primary focus is on SLAC.

Traweek's description of the hierar-
chy of high-energy physicists—from
graduate students to postdocs to
group leaders and ‘‘science states-
men"—will be familiar to most scien-
tists. A special feature of high-energy
physics, however, is the need for large
groups (consisting of 20 to 40 people in
the 1970s), to construct and operate
the complex detectors required for
frontier research. The author de-
scribes and contrasts the organization
of these research groups at SLAC and
KEK. The groups at SLAC are de-
scribed as having an authoritarian
structure: “Each decision is made by
the group leader, who then informs
the group of how it is to be implemen-
ted.” Postdocs find themselves in a
double bind: The experiment de-
mands teamwork, but their seniors
value an aggressive, individualistic
and highly competitive style. In Ja-
pan, on the other hand, consultation,
consensus and interdependence are
the characteristic mode of operation.

Traweek observes that women
high-energy physicists are subject to
“subtle and severe dress codes” and
almost never wear skirts! She also
finds a “sharp division in labor among
men and women physicists,” based
upon traditional sex roles, although
no examples are given. After reading
these statements [ find it difficult to
believe that Traweek was at SLAC at
the same time as such prominent
women physicists as Lina Galtieri,
Gail Hansen, Vera Luth and Helen
Quinn. And although she inter-
viewed numerous male physicists and
had discussions with the wives of 50
physicists, she does not report any
interviews with female physicists. In
fact, Traweek's attitude towards
women is quite condescending.

Erroneous statements are numer-
ous, and include the following:
> [Research groups| cannot take over
equipment from other groups no mat-
ter how useless the materials may
have become to their owners. The
same holds true for computer soft-
ware. I found this to be true in Japan,
at Fermilab, CERN and SLAC."”
> European experiments are ‘de-
signed to collect precise measure-
ments of phenomena first identified
elsewhere, in more innovative and
ﬁexible detectors.”

“Japanese physicists wmk at one
detector all their careers.’
These and other misstatements are
frequently attributed to informants.
However, one expects that an anthro-
pologist will compare the views of
informants with her own independent
observations. Some inaccuracies may
be due to the author's credulity. Thus

one suspects that the remarks that
led Traweek to conclude that experi-
mentalists avoid and denigrate theo-
rists were actually tongue-in-cheek.

Beamtimes and Lifetimes is a disap-
pointing work. It describes detectors
and organizational structures, but the
core activity is missing. Did Traweek
ever take a shift in the experiment
control room or sit in on a working
meeting? Apparently not. We never
see high-energy physicists at work;
nor do we gain any insight into the
dynamics of group research. Yet the
dynamics of group research are of
increasing interest as the individual
investigator is replaced by the multi-
institutional collaboration, not only
in physics but also in molecular bio-
logy.

Traweek tells us how high-energy
physicists at SLAC viewed themselves
and their field in the 1970s when the
US dominated high-energy physics.
But although SLAC produced a series
of dazzling discoveries in that decade,
the book gives no sense of the excite-
ment that gripped SLAC and the
entire community of particle physi-
cists at that time. In 1990, the US
shares leadership in particle physics
research with Western Europe, and
the 40-member experimental teams of
the 1970s have expanded to several
hundred members to match the in-
creasing scale and complexity of de-
tectors. These teams have written
constitutions, and for high-energy
physicists the “horseback™ or “‘cow-
boy" style of research is passing into
history.

ANNE KERNAN
University of California, Riverside
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Since the development of the renor-
malization group by Ken Wilson in
the early 1970s there has been an
explosion of research activity in sta-
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tistical mechanics that has focused on
phase transitions and critical phe-
nomena. The usefulness of this new
approach in disciplines as diverse as
turbulence, gauge field theories and
cosmology has made the teaching of
statistical mechanics to graduate stu-
dents especially important. I suspect
that most people who have recently
taught a graduate course in statistical
mechanics see the need for a better,
more modern texthook on the subject.
Having taught just such a course for
the past three years, I received these
two books to review with great expec-
tations.

The first of the books, Fundamen-
tals of Statistical Mechanics, is based
on lecture notes and an unfinished
manuscript by Felix Bloch. As noted
in the preface by John Walecka, who
completed the text after Bloch’s
death, the book does not deal with the
more recent (that is, post World War
II) applications of statistical mechan-
ics. Thus, this book would have to be
supplemented in the classroom, a
course of action in fact recommended
by Walecka.

The text covers the fundamentals of
both classical and quantum statistical
mechanics, and it includes the “an-
cient” applications to classical ideal
gases, blackbody radiation and the
quantum ideal gases. Statistical me-
chanics is developed from the micro-
canonical ensemble and the ergodic
hypothesis, both of which are very
clearly presented. The general pre-
sentation in this text is very tradition-
al. Inthe case of introductory statisti-
cal mechanics that is an admirable
approach. The book contains none of
the eccentricity that I feel mars the
pedagogic efficiency of the books Sta-
tistical Mechanics by Shang-Keng Ma
(World Scientific, Philadelphia, 1985)
and Statistical Physics, Vol. 1 by Lev
Landau and Evgenii Lifshitz (Perga-
mon, Oxford, 1980).

