
surfaces of semiconductors and insula-
tors, but I would not recommend it for
learning the more modern aspects of
the subject.

JOHN T. YATES JR
Surface Science Center

University of Pittsburgh

Surface Crystallography:
An Introduction to Low
Energy Electron Diffraction
L J.Clarke
329 pp. Wiley, New York, 1985. $59.95

The substantial growth of work on
surface structure in the last few years
and the continuing important contribu-
tion of low-energy electron diffraction
to that field have made the present a
good time for a new text on LEED. This
book by Lionel J. Clarke, an experi-
enced user of LEED in the study of
surface structure, is a useful and timely
text that discusses informatively many
features of modern work on LEED,
including topics that previous texts do
not cover. It should serve well both as
an introductory text and as a reference
with which active research workers in
surface physics can review and amplify
their knowledge of particular topics.

Among the notable features of the
book is a detailed treatment of the
geometry of the surface structure of
crystals and its relation to diffraction
patterns. The discussion provides prac-
tical illustrations of how to deduce the
geometry of substrates and overlayers
from the observed patterns, including
how to deal with incommensurate over-
layers or stepped substrates. Modern
LEED experimental technique and in-
strumentation are extensively dis-
cussed and well illustrated by numer-
ous figures. The text explains carefully
the requirements and advantages of
different instruments and offers many
critical judgments about the relative
merits of various experimental proce-
dures. A valuable chapter on the
comparison of theoretical and experi-
mental results places particular em-
phasis on the now essential reliability
factors (r factors); Clark provides expla-
nations and comparisons of several r
factors, accompanied by detailed illus-
trations, critical comments and notes
on the refinement of crystal structures.
Also noteworthy are a survey of cur-
rently used computational approaches
and computer programs for LEED in-
tensity calculations and a survey and
comparison of LEED with selected oth-
er surface analysis techniques, with
notes on the special capabilities of each
technique.

The least successful part of the book
is the attempt to sketch the mathemat-
ical development of electron scattering
theory. Material as complex as the
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multiple scattering theory used in
LEED intensity calculations requires
careful definitions, precise formula-
tions and detailed derivations to be
useful. The mathematical develop-
ments in the chapters on scattering of
electrons by crystals, multiple-scatter-
ing calculations and kinematic theory
are both too sketchy and marred by too
many errors to be followed by readers
new to the theory. The discussion of
scattering potentials and phase shifts
in chapter 3 is useful, although it
contains perhaps too much material on
phase shifts; there are errors in the
radial equation and its solution and in
the equations for the scattering ampli-
tude. The plane-wave expansion for-
mula is in error, and the corresponding
figure referred to in the text is absent.
The attribution of the KKR method of
band theory to Hendrik Kramers, R.
Kronig and Norman Rostoker (page
156) is incorrect. The mathematical
formulation of kinematic theory in
chapter 6 has too many errors and
misprints to be useful and is not really
needed in the informative discussion of
kinematic theory applied to defects,
steps, domains and so forth that follows
in the chapter.

Clarke is to be commended for pro-
ducing a readable, up-to-date, well-
informed and critical text on a rich
variety of topics in the application of
LEED to surface structure studies.
There is a wealth of practical lore that
researchers will appreciate, as well as
an extensive bibliography with which
to pursue topics in detail. Personal
taste of course enters into the choice of
topics, but I would have preferred a
chapter on the remarkable and funda-
mental phenomenon of relaxation on
clean metal surfaces, which has been
the subject of so much LEED work in
the last few years, to the long chapter
on temperature effects in LEED. The
survey of other techniques (chapter 8)
should have presented more discussion
of ion scattering (particularly medium-
energy ion scattering and the double
alignment technique) in view of its
many quantitative contributions to
surface structure studies. I hope a
second edition will be without the
rather large number of misprints.

PAUL M. MARCUS
IBM Thomas J. Watson Research Center

Annual Review of Astronomy and
Astrophysics, Volume 24
Edited by Geoffrey Burbidge. viii + 627
pp. Annual Reviews, Palo Alto, Calif., 1986.
$44.00 US; $47.00 elsewhere
At a minimum, even the most isolated
research astrophysicists would un-
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doubtedly include Annual Review of
Astronomy and Astrophysics among
their subscriptions. Since 1963 astro-
physicists have looked forward each
year to the September publication of
the by now familiar blue volume con-
taining authoritative, up-to-date tech-
nical review articles at about the begin-
ning graduate student level. The
current volume contains 15 reviews of
solar physics, active galaxies, magnetic
fields in spiral galaxies, pulsars, super-
nova explosions, mass loss from stars,
evolution of massive stars, stellar popu-
lations, Galactic star counts, stellar
molecules, interstellar ionized hydro-
gen gas, high-resolution observations of
interstellar gas, charge-coupled devices
and maximum-entropy image restora-
tion. Starting with volume 15, distin-
guished older astrophysicists have
written the prefatory chapter describ-
ing the personal perspective gained in a
lifetime in astrophysical research—the
current volume contains an essay by
A. E. Whitford.

—PER H. ANDERSEN
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