Lodestone discoveries

EXPERIMENTAL METHODS IN MAG-
NETISM, PART 1: GENERATION
AND COMPUTATION OF MAGNETIC
FIELDS; PART 2: MEASUREMENT
OF MAGNETIC QUANTITIES. By
H. Zijlstra. 532 pp. North-Hol-
land, Amsterdam (Interscience,
New York) 1967. $26.50 per set

by RICHARD J. HIGGINS

Magnetic fields and magnetic proper-
ties of matter have been the corner-
stone (or perhaps lodestone) for many
of our discoveries about the physical
world. Recent examples are develop-
ment of magnetic resonance with nu-
clear and electron spins as probes
beginning in the 1940°s and discovery
of high-field phenomena in metals dur-
ing the 1950’s, enabling the mapping
of numerous Fermi seas. Other devel-
opments are the type-II superconduct-
ors in the early 1960°s with applica-
tions in the generation of high fields
at low cost and discoveries in the mid
1960s of flux conservation and quan-
tum interference in superconductors,
Their fundamental importance and
many applications include a digital
magnetometer with a potential pre-
cision of one quantum of flux.

Since many of these discoveries
were not discussed in the most recent
(1961) edition of Bates’s Modern Mag-
netism, the appearance of Zijlstra’s
Experimental Methods in Magnetism
is of interest. But viewed as a state-
of-the-art monograph, Zijlstra’s book
does not make the grade. The book
has complete reference citations only
through  1963. Superconducting
solenoids get only nine pages of ele-
mentary treatment. Conspicuously ab-
sent is any mention of superconduct-
ing-flux conservation or quantum-
interference phenomena. These are
errors of omission, which, leave a large
gap in an otherwise useful book. It
i5, however, an excellent com-
pendium of classical methods.

Volume 1 begins with two chap-
ters on the magnetic potential and
the use of spherical harmonics in
solving potential distribution prob-
lems. The treatment is at the level
of a good undergraduate course in
electromagnetic  theory. Chapter
three is a thorough discussion of air-
core Solenoids, with emphasis on opti-
mized Bitter solenoids and related
high-field designs. A concise sec-
tion on pulsed fields includes a dis-
cussion of energy conversion efficiency
and a brief account of flux concen-

trators, which have been used to
generate pulsed fields approaching
a megagauss. The chapter closes
with a section on cryogenic coils,
emphasizing the reduction in energy
dissipation by cooling a normal metal
to the residual-resistance region.
This section concludes with a dis-
cussion of superconducting solenoids,
including methods of energizing (for
example, flux pumping) and some of
the special problems peculiar to
superconducting systems. A good
indication of the gaps left unfilled by
this book is the shortness (nine
pages) of this last section on super-
conducting solenoids, whose future
importance will likely rival more
classical methods of field generation.
Though the general methods of the
first two chapters are useful in opti-
mizing superconducting solenoids,
there is only passing mention of the
mechanism that makes high-field
superconductivity possible; yet this
mechanism is a source of important
differences in the behavior of super-
conducting solenoids (flux trapping,
quenching, ac losses, field-dependent
flux distribution and hysteresis). Vol-
ume 1 concludes with a chapter on
iron-core magnets; the discussion of
magnetic circuits is rather less clear
than many textbooks, but it contains
valuable information on optimized
core and pole geometry not easily ac-
cessible elsewhere.

Volume 2 begins with a thorough
chapter on magnetic field measure-
ment, including fluxmetric, resonance
and galvanomagnetic methods. Sev-
eral designs for flux coils circumvent
the problem of measuring a spatially
varying field with a finite-volume coil.
For time-varying fields these methods
are evaluated, and low inductance
current shunts are described. Chap-
ter 2, “The Magnetized State,” is a
rare source for methods to calculate
demagnetization effects in something
other than an ellipsoid. Here, as else-
where in the book, the author’s care-
ful mathematics is accompanied by
a less than satisfactory physical de-
scription; a beginner should look else-
where to find what is meant by the
“demagnetizing field.” The chapter
concludes with an excellent account
of eddy-current phenomena, includ-
ing a complete discussion of the varia-
tion of field and phase within a
cylindrical sample in an alternating
magnetic field. Chapter 3 is an ac-
count of classical methods of measur-
ing magnetization (fluxes and forces),

