and mathematical framework for approach-
ing many of the fundamental problems of
physics. Indeed, it is the resemblance
among the field theories of the strong,
weak, and electromagnetic interactions that
inspires the hope for a unified theory of
them all.

Two great themes are at the heart of
“Modern Applications”: the role of symme-
try in determining the fundamental inter-
actions and the concept of symmetries that
are hidden at low energies. Weinberg’s
treatment of non-Abelian gauge theories—
specifically quantum chromodynamics, the
theory of strong interactions among
quarks—is notable for an explicit calcula-
tion of the quantum corrections that make
the coupling constant of the theory depend
on the energy scale. This illuminates the
remarkable feature of “asymptotic freedom,”
whereby the strong interactions become
feeble—and susceptible to analysis by per-
turbation theory—at high energies. This
leads in turn to a clear and thorough pre-
sentation of the varieties of asymptotic be-
havior for a field theory, using the methods
of the renormalization group.

Hidden symmetries are treated in two
masterly chapters devoted to global and
local symmetries. The discussion of the
pion as an avatar of chiral symmetry-
breaking integrates the fruitful current-
algebra approach of the 1960s with our
modern understanding based on quantum
chromodynamics. A highlight of the chap-
ter on local symmetries is a rich discussion
of superconductivity as a consequence of
the spontaneous breaking of electromag-
netic gauge symmetry. The superconduct-
ing phase transition is our model for hid-
ing the electroweak symmetry, and a de-
tailed examination using the tools of mod-
ern field theory is rewarding.

As quantum field theory and gauge the-
ories have become more central to our study
of physics at very short distances, or very
high energies, we have changed our attitude
about the theories themselves. We no longer
demand that our theories make sense up to
arbitrarily high energies but regard them as
effective theories that are appropriate to de-
scribe the important physics in various ener-
gy regimes. In many instances, effective field
theories provide the most convenient tool
for working out the consequences of symme-
tries and the general principles underlying
quantum field theory. Among the many
tools Weinberg presents, he shows effective
field theories with particular pleasure.

The Quantum Theory of Fields: Modern
Applications is a splendid book, with abun-
dant useful references to the original liter-
ature. [t is a very interesting read from cover
to cover, for the wholeness Weinberg’s per-
sonal perspective gives to quantum field
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theory and particle physics. An author in-
dex and a well-chosen subject index make
“Modern Applications” a valuable reference
book.

For a highly motivated and superbly pre-
pared student, The Quantum Theory of
Fields: Modern Applications could serve as a
textbook, with or without its companion
volume “Foundations.” The ideas of each
chapter are elaborated by several thought-
provoking problems. I will recommend it to
students who have completed a first course
in field theory and hope that many of my
colleagues will read it as well. Weinberg
leads us to a frontier rich in possibilities.
This is an optimistic book, written with
much respect for ideas and nature—and for
tools.

Chris Quigg

Theoretical Physics Department,

Fermi National Accelerator Laboratory,
Batavia, IL 60510, USA

NO Methodology

Nitric Oxide Synthase. Characterization and
Functional Analysis. MAHIN D. MAINES, Ed.
Academic Press, San Diego, 1996. xviii, 354
pp., illus. $89 or £65. ISBN 0-12-185301-2.
Methods in Neurosciences, vol. 31.

Shortly after the discovery that nitric oxide
is the principal form of the endothelium-
derived relaxing factor, it was shown to
modulate synaptic plasticity during learning
and development, to regulate cerebral blood
flow, and to have a pathological role in
neuronal degeneration. Although the bio-
logical lifetime of nitric oxide is probably
less than a second, its half-life is long rela-
tive to the time scales involved in neural
transmission, allowing it to diffuse between
neurons and act as a retrograde messenger
to locally modulate neuronal activity. The
importance of nitric oxide for the function-
ing of the central nervous system is under-
scored by the fact that the brain contains
more nitric oxide synthase than any other
tissues in the body under non-pathological
conditions. Furthermore, the neuronal ni-
tric oxide synthase gene may have the most
complex organization of any gene expressed
in the central nervous system (see P. A.
Marsden, Adv. Pharmacol. 34, 71-90
[1995]), undergoing complex regulation
during development and after CNS injury.

Nitric Oxide Synthase: Characterization
and Functional Analysis is a timely discussion
for neuroscientists of practical methods for
studying nitric oxide. The contributions are
organized into three sections dealing with

the detection of nitric oxide, the expres-
sion, purification, and gene regulation of
nitric oxide synthases, and the assessment
of nitric oxide-mediated functions at the
cell and organ levels. Most of the chapters
are authored by pioneering investigators
and provide an amount of detail appropriate
to initiate newcomers to the field.

In the past few months, three new vol-
umes—volumes 268 and 269 of Methods in
Enzymology edited by L. Packer (Academic
Press) and Methods in Nitric Oxide Research
edited by M. Feelisch and J. Stamler
(Wiley)—have addressed more general
methodological approaches. Each has its
strengths. For example, the Methods in Enzy-
mology volumes cover the peroxynitrite— and
nitric oxide—derived oxidants in greater de-
tail, and the Feelisch and Stamler book con-
tains excellent discussions of nitric oxide
donors and the chemistry of nitric oxide.
Because of the youth and breadth of nitric
oxide research, it is best for investigators to
consult and compare all four volumes.

Like any new field nitric oxide research
still has many potential artifacts and pit-
falls, which are only partially addressed in
any of the four books now available. For
example, one matter concerning which un-
derstanding needs to be more fully devel-
oped is the differences between nitric oxide
donors and nitric oxide. The donors are
often more reactive than nitric oxide itself,
and considerable caution should be exer-
cised before concluding that their actions
applied to tissues in millimolar concentra-
tions mimic the physiological production of
nitric oxide itself.

Joseph Beckman
Departments of Anesthesiology
and Biochemistry,

University of Alabama,
Birmingham, AL 35233, USA

Books Received

Advanced Catalysts and Nanostructured Mate-
rials. Modern Synthetic Methods. William R. Moser, Ed.
Academic Press, San Diego, 1996. xxvi, 592 pp., illus.
$85. ISBN 0-12-508460-9.

Bohmian Mechanics and Quantum Theory. An
Appraisal. James T. Cushing, Arthur Fine, and Sheldon
Goldstein, Eds. Kiuwer, Norwell, MA, 1996. viii, 403 pp.,
ilus. $159 or £108 or Dfl. 245. ISBN 0-7923-4028-0.
Boston Studies in the Philosophy of Science, vol. 184.
From a conference, Bielefield, Germany, July 1995.

Concepts in Vaccine Development. Stefan H. E.
Kaufmann, Ed. De Gruyter, Hawthorne, NY, 1996. xxii,
583 pp., illus. $119 or DM 178 or 6S 1.317 or sFr 171.
ISBN 3-11-014815-3.

Developmental Science. Robert B. Cairns, Glen H.
Elder, Jr., and E. Jane Costello, Eds. Cambridge Univer-
sity Press, New York, 1996. xx, 291 pp., illus. $44.95.
ISBN 0-521-49585-7. Cambridge Studies in Social and
Emotional Development.

Electronic Noise and Fluctuations in Solids. Sh.
Kogan. Cambridge University Press, New York, 1996.
xviii, 354 pp., ilus. $84.95. ISBN 0-521-46034-4.
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