
amination of the resulting connectivity
relations. In the last part of the book, a
brief discussion of Dirichlet domains in-
troduces the concepts of nearest neigh-
bors, space lattices and polyhedra in-
scribed within orthogonal lattices.

Space Structures concludes with a
photographic essay of two ways in which
a pair of cubes may be transformed into
a rhombohedral dodecahedron. In the
first, each cube is divided into eight un-
symmetric triangular bipyramids formed
by bisecting each original face along a
diagonal. In the second, the cube is di-
vided into six square pyramids with cube
faces forming the square base. A similar
transformation performed in the class-
room with the aid of models would make
an effective lecture demonstration.

The loftier objectives of the book are
scarcely met, unless they are attained
subliminally. There is a tendency to ex-
plore the individual trees in the forest of
basic form, harmony and design too
thoroughly, at the risk of failing to un-
cover the shape of the forest itself. While
the book provides a very readable first
text on the study of polyhedra, those in-
terested in the wider applications of
symmetry to the design sciences will find
they must look elsewhere.

S. C. ABRAHAMS
Bell Laboratories
Murray Hill. N.J.

Low Energy Electron
Diffraction: The Theory and
Its Application to Determination
of Surface Structure

J. B. Pendry
407 pp. Academic, New York, 1974.
$22.25

The Davisson-Germer experiment re-
ported in 1927 was the first observation of
low-energy electron diffraction (hereafter
called "LEED") from a crystal surface.
But it has been only within the last decade
that the great potential value of LEED as
a practical analytical tool in the study of
surfaces has begun to be realized to a sig-
nificant degree. This advance has come
about not only because of experimental
refinements, but also due to the devel-
opment of multiple-scattering theory for
surfaces and practical computational
schemes for evaluating this theory in
order to extract the structural informa-
tion buried in the data of a LEED exper-
iment.

In this monograph John Pendry, who
is a prominent contributor to the recent
development of LEED theory, has set out
to provide a comprehensive guide to the
new forms of LEED theory and their use
in characterizing surface structures.

He presents the various forms of LEED
theory in a coherent and detailed account I
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New from
Columbia

FLIGHT TO MERCURY
BRUCE MURRAY and ERIC BURGESS
The exciting story of the Mariner 10 mission to obtain the first high-
quality photographs of Mercury and Venus is told in this fascinating
chronicle. Illustrated with over 100 outstanding photographs from the
mission, this is an inside view of the problems and challenges involved
in implementing a historic spaceflight. $12.95

ESSENTIALS OF ASTRONOMY
Second Edition
LLOYD MOTZ and ANNETA DUVEEN
Now newly revised and updated, this standard text takes the reader
from the classical astronomy of Copernicus, Tycho Brahe, Kepler, and
Newton to the modern astronomy of quasars, neutron stars and black
holes. It continues to serve a wide range of persons teaching,
studying, and investigating contemporary astronomy.
Available in March $15.00

COLUMBIA UNIVERSITY PRESS
Address for orders:
136 South Broadway, Irvington, New York 10533
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Instituut voor Kernphysisch OnderzoekIKD
THEORETICAL NUCLEAR PHYSICIST

IKO, the intermediate energy nuclear physics section of the new
Dutch national institute for nuclear and high energy physics (Nl-
KHEF) has a (possible tenured) position open for a theoretical nu-
clear physicist. The institute is presently constructing a 300 MeV
high duty cycle electron linac which will be used for experimental
studies in the fields of electron scattering and low energy pion/
muon physics.

Applicants are expected to have a good background (PhD and
preferably several years of post doctoral experience) in areas of
nuclear theory which are closely related to the experimental pro-
gram.

Applications including resume, references and publication list,
should be sent to Taber de Forest, IKO, Postbus 4395, Amsterdam,
the Netherlands (tel. 020-930951) before April 1, 1977.

that begins with scattering theory at the
level appropriate to a student who has
completed the first graduate quantum-
mechanics course in physics at an Amer-
ican university.

The first two-thirds of the book Pendry
devotes to the presentation of this ac-
count of the theory, together with quali-
tative discussion of why the experiments
produce the results they do and quanti-
tative discussions of some applications of
the theory to the interpretation of ex-
periments in surface-structure analysis.
The last third of the book gives a complete
set of working FORTRAN computer pro-
grams for carrying out LEED calculations
according to the theories discussed in the
first part of the book. These programs
are well documented by means of very apt
COMMENT cards, discussions of setting up
the mathematics for programming and a
comprehensive set of test runs. This
feature of the Pendry volume is bound to
evoke memories of the appearance of
Terry Loucks' book on the APW method
and the impetus it gave to electronic en-
ergy-band calculation; Pendry's book
should be every bit as influential in sur-
face science. Although the programs in
the book are not generally available in
machine-readable form, Pendry informs
me that those portions based on the re-
normalized forward-scattering pertur-
bation theory are available in alternative
form [J. Rundgren and A. Salwen, Com-
puter Phys. Commun. 9, 312 (1975)].

The book succeeds so well in its pri-
mary objective of preparing the reader for
carrying out "state-of-the-art" LEED
calculations that perhaps a cautionary
note on its limitations should be raised
here. Surface science has continued its
rapid development since the book's
completion, so that the discussions of the
interpretation of particular experiments
in the book should not be read in all cases
as authoritative statements of consensus;
subsequent critical reviews should also be
consulted (such as, for LEED, C. B. Duke,
Adv. Chem. Phys. 27, 1 (1974) and S. Y.
Tong, Prog. Surf. Sci. 7, part 1 (1975), as
well as T. N. Rhodin and S. Y. Tong,
PHYSICS TODAY, October 1975, page 23).
In sum, however, the book's shortcomings
are rather minor for a monograph in such
a rapidly developing field.

GERALD P. ALLDREDGE
Universitv of Missouri

Rolls

Statistical Mechanics

D. A. McQuarrie
641 pp. Harper and Row, New York, 1976.
$29.95

Reviewing Donald McQuarrie's Statisti-
cal Mechanics reminds me that it has
been 20 years since the appearance of
Terrell Hill's excellent and influential
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