
netic field theory, often presented at a
four-vector level. Considerable effort
is spent in these chapters explaining
and illustrating the mathematics used
in physics. He discusses some exam-
ples of the basic theory and does a
good job carefully selecting the essen-
tial material to make it interesting
through unusual, thoughtful commen-
tary.

Nearly all the remaining two-thirds
of the book concerns itself with gradu-
ate-level atomic physics: the Dirac
and Breit equations, the relativistic
free hydrogen atom and, finally, the
quantum theory of the electromagnetic
field and its interaction with matter.
Although often not rigorous, these
chapters are again unusually readable
and well worth looking at either before
or after study of the more comprehen-
sive classic texts such as the one by
Hans Bethe and Edwin Salpeter (One
and Two Electron Atoms) or that by
W. Heitler (Semiclassical Theory of
Radiation). I suspect that a real un-
derstanding of this subject matter by a
good theoretical chemistry graduate
student would involve considerable
careful reading within the excellent
bibliographies included in each chap-
ter. The student would also need to
elaborate upon the many unproven
statements in Moss's book and to study
various applications of the basic theory
through problems discussed with a
good instructor.

Courses intended to provide a quick
familiarity with atomic and molecular
physics can be found in a number of
chemistry-department curricula; this
book by Moss is an excellent guide for
an advanced fundamental first term of
such a course. The second term would
need another text, to put molecules
back into the subject matter. Moss
includes only a brief qualitative discus-
sion of the molecular multi-center
Hamiltonian. All changes in the defi-
nition of molecular quantum mechan-
ics aside, one still expects this subject
to include such matters as the theory
of diatomic molecules, the many-elec-
tron theories such as Hartree-Fock,
and the problem of electron correla-
tion.

JAMES BAYFIELD
Yale University

New Haven, Connecticut

Functional Methods and
Models in Quantum
Field Theory

H. M. Fried
214 pp. MIT Press, Cambridge, Mass.,
1972. $8.95

Functional techniques for solving prob-
lems in quantum mechanics and quan-
tum field theories have been around for
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Optics
by Eugene Hecht and Alfred Zajac, Adelphi
University

This intermediate-level undergraduate text,
designed to follow one year of calculus-
based physics, presents a detailed treat-
ment of both classical optics and contem-
porary developments in such areas as la-
sers, the theory of coherence, and Fourier
methods. A unique historical overview and
the use of wave theory to give unity to what
has often been treated as a mass of seem-
ingly unrelated data reflect a welcomed and
satisfying approach. The authors use
photographs and diagrams extensively,
often in pictorial sequence, to illustrate the
development of abstract discussions. Com-
plete solutions to roughly two-thirds of all
problems are given within the body of the
book.

Elementary Solid State Physics:
Principles and Applications
by M. AH Omar, Lowell Technological Insti-
tute

In this upper-division undergraduate text,
the author demonstrates the unity of his
discipline and adds coherence to his field
by making valuable connections between
seemingly disparate parts. Equal emphasis
is given to practical applications and
theoretical discussion with a stress on
modern relevance to provide stronger stu-
dent motivation. The book is elementary in
nature; it introduces concepts gradually and
supplies necessary mathematical details.
The author provides unique chapters on
solid state chemistry, metallurgy, materials
science, and solid state biophysics. Each
chapter provides questions, exercises, and
summaries highlighting important concepts
and enhancing subject retention. Depen-
dent on specific course requirements, the
material in this text is appropriate for a one-
or two-semester course in physics, chemis-
try, or various engineering departments.

Circuit Electronics For Scien-
tists
by B. K. Jones, University of Lancaster,
England

Written for junior and senior students of
physics, chemistry, biology and premedical
students, this text covers the fundamentals
of all electronic circuits. With one or two
years'exposure to college physics and
mathematics, including calculus, it may be
readily understood. Discussion of physical
electronics has been deliberately eliminated
as unnecessary to the understanding or use
of electronic systems and circuits. The
author's functional, operational approach al-
lows students to make the change from
tubes to transistors to circuits. While
theoretical principles are stressed, consid-
erable practical advice is given on the ac-
tual use of devices. And a wide range of
laboratory exercises, questions and an ex-
tensive bibliography are also included.

Quantum Mechanics: Principles
and Applications
by Marcelo Alonso, Organization of Ameri-
can States and Henry Valk, Georgia Insti-
tute of Technology

This book is generally intended for a senior
or first-year graduate level course in quan-
tum mechanics. It has been thoroughly
class-tested at three major universities over
a period of seven years. Its strong orienta-
tion toward application of quantal tech-
niques, an emphasis on problem solving, and
a detailed explanation of points throughout
the book will appeal to the student audi-
ence. The book is divided into three sec-
tions. The first two chapters, which com-
prise the initial section, provide a review of
quantum concepts from intermediate quan-
tum physics courses. The second section
consists of eight chapters and constitutes a
course in non-relativistic quantum
mechanics. Section three provides insight
into more advanced quantum theory and
the elements of field theory.

