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cal misdirection to test the attentive-
ness of people like me.

Pais's history flows smoothly onward
from beginning to end as he sets his
course "by adopting the style of an
epic . . . , hoping to serve the reader in
deciding whether, and if at all in what
way, this will provide a mirror for her
or his own reflections." He succeeds;
throughout, the reader is captivated by
his thorough analyses of historical
events, and by his beautiful style of
writing, familiar light touch and
charming turns of phrase: The elec-
tron-proton model of the nucleus was
as sensible as a "house built of bricks,
or . . . a necklace made of pearls," and it
must be "bourne in mind that antimat-
ter is as much matter as matter is
matter." Equally engaging are his
perceptive comments on Max Planck,
Ernest Rutherford, Niels Bohr, Paul
A. M. Dirac, Pauli, J. Robert Oppen-
heimer and many other physicists
whose work he has studied and whose
lives often intersected with his own.
When all is said and done, however, the
greatest strength of this book is that in
it Pais has brought the same high
standards of intellectual inquiry to the
history of physics that he has brought
to physics itself. In so doing, he has
bridged the disciplines and achieved
distinction in both. I am tempted to say
that this book is the work of a modern
natural philosopher.

Electronic Properties of
Surfaces
Edited by M. Prutton
195 pp. Adam Hilger, Bristol, 1984. $17.00

The extremely rapid growth of the
study of solid surfaces that has taken
place over the past ten years has
resulted in significant advances in a
variety of spectroscopic techniques and
their application. The parallel devel-
opment of computational schemes
based on effective one-electron models
of solids and solid surfaces has helped
stimulate the advances by providing a
meaningful framework for analyzing
experimental results and refining our
understanding of the underlying phe-
nomena. A subset of the activity in this
field is represented by electron-emis-
sion spectroscopic techniques (photo-
electron emission and Auger-electron
spectroscopy) and the closely related
enterprise in which ground-state elec-
tronic properties are numerically cal-
culated. The book reviewed here is a
reprint volume consisting of three re-
view articles covering these topics that
originally appeared in Reports on Prog-
ress in Physics in 1980-81. Some addi-
tional material and references have
been added to the individual reviews to
bring the volume up to date.

The first section, by J. E. Inglesfield,

covers the theory of electronic states at
surfaces. A tutorial section on elec-
tronic states at surfaces, which in-
cludes a description of several methods
for calculating surface electronic struc-
ture, introduces the terminology of the
field. This is followed by a number of
examples in which the technique is
applied to investigate surface states,
the work-function and surface poten-
tials, and surface crystallography, in-
cluding relaxation and reconstruction.
The choice of examples is balanced in
the sense that both semiconductor and
metal surfaces are considered, and
there are abundant references to com-
putational results, which should be
useful to many readers. The treatment
in this section will probably be more
useful to experimental physicists and
general readers than to band theorists.

The second section, by R. H. Wil-
liams, G. P. Srivastava and I. T. Mc-
Govern, covers photoelectron spectros-
copy of solids and their surfaces. Here
again the content and style reflect the
general emphasis of review papers in
Reports on Progress in Physics: The
article is written to expose develop-
ments in the field in a manner compre-
hensible and useful to a broad range of
scientists. The paper discusses basic
elements of theoretical models of the
photoemission process, including pho-
toionization, conservation laws, sym-
metry rules, multiple scattering and
reference levels, with adequate refer-
ences to original work. The portion of
the review that covers experimental
considerations—including sample re-
quirements, sources and energy analyz-
ers—is quite sketchy and could have
been more informative without signifi-
cantly increasing the length by citing
some of the existing literature that
covers the topics in more detail. The
addendum to this section describes
some advances in the field since 1980,
but fails to use the opportunity to cite
recent work in epitaxial layers and
other useful reviews, such as Polarized
Electrons in Surface Physics by Roland
Feder (World Scientific, Singapore,
1985) and the excellent review on
angle-resolved photoemission by E.
Ward Plummer and Wolfgang Eber-
hardt (Adv. Chem. Phys. 49, 533,1982).

The third section, by P. Weightman,
covers x-ray-excited Auger- and photo-
electron spectroscopy. It covers histori-
cal background and instrumentation in
a brief introduction by referring to
reviews. The remainder of the article
is a rather nice review of both experi-
mental and theoretical developments
in atomic, molecular and solid-state
physics. This particular review cites a
large number of references and should
be of interest to both the general reader
and the expert.

The combination of these three re-
view articles does not in itself represent
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QiWhat's the best
x-ray source?

A:KMSFusion,lnc.
At KMS Fusion, we're
anticipating your needs for
soft x-ray detectors, calibration
and sources. Fifteen years of
experience in laser fusion
research has enabled KMS to
develop advanced x-ray diag-
nostic tools and capabilities.

