
eludes detailed numerical results as
well as analytical studies.

In today's market, there seem to be a
lot of "me too" books, as publishers and
authors compete for a specific reader-
ship. Welford and Winston's book is
refreshingly different. It covers new
ground, it describes a new point of view,
and will be enjoyed by all who have an
interest in light collectors.

DOUGLAS C. SINCLAIR
University of Rochester

Models of Disorder: The
Theoretical Physics of Ho-
mogeneously Disordered
Systems
J. M. Ziman
538 pp. Cambridge U., New York, 1979.
$59.50 clothbound $19.95 paperbound

John Ziman has covered a wide area of
theoretical physics in Models of Disor-
der. More than a quarter of it is taken
up with the description of structural
aspects of disorder. Chapters on the
statistical mechanics of order-disorder
transitions and on the statistical me-
chanics of fluids bring critical phenom-
ena within its scope. There is a chap-
ter on macromolecular disorder, and
last two hundred pages are devoted to
various types of excitations in disor-
dered systems, particularly electrons
and phonons. Ziman explains the em-
phasis of his book in the preface. First-
ly, he says he makes no reference to the
results of experimental research. Sec-
ondly, there is the statement, "I have
also taken a somewhat cautious and
sceptical attitutde towards many
imaginative proposals that have not
yet shown themselves to be well-found-
ed or fruitful. Nothing is more perma-
nent than a valid theorem; nothing
fades more rapidly than an unwarrant-
ed speculation. In thus excluding cur-
rent conjectures I may have made the
book less exciting, but I cling to the
principle that to ask to be up to date is
to admit to being obsolescent." Thirdly,
Ziman mentions that all references
after 1975 are sporadic and consciously
fragmentary in coverage. I counted
twelve 1976 references, many of them
review articles, and no later ones.

Though I found the chapters on
structural aspects of disorder inconclu-
sive and somewhat unrelated to the
rest of the book, this is a reflection of
the state of the subject rather than on
the book. Most of what is said here is
familiar to me from other general sur-
veys I have read. I did note a brief and
inaccurate dismissal of the Kosterlitz-
Thouless theory of two-dimensional
phase transitions (the theory is not
based on rough approximations and it
is not true that most of the energy of a

dislocation is associated with atomic
disorder in the core). The discussion of
the statistical mechanics of substitu-
tional disorder is weak and marred by
the failure to bring out essential
points—for example, Landau-Ginz-
burg theory is discussed without any
reference either to the role of symme-
try, or to the possibility of allowing for
fluctuations as Kenneth Wilson and his
followers (and predecessors) have
done. I found the chapters on the
thermodynamics of topological disor-
der and on macromolecular disorder
well-balanced and interesting, but the

latter seemed to make no contact with
the current research on polymer theory
with which I am familiar. While the
chapters on excitations are very vari-
able, the discussion of the coherent
potential approximation is better than
any other I have seen. The sections on
localization of electrons are inaccurate
and misleading, in particular where
direct comments are made on Philip
Anderson's original paper.

There is a lot of emphasis in this book
on various cluster modifications of
mean-field theories. Ziman also deals
extensively with one-dimensional sys-
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terns, which of course is in line with the
remark I quoted about valid theorems.
However, the more difficult two-dimen-
sional systems, such as the eight-vertex
model, are not discussed in detail, and
many powerful techniques in statisti-
cal mechanics, such as the proof of
exponential decay of correlation at
high temperatures, are ignored. Al-
though he includes a short section on
scaling and renormalization, the au-
thor does not seem to have come to
terms with the importance of length
scales in this subject. For example, the
difference between "topological" and
cellular disorder, which is emphasized
throughout this book, is unimportant
when long length scales are involved.
In addition, length scales determine
whether systems behave one-dimen-
sionally or three-dimensionally. The
failure to mention Sir Nevill Mott's
theory of minimum metallic conductiv-
ity underlines one of the most serious
weaknesses of this book, a weakness
that derives from the author's exclu-
sion of the more speculative recent
work in the field.

My reaction to this book comes partly
from my different view of what theo-
retical physics is about. In several
places Ziman seems to be putting for-
ward the point of view that good theo-
retical physics involves calculating
from first principles the properties of
more or less realistic models, and from
that point of view progress in the theo-
retical physics of disordered systems
has been unsatisfactory. I think that
our task is to develop useful ways of
thinking about physical systems. Zi-
man and his colleagues at Bristol have
done some good work on the electronic
properties of disordered metals. At
one point in the book he would clearly
like to argue in favor of this work, but
unfortunately he has denied himself
the possibility of talking about experi-
mental results.

DAVID THOULESS
Department of Engineering

and Applied Science
Yale University
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