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bilities for ‘‘social order and control.”

Cravens clearly is a reasonable person
who possesses an unusually large store
of goodwill toward his fellow human
beings, including scientists who held or
hold ideas with which he disagrees. He
has written a clear and reasonable syn-
thesis in line with recent scholarship
dealing with the course of evolutionary
ideas in the natural and social sciences.
His optimistic assumptions about the fu-
ture course of these ideas, however,
have led him to what some readers will
consider naive conclusions about their
present state. Nevertheless, The Tri-
umph of Evolution now stands as the
most thorough exploration of evolution-
ary thought in the United States during
the period it covers, and it makes a per-
suasive case for the conclusion that, con-
trary to those who have stressed Ger-
man, British, and French developments,
the major and broadest scientific dispute
about evolution in this era occurred in
the United States. Cravens has explored
and evaluated these arguments, includ-
ing disputes that originated in Europe, so
carefully that his book deserves a wide
reading and his conclusions a decent
amount of respect. Both his inter-
pretations of facts and his broad ideas,
however, will find challengers among
other specialists in this field.

STANLEY COBEN

Department of History,
University of California,
Los Angeles 90024

Disordered Systems

La Matiere Mal Condensée. Ill-Condensed
Matter. Papers of a summer school, Les
Houches, France, July 1978. ROGER BALIAN,
ROGER MAYNARD, and GERARD TOULOUSE,
Eds. North-Holland, Amsterdam, 1979 (U.S.
distributor, Elsevier, New York). xxvi, 610
pp., illus. $97.50.

Solid state physicists have been gradu-
ally disappearing through metamorpho-
sis into condensed matter physicists.
The new term not only suggests a new
image and a divorce from semiconductor
devices, it is also more accurate in that it
indicates the inclusion of fluids and
glasses. Moreover, ‘‘solid state physics”’
has come to suggest the physics of or-
dered crystals, whereas there is now a
rapid growth of interest in disordered
materials. The title of this volume of lec-
ture notes from a Les Houches summer
school uses “‘ill’” to restrict its referent
to just these disordered materials, the
perfect crystalline state presumably
being regarded as well condensed. The
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pejorative flavor of “‘ill”’ is not entirely
inappropriate; disorder has long been
viewed as slightly unclean and certainly
has been a source of great difficulty in
both experimental characterization and
theoretical understanding.

However, in the introduction to his
own lectures, P. W. Anderson expresses
the belief that a quiet revolution has
taken place. He points out that we have
largely abandoned trying to treat dis-
ordered materials as modified crystals
and are now looking for the character-
istic properties of disorder in its own
right. Although we have as yet few an-
swers, Anderson thinks that we are now
asking much better questions, as is
shown by the emergence of new con-
cepts specific to disorder, such as local-
ization, percolation, and frustration.
Throughout the volume—especially in
Anderson’s lectures—there is a feeling
of confidence and excitement in the blos-
soming of disordered system physics.

Anderson’s introduction is the only
general overview in the book, and one
wishes it were longer. The bulk of the
book is concerned with a detailed ac-
count of the current state of the art,
mainly from a theoretical viewpoint.
There is one experimental review, by J.
Joffrin, summarizing the properties of
glasses and spin glasses. These are the
only major lectures in French. The re-
maining lectures (the book also contains
some shorter seminars) cover most of
the field theoretically and successfully
avoid excessive overlap. The level of the
lectures is such that any student reason-
able versed in conventional well-con-
densed matter theory should be able to
follow most without difficulty. The most
notable exception must be the lectures
by V. Poénaru on algebraic topology and
its applications to defects in ordered
systems. These provide a beautiful ex-
position of the subject from a mathemati-
cian’s viewpoint but assume a back-
ground in algebra and topology uncom-
mon among condensed matter phys-
icists.

There is plenty more for the expert.
Anderson in particular has the disarming
habit of throwing out highly original
ideas in the midst of a lecture. Indeed,
many of the subjects and concepts dis-
cussed in the volume have their origins
in his earlier comments. In his lectures
he discusses glasses, random electronic
systems, and especially spin glasses,
which he dubs the ‘‘easy’’ case. He
brings fresh insight to all these areas.

The remaining lectures are by D. J.
Thouless, on percolation and local-
ization, by S. Kirkpatrick, on real space
renormalization group and computer

simulation methods, and by T. C. Lu-
bensky, on critical phenomena in ran-
dom systems.