College Division
ADDISON-WESLEY PUBLISHING COMPANY, INC.

Department 249
Reading, Massachusetts 01867

NO ARTIFICIAL
INGREDIENTS.
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more than twenty years. As yet very
few books on the subject exist. H. M.
Fried has done much research on these
techniques, and should be congratulat-
ed for producing such a fine volume to
fill the gap.

What is the functional method? It
is a method in which time-ordered
products or covariant time-ordered
products of operators are represented
by functional differential operators.
The advantage of this is that usually
tedious algebraic and combinatorial
operations on the operators are now re-
duced to familiar manipulations in
(functional) differential calculus and
applied mathematics.

In this way functional methods pro-
duce formal solutions of Green's func-
tions and S-matrix elements in closed
forms. For simple field theoretic mod-
els, such as the Thirring model and the
two-dimensional quantum electrody-
namics, such formal solutions may be
converted into explicit solutions via
usual applied mathematical tech-
niques, as is shown in the book. For
more complicated dynamical systems,
no such explicit solutions can be ob-
tained; but the formal solution can be
used as a starting point for various ap-
proximations. The approximations
discussed in the book include pertur-
bation theory, and various "soft-photon
type" approximations. The latter in-
cludes not only the usual Bloch-Nords-
ieck approximation and its application
to the solution of the infrared diver-
gence problem in quantum electrody-
namics, but also certain eikonal type
approximations for high-energy scatter-
ings. The book also contains a discus-
sion on the gauge problem of quantum
electrodynamics, a chapter on chiral
Lagrangians, a chapter on an eikonal
high-energy model developed by the
author, R. Blankenbeckler and others,
and an appendix explaining detailed
mathematical manipulations.

All in all, the book treats lucidly a
surprisingly large number of topics,
many of them not to be found in stan-
dard textbooks. In a book full of
mathematical formulas such as this
one, it is a rather common fault to for-
get about the physics. Fried has ad-
mirably avoided this trap; the basic
physical ideas and reasons are ex-
plained alongside the formalism.

The book follows mainly the func-
tional method developed by Kurt Sym-
anzik, as distinct from the technique of
Julian Schwinger. I think that the
contents of the book could be enriched
if more discussions were devoted to
Schwinger's technique. Symanzik's
method is very nice, and frequently
differs from Schwinger's only in ap-
proach and detail. However, there is
also an essential difference between the
two. The Symanzik method deals
with a functional generating the vacu-
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um expectation values of time-ordered
products (T-products) of operators,
whereas the Schwinger technique deals
with a functional generating the vacu-
um expectation values of covariant
time-ordered products (T* -products)
of operators. These two differ when
high-spin fields, for example massive
vector fields, are involved. The former
is not covariant, whereas the latter is
(being roughly speaking the covariant
piece of the former). As physical
objects are covariant, it is naturally
simpler to deal with T* -products,
rather than having to cancel the inter-
mediary noncovariant objects arising
through the use of T-products. Even
in the case when high-spin fields are
absent, for similar reasons the
Schwinger approach may still simplify
calculations in the presence of deriva-
tive couplings. Another omission in
the book is the discussion of Richard P.
Feynman's path-integral method.
Only a small step is needed to convert
functional expressions formally into
path-integral formations, and with the
recent resurgence of interest in the
path-integral quantization of Yang-
Mills fields and dual models, it might
have been worthwhile, perhaps, to have
the subject included. On the other
hand, as the path integral is not a very
well defined mathematical object, and
as most problems soluble with the
path-integral method are equally solu-
ble with the functional methods, the
omission is also very understandable.

A background in elementary quan-
tum field theory is needed to read the
book. It is suitable as a text or a ref-
erence for students with some knowl-
edge of field theory, and it is also a
very good book for non-expert research-
ers interested in the development of
the field.

C.S .LAM
McGill University
Montreal, Quebec

new books
Elementary Particles and Fields
Elastic and Charge Exchange Scattering
of Elementary Particles. (Landolt-Born-
stein New Series Group I, Vol. 7). P. J.
Carlson, A. N. Diddens, G. Giacomelli, F.
Monnig, H. Schopper. 540 pp. Springer-
Verlag, New York, 1973. $139.40

High Energy Collisions—1973. (AIP Conf.
Proc. No. 15, Particles and Fields Subseries
No. 7). C. Quigg, ed. 314 pp. AIP, New
York, 1973. $13.75.

Particles and Fields—1973. (AIP Conf.
Proc. No. 14, Particles and Fields Subseries
No. 6). H. H. Bingham, M. Davier, G. R.
Lynch, eds. 679 pp. AIP, New York, 1973.
$18.50
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