which adds an adequate discussion of
null methods and of the vibrating-
sample magnetometer to Bates’s earlier
treatment. Chapter 4 on magneto-
striction is inadequate, emphasizing
strain-gauge methods with no men-
tion of more sensitive capacitance
and interferometric techniques.
Chapter 5 is an account of magnetic
anisotropy and the measurement of
torques exerted by anisotropic sub-
stances in a magnetic field. Chapter
6 is an adequate introduction to mag-
netic resonance. The book concludes
with a chapter on hyperfine interac-
tion, emphasizing the probing of local
magnetic fields in solids with the
Mossbauer effect.

* %

Richard Higgins is a professor at the
University of Oregon, Eugene. His re-
search is directed at applying the tech-
niques of Fermi-surface measurements
in high magnetic fields to study alloying
and electron scattering in metals.

Ponderomotive force

ELECTRIC AND MAGNETIC FORCES.
By R. R. Birss. 165 pp. American
Elsevier, New York, 1968. $6.00

by JAMES B. KELLEY

At the outset of his book R. R. Birss,
of the School of Mathematical and
Physical Sciences, University of Sus-
sex, defines a term that is new to
American vocabulary but that fits quite
nicely into what he is about, “ponder-
omotive force.” A ponderomotive
force would be, according to Birss, the
force that moves an unrestrained piece
of iron that has been placed in a mag-
netic field.

From this point the author follows
classical electromagnetic theory, ex-
cept that now problems are posed that
include material bodies in electric and
magnetic fields, which, incidentally,
are treated separately.

The first chapter is largely a review
of the well known principles of elec-
tromagnetism and the presentation of
definitions to be used in succeeding
chapters. The second chapter begins
the study of the ponderomotive force,
and here the discussion is in terms of
the forces exerted on charges. The
development is not unusual although
it is in somewhat greater detail than
one would find in the usual book deal-
ing with electromagnetic problems.
Both force and torque are treated in
the same depth, and a particularly
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New and recent

physics books
from Wiley-Interscience

COSMIC RAY PHYSICS:
Nuclear Astrophysical Aspects

By SAITO HAYAKAWA, Nagoya Univer-
sity, Japan. This book presents the
essential quantitative information on
cosmic rays. It includes a review of very
high energy interactions and describes
the morphology of cosmic rays on the
earth, with the intention that the results
presented will be used for applications
to other branches of science. Finally, the
book offers material on the astrophysi-
cal aspect of cosmic rays. Volume XXI in
the Interscience Monographs and Texts
in Physics and Astronomy series.

Contents: Historical Survey. Interactions of
High Energy Particles with Matter. Very High
Energy Interactions. Behavior of Cosmic Rays
in the Atmosphere and Underground. Exten-
sive Air Shower. Origin of Cosmic Rays.
1969 752 pages $39.50

THEORY AND INTERPRETATION
OF FLUORESCENCE AND
PHOSPHORESCENCE

By RALPH S. BECKER, University of
Houston. Provides an integrated ap-
proach to absorption spectroscopic con-
cepts and molecular orbital theories.
Describes the nature of emission proc-
esses and excited states and of the in-
teractions between excited states.

Contents: Introduction. Molecular Orbital
Theory. Absorption and Emission Processes.
Environmental Factors Affecting Absorption
Spectra. Effect of Substitution on = Systems.
Absorption Spectra of Heterocyclics. Charac-
teristics of Excited States. Nature of Emission
Processes. Nature of Radiationless Proc-
esses. Solvent Effects on Emission Spectra.
Hydrocarbons, Intersystem Crossing, and
Intramolecular Heavy Atom Effect. Molecules
with 7, w* States and the Nature of Couplings.
Molecular Complexes. Singlet-Triplet Transi-
tions and Enhancement by External Perturba-
tion. Triplet-Triplet Transitions and External
Quenching of the Triplet. Molecular Exciton
and Enhancement of Phosphorescence by
Aggregation. pKc of Excited States. Intermo-
lecular Energy Transfer and Photochemistry.

