
may be expected to approximate rea-
sonably the master equation in differ-
ent physical situations. This work,
related to van Kampen's own research,
yields a procedure that avoids the Ito-
Stratonovich dilemma. It leads natu-
rally to a more systematic and sophisti-
cated discussion of such topics as diffu-
sion in inhomogeneous media,
bistability, and critical fluctuations,
and to applications to a wide range of
physical and chemical problems.

The book has appeared at an auspi-

cious time: It summarizes what is
becoming a mature theoretical ap-
proach to a rapidly developing field.
Current emphasis in non-equilibrium
dynamics tends to focus on the detailed
microscopic dynamics of non-linear
and/or dissipative systems. The pre-
sent work decidedly does not address
the determination of such microscopic
dynamics. It focuses instead on use of
such knowledge to work up to the
macroscopic level. Thus, it omits such
concepts as path integrals (in spite of
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close relationships), renormalization,
chaotic dynamics, universality, scaling,
fractals and results of computer simu-
lations, which are playing an increas-
ingly important role in this area.

What is not done in the area of
detailed dynamics, however, in no way
detracts from the fact that van Kam-
pen has written an excellent introduc-
tion to the use (and avoidance of abuse)
of master equations. It should be in
every physics and chemistry library. It
would also make an excellent, though
very expensive, text.

WILLIAM P. REINHARDT
University of Colorado, Boulder

Geometry, Particles and
Fields
B. Felsager
643 pp. Odense U.P., Denmark, 1981.
The present volume is a welcome addi-
tion to the growing number of books
that develop geometrical language and
use it to describe new developments in
particle physics. Although more tech-
nical treatments of differential geome-
try and of gauge field theories are
available, Bjorn Felsager's book is a
well-balanced introductory text. It pro-
vides a clear treatment that is accessi-
ble to graduate students with a knowl-
edge of advanced calculus and of
classical physics.

Felsager devotes the first half of the
book to classical and quantum field
theory, in particular, to electromagne-
tism and the changes brought about by
the inclusion of magnetic monopoles.
He discusses magnetic and Dirac strings
and after developing Lagrangian and
Hamiltonian mechanics, applies them
to obtain the path-integral formulation
of quantum mechanics. By starting
with an infinitely long discrete string he
develops the dynamics of classical
fields. He also treats the Lagrangian
and Hamiltonian formalism for relativ-
istic fields, giving the standard applica-
tions—including the Cauchy problem—
to the Klein-Gordon fields, the Maxwell
field and the massive vector field. The
book begins to develop its special char-
acter in the discussion of solitons and
instantons. Felsager develops nonlin-
ear field theory with degenerate vacua
in the <f>4 model (topological charges and
winding numbers appear here); solitary
waves and the Backlund transforma-
tion; the Wick notation and the result-
ing Euclidian field.

The second half of the book deals
with the principles of differential ge-
ometry and its applications, with a
mathematical machinery of very wide
range. Here clear line drawings and
illustrations supplement the multitude
of mathematical definitions. This sec-
tion, in its clarity and pedagogy, is
reminiscent of Gravitation by Charles
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Misner, Kip Thorn and John Wheeler.
It covers differential manifolds and
tensor analysis, with applications to
electromagnetism and the magnetic
monopole; integral calculus on mani-
folds, and its applications to the La-
grangian formalism, electromagne-
tism, the Nambu string and the
Nielson-Olessen vortex; the Dirac
monopole (in modern geometric form);
smooth maps; the winding number; and
in a final chapter, symmetries and
conservation laws.

Felsager gives a very clear presenta-
tion of the use of geometric methods in
particle physics. It is not possible,
however, even in a book of this size (643
pages), to cover all interesting geomet-
ric and topological techniques that
particle physicists are using. For those
who have resisted learning this new
language, his book provides a very good
introduction as well as physical motiva-
tion. The inclusion of numerous exer-
cises, worked out, renders the book
useful for independent study also. I
hope this book will be followed by
others from authors with equal flair to
provide a readable excursion into the
next step.

EMIL KAZES
The Pennsylvania State University
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