&

BRIGHT-CAM

Detectors
Bright-Cam is a real-time,
gated MCP detector optimized
for soft x-rays and extreme
ultraviolet spectra. It can detect
short x-ray pulses (0.25 ns
response) and convert them to
light. Use Bright-Cam for:
• Plasma spectroscopy
D Various pulsed x-ray sources
• X-ray laser studies
C Upconversion/laser

characterization
D High-temperature shock

breakout studies

KMS has expertise over a
broad spectrum of x-ray and
other detection technologies.
We design custom x-ray
components and offer in-
house calibration services. For
more information on these
and other products and
services, please call or write:

- -kms
fusion

inc.
3621 South State Street
P.O. Box 1567
Ann Arbor, Michigan 48106
1-800-521-1524

anything more than the sum of the
component parts (as might a book);
however, the availability of three well-
written and complementary reviews
conveniently bound in a single volume
makes for a useful general reference
covering electronic properties of sur-
faces.

JAMES L. ERSKINE
University of Texas at Austin

Theory of Neutron
Scattering from Condensed
Matter, Volumes 1 and 2
Stephen W. Lovesey
344 pp. Clarendon, Oxford, 1984. $59.00
each

Neutron scattering is a unique and
powerful experimental tool for investi-
gating condensed-matter systems. One
can study routinely, via the neutron-
nucleus interaction, the structural
characteristics of liquids and solids
from the submicron range to the atomic
scale, while the neutron-electron mag-
netic-dipole interaction permits the de-
termination of magnetic structures.
The versatility of the technique allows
one to investigate interesting scientific
problems not only in condensed-matter
physics but also in chemistry, metal-
lurgy, biology and fundamental phys-
ics. The beauty and power of neutrons
as a probe of microscopic physics,
however, are best revealed when one is
interested in the time-dependent collec-
tive behavior of systems. Neutron scat-
tering is the only experimental method
available to study the nature of excita-
tions such as magnons, phonons, rotons
and excitons, and to investigate diffu-
sion and tunneling in the full range of
crystal momenta and energies. Neu-
tron scattering provides fundamental
information about the properties of
condensed-matter systems that cannot
be obtained with any other experimen-
tal technique.

The classic reference book present-
ing the traditional topics of condensed-
matter physics of interest to neutron
scatterers has been Walter Marshall
and Stephen Lovesey's Theory of Ther-
mal Neutron Scattering (Oxford U.P.,
New York, 1971). That text covers the
basic theoretical concepts needed for
the interpretation of experimental neu-
tron-scattering data. Lovesey, who is a
theoretical physicist at the Ruther-
ford-Appleton Laboratory in England,
has updated the original text to pro-
duce Theory of Neutron Scattering from
Condensed Matter. He has split the
original text into two volumes, the first
of which covers nuclear scattering,
while the second is devoted to magnetic
scattering. The references and exam-
ples have been updated, and there are
some new examples (particularly in
Volume 1). However, the new book, for
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the most part, is identical to the origi-
nal work. In this regard it would be
more appropriate to refer to it as a
second edition of Marshall and Love-
sey. It is only a little longer than the
original text (681 pages versus 608).

One of the important advantages of
neutrons is that they are a weakly
interacting probe, so that the physical
properties of the sample are generally
not distorted by the scattering process
(in contrast to electron scattering, for
example) and hence the interpretation
of experimental data often reduces to a
proper description of the collective
behavior of the system. As a result, the
book spends much of its time describing
the basic concepts of condensed-matter
physics, such as magnons and phonons;
these are often good discussions in their
own right. As advertised in the title,
there is essentially no discussion of
experimental techniques, and conse-
quently the text is not helpful for the
experimenter, who is interested in tak-
ing data. For diffraction experiments
George Bacon's Neutron Diffraction
(Oxford U.P., New York, 1975) should
be consulted, while for inelastic scatter-
ing no experimental textbook is avail-
able.

One of the deficiencies of the present
pair of volumes is that they provide no
coverage of new subjects that have
become prominent since the writing of
the first edition. For example, there is
no discussion of liquid crystals, spin
glasses, low-dimensional systems,
charge-density waves or the physics
that can be revealed with newer experi-
mental techniques such as backscatter-
ing, spin-echo spectrometry and small-
angle scattering, or with pulsed
neutrons. Nevertheless the two vol-
umes constitute the best neutron-scat-
tering book available for condensed-
matter physicists.

JEFFREY W. LYNN
University of Maryland

Numerical Methods in Fluid
Dynamics
Edited by F. Brezzi
333 pp. Springer-Verlag. New York, 1985.
$20.50

Numerical Methods in Fluid Dynamics
contains the texts of four lectures given
at the third 1983 session of the Centro
Internationale Matematico Estivo,
held at Como, Italy, in July 1983.
These "state of the art" lectures are
general discussions of the major nu-
merical methods in computational flu-
id mechanics: finite-difference, finite-
element, spectral and particle methods
(the last category includes, among oth-
er techniques, the particle-in-cell meth-
od, the random-vortex method and
particle methods in plasma physics).
The contributors are among the lead-