1969 304 pages $14.95

ASTROPHYSICS AND STELLAR
ASTRONOMY

By THOMAS L. SWIHART, University of
Arizona. The purpose is to develop as-
trophysics and stellar and galactic as-
tronomy in such a way that the ade-
quately prepared reader will have a good
understanding of what astronomers are
doing and how and why they are doing
it. The emphasis is on general principles
rather than factual details, and an effort
is made to point out the thread of con-
tinuity which connects the diverse fields
of stellar astronomy. Mathematics is
used through the calculus. Most of the
physics is developed in the book. The
subject matter is divided into sections,
each of which is developed in logical
order. A volume in the Space Science
Text series. 1968 299 pages $9.95

CRYSTAL STRUCTURES
SECOND EDITION

Volume 4: Miscellaneous Inorganic
Compounds, Silicates and Basic
Structural Information

By RALPH W. G. WYCKOFF, University
of Arizona. '‘With this volume of Profes-
sor Wyckoff's valuable series, the de-
scription and discussion of known inor-
ganic structures is completed. | must
again express my admiration and grati-
tude for the author's stupendous job,
studying the structure-analysis reports
and presenting their results systematical-
ly in suitable form for use by others. One
of the most valuable features of these
books is the collection of references..."
—Maurice L. Huggins, Arcadia Institute
for Scientific Research, in Journal of the
Optical Society of America. An Intersci-
ence book.

Contents: Miscellaneous Inorganic Struc-
tures. Bibliography. The Structure of the
Silicates. Discrete-lon Silicates. Chain-Type
Silicates. Layer-Type Silicates. Network-Type
Silicates. Bibliography. Basic Structure Infor-
mation. The Symmetry of Crystals. The Bonds
between the Atoms in Crystals. Some Simple
Structures. Several More Complex Structures.
Some Relations between Structure and
Composition. 7968 566 pages $25.00

Wiley-Interscience, a division of JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10016
In Canada: John Wiley & Sons, Canada Ltd., 22 Worcester Road, Rexdale, Ontario
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SOLENOID MAGNET DESIGN:

The Magnetic and Mechanical
Aspects of Resistive and
Superconducting Systems

By D. BRUCE MONTGOMERY, Massa-
chusetts Institute of Technology. The
subject matter in this volume is restrict-
ed to the design of magnets involving
currents. Coils are divided into three
categories: steady-state dissipative coils,
steady-state non-dissipative (supercon-
ducting) coils, and transient pulse field
coils. In treating these areas, the rela-
tions between current and central field
for coils of various shapes and typical
distributions of current are developed.
Also discussed are relations between
current and other basic design param-
eters like power, energy, coil volume,
magnetic stresses, cooling requirements,
and current density. Finally, relations
between the central field and fields at
all other points are treated both from
the standpoint of analysis and synthesis.
Conceived as a designers’ book, this
volume presents most of the formulas
that would be needed by a designer in
the majority of commonly encountered
air-core magnet designs.

1969 312 pages $13.95

ADVANCES IN PARTICLE
PHYSICS SERIES

Edited by RODNEY L. COOL, Brook-
haven National Laboratory; and ROBERT
E. MARSHAK, The University of Roches-
ter. This new Interscience series fea-
tures expository and comprehensive re-
views of topics of current interest i
particle physics. It is designed for ad-
vanced students and researchers. Bibli-
ographies are up-to-date and extensive.

Contents of Volume I: High Energy Muon
Scattering. A First- and Second-Order Ma
Theory for the Design of Beam Transport
Systems and Charged Particle Spectrom:
eters. Weak Interactions and Symmelries.
Higher Symmetries of Hadrons. Leptonic
Decays of Elementary Particles.