Eighty-five problems supplement
the text. Some simply fill in the gaps
in the derivations, while others ex-
tend the range of the text. In sum,
Fundamentals of Statistical Mechan-
ics is a clearly written text on conven-
tional statistical mechanics, and it is
certainly suitable for an advanced
undergraduate course (in which there
is probably little time to treat modern
applications) or for the first part of a
broader graduate course.

Equilibrium Statistical Physics by
Michael Plischke and Birger Berger-
sen takes a fresh approach to the
writing of a statistical mechanics
text. Although the book assumes that
the student has already had some
exposure to the fundamentals, the
first two chapters review the basic
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principles of thermodynamics and
statistical mechanics. From that
point on, the book plunges into phase
transitions and modern applications,
covering Landau theory, the renor-
malization group in real and momen-
tum space, transport theory, the elec-
tron gas, and disordered-spin and
electronic systems. A wealth of topics
are treated. The recursion relations
for the O(n) spin model in d =4 — ¢
dimensions are derived to O(e) (with-
out using graphs); the Bogoliubov
theory of He" is presented, as are the
coherent-potential approximation
and the replica trick to provide a few
examples. In my perusal of the text, |
encountered no glaring scientific er-
rors.

My concern about this text is its
broad coverage. Judging from the
table of contents, it could be used as a
text for either a course on modern
statistical mechanics (possibly even a
two-semester course) or a course on
advanced solid-state physics (many-
body theory without graphs). That
breadth leads me to believe that the
presentation is at times too cursory
for a textbook, and I wonder how well
students could learn new concepts by
reading it. To give a specific example:
The authors briefly discuss long-
range orientational order in two-di-
mensional solids in about ten lines
(they don’t opt for the more conven-
tional terminology, “bond orienta-
tional order”). They define &r) as
“the angle of a nearest-neighbor bond
between two atoms,” but give no
reference to a global axis. In the
absence of an accompanying figure, 1
don’t see how a novice could under-
stand this concept.

Nonetheless I believe the choice of
problems is superb. The problems
extend the coverage of the text to
topics such as polymers, anisotropic
spin systems and spin-polarized hy-
drogen. As the authors note in their
preface, some of these problems are
quite challenging and time consum-
ing. In any case, because developing
homework assignments for an ad-
vanced course can be difficult, their
presence is certainly welcome. The
book also includes many references to
journal articles on topics of recent
research. However, I found the index
somewhat disappointing. For exam-
ple, “orientational order” is not listed.

These two new books deserve to be
considered for use in courses on statis-
tical mechanics. Bloch’s text is more
suitable for an introduction to the
fundamentals. The book by Plischke
and Bergersen is an intriguing, fresh
approach to modern statistical me-
chanics pedagogy, though its broad
coverage is somewhat skimpy at

times, and reduces its effectiveness as
a textbook.
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The first important point to make
about Solitons: An Introduction is
that it is not a physics book. It is an
applied mathematics text. The book
contains very little in the way of
physical examples or motivation for
the equations and methods. A physi-
cist, even a theoretical physicist,
might have hoped for a book that kept
closer contact with physical phenome-
na. Nevertheless, considering that
the authors are applied mathemati-
cians and taking the book on its own
terms, it is generally very good peda-
gogically and intellectually.

The book is written in a colloquial
and accessible style. The authors’ use
of a first-person-plural active voice
makes the reader feel like a partici-
pant in the development of the meth-
ods. The authors alternate between
the use of simple paradigmatic exam-
ples and more general discussions to
introduce new ideas. In my view they
have done a very good job of finding
an appropriate level for their intend-
ed audience: senior undergraduate
and graduate students in the physical
sciences and chemistry. In addition,
any researcher in physics who is
thinking about doing work on solitons
or who just wants to know more about
the field for cultural reasons would do
well to read this book.

The text covers a number of the
most important topics on solitons, at
least from a mathematical point of
view. The Korteweg-de Vries equa-
tion is introduced in the first chapter
and used as a prototype in much of the
subsequent development. The second
chapter presents a well-written, infor-
mal discussion of simple solutions to
the Korteweg—de Vries equation. In
later chapters other, more general
methods of attacking nonlinear equa-
tions are described, often using the
Korteweg—de Vries equation as a ve-
hicle. Subjects discussed include in-
verse scattering methods, the role of
conservation laws and integrability,
the Lax approach, Backund transfor-
mations, and the methods of Zak-
harov and Shabat, and of Ablowitz,
Kaup, Newell and Segur. All of these
subjects are presented in the same