Disordered system physics is, of
course, advancing so rapidly that the
book is already out of date in some
areas; the most obvious example is the
recent progress in understanding one-di-
mensional localization and conductivity.
But overall, these lectures are an ex-
cellent summary of our present under-
standing of disorder and provide much
provocative speculation. All the lectures
are by the leaders in the field. As the first
review volume by such experts, the book
will undoubtedly become a standard ref-
erence work. And so it should.

RiCHARD G. PALMER
Department of Physics,
Duke University,
Durham, North Carolina 27706

High Energy Physics

Relativistic Particle Physics. HARTMUT M.
PILKUHN. Springer-Verlag, New York, 1979.
xii, 428 pp., illus. $42. Texts and Mono-
graphs in Physics.

During the past dozen years, a revolu-
tion has occurred in the prevailing view
of particle physics. It is now generally
believed that a fundamental description
of subnuclear physics must be based up-
on the idea that strongly interacting par-
ticles (hadrons) are composed of quarks.
Together with leptons, such as the elec-
tron and neutrino, and a variety of force
particles, including the mediator of elec-
tromagnetism called the photon, quarks
seem to be the elementary particles—at
least at the present limits of resolution.

The support for this new point of view
is multifarious and impressive. It derives
from the familial patterns of hadrons, the
experimental evidence for pointlike con-
stituents within hadrons, the discovery
of the atomic-like spectra of the heavy
mesons J/{ and Y, the successful predic-
tion of charm, and the triumph of the
Weinberg-Salam model, with its implica-
tion of weak neutral currents. According
to optimists, a grand synthesis of the
strong, weak, and electromagnetic inter-
actions is already at hand. A number of
experiments are being mounted to search
for the proton instability implied by spe-
cific grand unified theories. Some phys-
icists with an appreciation for history,
troubled by the proliferation of ‘‘funda-
mental’’ constituents, now are investi-
gating the possibility that quarks and lep-
tons may themselves be composite.

In view of this paradigm, the appear-
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ance of a book for students of particle
physics that mentions quarks only in
passing is somewhat surprising. While I
regard Pilkuhn’s selection of topics as
excessively reactionary, it is not without
merit. It is important for students to be-
come familiar with a broad range of the
phenomena that are the concern of high
energy physics. Many aspects of these
phenomena cannot be described eco-
nomically on the constituent level, al-
though systematics frequently can be in-
terpreted neatly in terms of quarks.
Beyond this, the author seems to have in
mind a wider audience than incipient
particle physicists, including students of
intermediate energy and classical nucle-
ar physics. The reader of Relativistic
Particle Physics will indeed gain an
awareness of the general phenome-
nology of particle physics but will have a
somewhat dated impression of what con-
stitutes current theoretical and experi-
mental research.

The strong point of the book is its
treatment of nonstandard textbook top-
ics in applied relativistic quantum me-
chanics. The classical applications are to
problems in atomic structure, but these
have served as prototypes for recent de-
scriptions of hadron masses. Generally
speaking, techniques are thoroughly ex-
plained but specific experimental facts
are described only briefly. The dis-
cussion of the Weinberg-Salam model is
quite condensed. The subtleties of spon-
taneous symmetry breaking are not ade-
quately explained, and no comparison is
made with data. In contrast, the chapters
on hadron-hadron scattering contain
good introductions to a number of useful
methods.

For use as a textbook, Relativistic
Particle Physics would be improved by
the addition of sets of problems and by
the inclusion in the bibliography of more
review articles or summer school lec-
tures that contain pedagogical dis-
cussions of specific topics. Several criti-
cisms must be directed to the publisher.
To conserve space, equations have been
set in a most annoying format: 3/s7=12712
is a typical infelicity. Many of the figures
are sloppily executed, the proofreading
is less than meticulous, and the style of
the bibliography is inconsistent.

Relativistic Particle Physics is de-
voted to techniques of lasting interest.
Although its viewpoint is not thoroughly
modern, it provides a serviceable in-
troduction to high energy physics on the
graduate level, and individual sections
may be read profitably by researchers.

CHRIS QUIGG
Fermi National Accelerator Laboratory,
Batavia, Illinois 60510
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Electrons in Disordered Metals and at Metal-
lic Surfaces. Papers from a NATO Advanced
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tem. Proceedings of a conference, Damp/Kiel,
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tious Diseases. Proceedings of a symposium,
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The Impact of Piagetian Theory on Educa-
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Papers from a symposium. Frank B. Murray,
Ed. University Park Press, Baltimore, 1979.
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Inborn Errors of Immunity and Phago-
cytosis. Papers from a symposium, Elsinore,
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lus. $27.50.
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gy, and Clinical Aspects. Proceedings of a
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