1968 497 pages $18.95

(continued)
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Contents of Volume Il: Recent Developments
in Boson Resonances. Baryon Resonances.
Current Algebra, Part 1: Application to Weak
Decays. Nonleptonic Weak Interactions.
Broken Symmetries and the Goldstone

Theorem.
1968 734 pages $24.95

Volume 3 In press

THEORY OF WEAK INTERACTIONS
IN PARTICLE PHYSICS

By ROBERT E. MARSHAK, University of
Rochester; RIAZUDDIN, University of
Islamabad; and CIARAN P. RYAN, Uni-
versity College, Dublin. “The breadth
and depth of its coverage and the lucid-
ity and elegance of its arguments is
bound to make it a standard work in the
field for a long time to come.”’—Henry
Primakoff, University of Pennsylvania.
“We hope that this rather lengthy book
will serve both experimental and theo-
retical workers in his burgeoning branch
of physics. To make this volume more
useful to the experimentalist, we have
included two introductory chapters....
The interests of the theorist are served
by giving sufficiently detailed proofs of
major results of the theory and by point-
ing out, wherever feasible, the nature of
the approximations and the possibility of
improved calculations. The organization
of the chapters should also make it pos-
sible for this book to be used as a gradu-
ate text in a course on weak interaction
physics. We have tried to meet the needs
of all classes of readers by giving refer-
ences to a substantial number... of the
original papers..."—From the Preface.
An Interscience book.
1969 784 pages $29.95

PION-NUCLEON SCATTERING

Edited by GORDON L. SHAW, University
of California at Irvine; and DAVID Y.
WONG, University of California at San
Diego. This volume will be useful not
only to workers in hadron physics, but
also to graduate students. It contains
Papers and discussions from a -+ N Scat-
tering Conference held at the University

of California at Irvine. The introduction
includes a numerical table of + N kine-
matics and a number of relations rele-
vant to = N scattering. An Interscience
book.

Contents: =p Elastic Scattering: Low Energy
Experiments and Phase Shift Analyses = N
Phase Shift Analysis and Phenomenological
Dispersion Relations. = N Studies via = p
Inelastic Reactions. Forward Dispersion
Relations-Their Validity and Predictions.
Partial Wave Dispersion Relations and N/D
Calculations. Structure of the Differential
Cross Section at High Energy. Regge Poles
and High Energy = N Scattering. Current
Algebra Determination of Low-Energy Pion-
Nucleon Parameters. The Relations between
PCAC, Axial-Charge Commutation Relations
and Conspiracy Theory. Excited Nucleons
and the Baryonic Supermultiplets. Remarks
on Low-Energy = N Scatterings. Comments.

1969 240 pages $16.50

ELEMENTARY PARTICLE THEORY:
Relativistic Groups and Analyticity

Edited by NILS SVARTHOLM, Chalmers
University of Technology, Goteborg,
Sweden. Proceedings of the Eighth Nobel
Symposium held May 19-25, 1968, at
Aspendsgarden, Lerum, in the county of
Alvsborg, Sweden.

Partial Contents: Generalized Partial-Wave
Analysis and Kinematic Singularities. On the
Zero Energy Behaviour of Regge Poles and
Residues. Progress Report on Infinite Multi-
plets. Infinite-Component Fields and Mass-
Splitting. Origin of Unitary Symmetry and Its
Breaking, Viewed in Large-Angle Scattering.

1969 399 pages $31.75

PRINCIPLES OF HOLOGRAPHY

By HOWARD M. SMITH, Eastman Kodak
Company. “...a unified and complete
treatment in one compact volume. Ter-
minology is simplified and clarified, and
while it is assumed that the reader has
some knowledge of such optical con-
cepts as modulation transfer functions,
spatial frequency, pass coherence and
diffraction, a consistent and successful
effort has been made to keep the phys-
ics as understandable as possible. It
should enable the photographic or op-

Wiley-Interscience, a division of JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10016
In Canada: John Wiley & Sons, Canada Ltd., 22 Worcester Road, Rexdale, Ontario
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tical engineer to deal effectively with
any aspects of holography that he may
encounter in the laboratory or in market-
ing management decisions."—Optical
Spectra.

