWONTIN

Living Cell

C. DE DUVE

336 p., 205 illustrations.

179 p., 148 illustrations.

Fossils

Perception

G. G. SIMPSON

I. ROCK

239 p..

198 illustrations.

256 p., 165 illustrations.

1097

Springer-Verlug

Nonlinear Oscillations, Dynamical
cations of Vector Fields

Catastrophe Theory

J. GUCKENHEIMER, P. HOLMES

V. I. ARNOLD

Systems, and Bifur-

Appl. Muth. Sciences, vol. 42, 453 p.

Translated from the Russian

by

R. K. Thomas, 79 p.

Oeuvres
Collected Papers 1:1948-58
3 :1969-82 (in 3 volumes)

; 2 :1959-68

of Linear

Operators
Partial Differential Equations

Semigroups
-

and

Applications

to

A. PAZY

A. BOREL

Appl. Muth. Sciences, vol. 44, 279 p.

Not available

separately, 2226 p. (in

English, French,

German).

Computational Methods for Turbulent, Transonic,
Viscous Flows (A von Karman Institute Book)

and

Random Perturbations ofDynamical
lated from the Russian
M. I. FREIDLIN, A. D. WENTZELL

Systems

trans-

Grundl. der math. Wiss., vol. 260, 326 p.

J. A. EssERS, editor
Radical Reaction Rates in

360 p.

Liquids

K. U. INGOLD, B. P. ROBERTS

Coherent Excitations in

Biological Systems

Landolt-Börnstein, Gr. 11, vol. 13, subvol. c (Radicals
on N, S, P and Other Heteroatoms. Nitro-

Centred

H. FROHLICH, F. KREMER, editors
Proc. Int.

xyls),

Symp. Bad Neuenahr. 1982.224 p.

339 p.

Molecular Constants mostly from Microwave, Molecular Beam and Electron Resonance Spectroscopy

Fluid Mechanics Measurements
R. J. GOLDSTEIN, editor

J. M. BROWN, J. DEMAISON, A. DUBRULLE, W. BUTTNER, E. TIEMANN

630 p.

Landolt-Bdrnstein, Gr. 11, vol. 14, subvol. b, 373 p.

Biophysics
W. HOPPE, W. LOHMANN, H. MARKL, H. ZIEGLER,
editors

Mathematical Structure of the Singularities at the
Transitions between Steady States in Hydrodynamic

Systems

941 p.

H. N. SHIRER, R. WELLS

Principles of Energetics Based on Applications
thermodynamique du non-équilibre

de la

M.

Gross, K. S. Spiegler), 168 p.

H. H. KAUSCH, editor

Polymer Science, vol. 52-53,

347 p.

Solar Energy Phase Transfer Catalysis Transport
Processes
W. D. COMPER, W. T. FORD, M. KANEKO, B. N. PRESTON, M. TOMOI, A. YAMADA
Adv. in

Polymer Science, vol. 55,

Anionic

Polymerization

L. J. FETTERS, J. LUSTON, R. P.
R. N. YOUNG

F. J. W. HAHNE, editor

Proc. Summer School, Univ. Stellenbosch, Jan. 1982,
Lecture Notes in Physics, vol . 1 86, 353 p.

Crazing in Polymers
Adv. in

1 85 , 276 p.

Critical Phenomena

K. S. SPIEGLER

(P. Chartier,

Lecture Notes in Physics, vol.

163 p.

Density Functional Theory
J. KELLER, J. L. GAZQUEZ, editors
Lecture Notes in Physics, vol. 187,
Gauge Symmetries and Fibre

301 p.

Bundles

A. P. BALACHANDRAN, G. MARMO, B. S. SKAGERSTAM,
A. STERN
Lecture Notes in Physics, vol. 1 88, 1 40 p.

Nonlinear Phenomena

QUIRK,

Adv. in Polymer Science, vol. 56.. 143 p.

F. VASS,

K. B. WOLF, editor
Proc. CIFMO School and Workshop, Oaxtepec,
Nov. 82, Lecture Notes in Physics, vol. 189, 453 p.

1098

States, Effects and Operations Fundamental Notions
of Quantum Theory
K. KRAUs

The

Quantum Mechanical Few-Body Problem

W. GL6CKLE
Texts &#x26; Monogruphs in Physics,197 p.

Lectures in Math. Physics, Univ. of Texas, Austin,
Lecture Notes in Physics, vol . 1 90, 1 5 1 p.

Photon Photon Collisions

Sputtering by Particle Bombardment II Sputtering of
Alloys and Compounds. Electron and Neutron Sputtering. Surface Topography.

C. BERGER, editor

R. BEHRISCH, editor

Proc. 5th Int. Workshop, Aachen, April
Lecture Notes in Physics, vol. 191, 417 p.

1983,

Topics in Applied Physics, vol. 52, 391

p.

Metals II Atomic Structure and Dynamics,
Electronic Structure, Magnetic Properties

Glassy
Computational Methods
Dissipative Structures

in Bifurcation

Theory

and

H. BECK, H. J. GJNTHERODT, editors

M. KUBICEK, M. MAREK

Series in
Laser

Computational Physics,

Topics in Applied Plzysics, vol. 53, 395 p.
243 p.

Oscillations in Chemical Reactions
D. GUREL, O. GUREL

Spectroscopy VI

H. P. VG’EBER, W. LUTHY, editors

Topics in Current Chemistry, vol. 118, 121

Proc. 6th Int. Conf., Interlaken, June 1983
Series in Optical Sciences, vol. 40, 442 p.

Narrow-Gap Semiconductors

Handbook of Stochastic Methods for
mistry and the Natural Sciences
C. W. GARDINER

Physics,

p.

R. DORNHAUS, G. NIMTZ

Che-

Tructs in Modern

Physics, vol. 98, 309 p.

Dynamical Properties of IV-VI Compounds
H. BILZ, A. BUSSMANN-HOLDER, W. JANTSCH, P. VOGL

Series in

Synergetics, vol. 13, 442 p.

Tructs in Modern Physics, vol. 99,101 p.

Scattering and Muon Spin Rotation

Physics of Bioenergetic Processes

Neutron

L. A. BLUMENFELD

R. E. LECHNER, D. RICHTER, C. RIEKEL

Series in

Synergetics, vol. 16, 132 p.

Tracts in Modern

Physics,

vol. 101, 229 p.