Contents: Historical Introduction. Basic
Arrangements for Holography. General
Theory of Plane Holograms. General Theory of
Volume Holograms. Factors Affecting Image
Resolution. Practical Considerations. Color
Holography. Applications for Holography.
Appendix. Fourier Transforms with Lenses.

1969 239 pages §9.95

MODERN QUANTUM MECHANICS
WITH APPLICATIONS TO
ELEMENTARY PARTICLE PHYSICS:

An Introduction to Contemporary
Physical Thinking

By JOHN ALLAN EISELE, Naval Re-
search Laboratory. Advanced Quantum
Mechanics has invaded every corner of
physics, from solid state to nuclear and
elementary particles, and is even start-
ing to become important in some fields
of engineering. The subject of this book
constitutes a large fraction of the active
research in present-day physics that is
usually first mastered by a few special-
ists and their students Dr. Eisele has
written the facts in a simple but detailed
style, yet with coverage that is intensive
and deep. He has an instinctive feeling
for the difficult points and knows where
the stumbling blocks lie for the begin-
ning student. The book has enough ele-
mentary material in Part | to act as a
final survey or review of basic material,
with enough advanced subjects included
in Parts Il and [l for a one-year course
in intermediate or advanced Quantum
Mechanics.

1969 541 pages $19.95

SEMICONDUCTOR DETECTORS

Edited by GIANCARLO BERTOLINI,
EURATOM, Joint Nuclear Research Cen-
ter, Ispra, Italy; and ANDRE COCHE,
Faculte des Sciences de Strasbourg and
Centre de Recherches Nucleaires de
Strasbourg-Cronenbourg. Articles by

(continued)
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Wiley-Interscience

twelve authorities representing four
countries discuss the characteristics and
applications of semiconductor radiation
detectors. The volume will be of special
interest to persons concerned with solid
state and nuclear physics and radiation
detector development. The topics cov-
ered have application to other environ-
ments such as nuclear chemistry and
nuclear electronics. Among the subjects
discussed are behavior of lithium in sili-
con and germanium, mean energy for
hole-electron pari creation and Fano
Factor, low noise electronics, and new
semiconductor materials for gamma ray
spectroscopy. A substantial section is
devoted to applications in pure and ap-
plied research covering heavy charged
particles, electron and gamma ray spec-
troscopy, and neutron detection.

1968 518 pages $22.50

PHYSICS OF
SEMICONDUCTOR DEVICES

By S. M. SZE, Semiconductor Device
Laboratories, Bell Telephone Labora-
tories, Inc. This is the most complete
modern text and reference book on vir-
tually all the important semiconductor
devices for first-year graduate students
in electrical engineering, material sci-
ence, and applied physics and for solid-
state-device research scientists. The
volume deals with the physics and opera-

|

tional characteristics of semiconductor
devices, particularly microwave devices
such as IMPATT diodes and Gunn oscil-
lators, optoelectronic devices such as
photodetectors and junction lasers, and
interface devices such as Schottky
diodes and MOS structures. Included
are 30 tables of important material and
device parameters, 500 technical draw-
ings, and about 1000 references. The
author has had wide experience in the
field and is actively involved with the
research and development of many of
the semiconductor devices.

1969 812 pages §19.95

THE OBSERVATION
OF ATOMIC COLLISIONS IN
CRYSTALLINE SOLIDS

By R. S. NELSON, Atomic Energy Re-
search Establishment, England. This
book presents a critical account of the
more important experiments which have
provided the basis for a better under-
standing of atomic collision phenomena
in crystalline solids. The significance of
the regular nature of the crystalline lat-
tice on atomic collision processes is
stressed. Collisions have been divided
into two artificial regimes: primary col-
lisions which deal with the interaction
of the incident particles with the solid,
and secondary collisions which deal with
those events which occur as a result of

Wiley—Interscience, a division of JOHN WILEY & SONS, Inc.
Dept. 166, 605 Third Avenue, New York, N.Y. 10016

Please send me the books | have checked below under the following terms (USA and Canada only).
[ Total payment enclosed (Wiley pays regular delivery charges).
[] Hayakawa: Cosmic (i $39.50
[ Becker: Fluorescence @ $14.95

O Bill me (for price of books plus delivery charges).
[0 Shaw-Wong: Pion-Nuclear @ $16.50
[0 Svartholm: Particle @ $31.75

lattice atoms recoiling from primary en-
counters. Although the volume is ip-
tended principally for the experimental-
ist, some simple theoretical models have
been introduced. The book will provide
a useful introduction to the subject of
atomic collisions in solids for the post-
graduate research student, as well as
providing a collection of the most im-
portant experimental data for estab-
lished scientists.

1968 281 pages $16.50

PLASMA PHYSICS, Volume Il
Weakly lonized Gases

By J. L. DELCROIX, Faculte des Science
de Paris. This is the second in a series
of three books which will constitute a
treatise on plasma physics based on a
course given by the author at the Faculty
of Science of Paris University at Orsay,
As this monograph is also intended to be
used as a textbook, those sections which
are more difficult or of less importance
are printed in smaller type and may be
omitted at the first reading.

Contents: Effects of Inelastic Collisions in an
lonized Gas. The Action of an Electric Field
on a Weakly lonized Gas. Free Diffusion of
Electrons in a Weakly lonized Gas. Inter-
mediate Plasmas. Macroscopic Description
of Weakly lonized Gases: Mobilities and Free
Diffusion Coefficients; Ambipolar Diffusion,
Recombination, Attachment. Appendices.
1968 188 pages $9.95

l [] Swihart: Astronomy @ $9.95 [J Smith: Holography @ $9.95

l [J Wyckoff: Structures, 2nd, ed., vol. 4 @ $25.00 [ Eisele: Quantum Mechanics @ $19.95
| [] Montgomery: Magnet @ $13.95 [] Bertolini-Coche: Detectors @ $22.50
| [] Cool-Marshak: Physics, Vol. | @ $18.95 [ Sze: Semiconductor @ $19.95

l [0 Cool-Marshak: Physics, Vol. Il @ $24.95 [] Nelson: Atomic Collisions @ $16.50

| [] Marshak-Riazuddin-Ryan: Interactions @ $29.95 [J Delcroix: Plasma, Vol. 2 @ $9.95

I [J Please send me Cool-Marshak: Physics, Vol. 3 when published. I
I Prices subject to change without notice.
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long section is devoted to the electro-
magnetic conditions within matter.

The third chapter is a very good and
concise summary of the elasticity of
solid bodies, including the stress and
strain tensors, the stress—strain rela-
tionship and stresses in dielectric and
magnetic bodies. The discussion in
this section is interesting and shows
quite well the effects of magnetization
on Young's modulus.

The fourth chapter discusses micro-
scopic and macroscopic electromag-
netic theories of physics, and there is
a short section on solid-state physics.
The discussions throughout this chap-
ter are very useful, even though the
reader is once again given the mag-
netic rather than the electrical case.
The author explains that this approach
is the simpler and much more readily
provable case. The last two chapters
deal with the prediction of the uni-
form and nonuniform strain tensor.
For the latter, the development is, as
one might expect, mathematically
rather complicated. At various points
in the book there is discussion of the
magnetostriction phenomenon.

Altogether the presentation is a
good one, the notation is standard,
and the approach is straightforward.
There are a few problems at the end
of each of the six chapters, as Birss in-
tends the book to be used in the class-
room. It would appear, however, that
the book’s greatest use might be for a
senior honors seminar or an interme-
diate graduate seminar. For such pur-
poses the book could provide further
depth to the initial upper-level elec-
tricity and magnetism course.

* % *

James B. Kelley, professor of physics at
Marquette University, specializes in elec-
tromagnetism and electrodynamics.

Hydrodynamic stability

STABILITY OF PARALLEL FLOWS.
By Robert Betchov and William O.
Criminale Jr. 330 pp. Academic
Press, New York, 1967. $16.00

by JOSEPH GILLIS

It is perhaps natural that most people
who have ever thought seriously about
fluid flow have sooner or later come
to recognize the central significance of
stability. Leonardo da Vinci, who
was deeply interested in flight prob-
lems, filled a notebook with drawings
of turbulence. That great kite-flier,
Benjamin Franklin, made some acutely

perceptive remarks on stability. In
the following century George G.
Stokes, William T. Kelvin and John
W. S. Rayleigh gave the subject a
genuine theoretical basis, using the
methods of their time, that is, separa-
tion of variables.

The development was continued in
the present century by James H.
Jeans, Rayleigh, Arnold J. W. Som-
merfeld, Subrahmanyan Chandra-
sekhar and others. Chandrasekhar’s
book, published in 1961, is a monu-
mental account of the then state of
the art of linear-stability theory, and
his volume seemed to be the last
word on the subject. However, sci-
ence moves on, and during the pres-
ent decade the question of hydrody-
namic stability has assumed a new
and wider interest. This is mainly
because of the development of non-
linear theory, initiated by Stuart and
others during the late 1950s and
made possible by the advent of high-
speed computers. The new insights
gained from the work of Stuart and
others have in turn made possible
substantial advances in the linear
theory itself.

The new monograph by Robert
Betchov and William O. Criminale
attempts to sum up the present situa-
tion in parallel flows. The book be-
gins with a careful formulation of
the linear problem for two-dimen-
sional flows, beginning with the gen-
eral equations and developing a few
special inviscid cases. These are
used particularly to illustrate the
basic physical mechanisms. The re-
mainder of part one deals with stand-
ard two-dimensional problems of vis-
cous parallel flow, boundary layers,
channel flows, jets and wakes. 1 par-
ticularly welcome the concluding chap-
ter of this part wherein computer
methods are described in some detail.

The second part of the book pre-
sents a complete picture of the gen-
eral problem. The basic theory and
standard methods of analysis are care-
fully explained and related to ex-
perimental facts. Nonlinear prob-
lems are included, and there is also
a long chapter on magnetohydrody-
namic effects. An interesting final
chapter is devoted to miscellaneous
modern topics, including the compli-
cation of flexible boundaries, relevant
both to problems of aerodynamic
flutter and blood flow, and a short
note on dusty gases.

Apart from the broad and clear
presentation of the main problems,

the book is also rich in incidental
and illuminating information. The
mathematical argument is careful and
clear throughout and includes all the
recent developments in the subject.
There is a beautiful appendix ex-
plaining an analytic approach to the
Orr-Sommerfeld equation through
the method of inner and outer ex-
pansions. In this case the problem
of matching the expansions is shown
to be equivalent to that of finding a
suitable path for a complex integra-
tion.

* * *

Joseph Gillis is a professor of applied
mathematics at the Weizmann Institute
of Science, Rehovoth, Israel.

Closer to field theory

PARTICLES AND FIELDS. By David
Lurié. 506 pp. Wiley, New York,
1968. $15.00

by JEREMY BERNSTEIN

As a guide to prospective consumers I
would like to propose that all books
containing the words “particle” or
“field” or both in their titles be given a
content rating defined by the expres-
sion @ X “particle” 4+ b X “field”
where a and b are presumably positive
numbers whose sum adds up to unity.
This rating has no pejorative intent
but should serve to warn the reader
that the book he is about to buy, or
order for his class, is either a book
about phenomenological particle phys-
ics or formal field theory or a mixture.
(The table below indicates my rating
of a few of the books in this field.)
David Lurié¢’s new book is called
Particles and Fields. Despite this title
I would put a for this book close to
zero, according to my rating system,
and b close to one, because the reader
is presumed to know the phenomenol-
ogy of elementary-particle physics.
Although the nucleon-electromagnetic
form factors are defined in terms of
the one-particle matrix elements of the
electromagnetic current, we are not
told how they look experimentally or
indeed how to go about computing
them in various models. (I was a lit-
tle puzzled in this discussion because
in counting up the number of indepen-
dent Lorentz vectors that can be made
out of the Dirac matrices and two
four-momenta, Lurié finds only five
and I believe there are twelve.) Dis-
persion relations are not discussed at
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