radiation and cloud processes in vari-
ous atmospheric models, serves to
bring together much of the earlier
treatment and to underscore the sig-
nificance of these processes to prob-
lems ranging from one-dimensional
equilibrium studies of climate to
three-dimensional general circulation
studies of weather systems.

The book’s style is largely mathe-
matical, with over 1200 displayed
equations. These equations are ac-
curately presented and should make
Liou’s book a handy reference for
researchers in this field. The vari-
ability in authoritative explanation
and the relative lack of physical per-
spective in the text, however, will
present some difficulty for newcom-
ers who may find the substantial ref-
erence lists helpful.

ROGER DAVIES
McGill University
Montreal, Canada

From c-Numbers to
g-Numbers: The
Classical Analogy in
the History of
Quantum Theory

Olivier Darrigol

U. Calif. P., Berkeley, Calif.,
1992. 388 pp. $60.00 hc
ISBN 0-520-07822-5

Quantum mechanics is so removed
from our classical intuition that to
have arrived at it is a tour de force
of the human intellect. The subject
is currently introduced to students
via the efficient wave mechanical
route of Louis de Broglie and Erwin
Schrodinger rather than the earlier,
and in many ways more profound,
matrix route of Niels Bohr, Werner
Heisenberg and Paul Dirac. This su-
perb book fills in a yawning lacuna
in the education of most young stu-
dents of physics (and probably a good
number of their professors as well).
Starting with the early disputes
between Ludwig Boltzmann and Max
Planck, continuing through the con-
fusions, competitions and debates be-
tween Arnold Sommerfeld and Bohr
and the pioneering work of Hendrik
Kramers and Heisenberg, and culmi-
nating with the youthful misstarts
and ultimate triumph of Dirac, the
book lays out the entire sweep of the
development of matrix mechanics in
considerable technical detail. I can
think of no better way to gain a grasp
of quantum mechanics than by read-
ing this book. It is a treasure.
Unfortunately, precisely because
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of its technical detail, not only is the
book way over the heads of the gen-
eral reading public, it is even much
too difficult for students in prequan-
tum atomic physics courses, who are
in sore need of a decent replacement
for the classic texts of Max Born
(Atomic Physics, Blackie, London,
1969) or Floyd K. Richtmyer (Intro-
duction to Modern Physics, McGraw-
Hill, New York, 1969). I would
highly recommend it as a text for a
graduate seminar on Bohr’s corre-
spondence principle and the develop-
ment of matrix mechanics, led by a
very knowledgeable professor, who
will need to clarify the ingenious rea-
soning of even the false starts and
errors, all elaborately described. The
usual method of presenting this sub-
ject is to leap from height to height,
neglecting the horrendous struggles
of intellect involved in the act of crea-
tion. It is humbling and instructive
to young students to see the creative
' process in action.

Among the surprises to be found
in this book, at least to me, was learn-
ing that as late as 1916 Planck re-
jected Einstein’s light quanta as well
as discontinuous quantum jumps (in-
deed Bohr rejected Einstein’s photons
even as late as 1925, preferring an
exclusively wave theory of radiation);
that Dirac found the nonrelativistic
time-dependent Schrodinger equation
about the same time as Schrédinger
even though he was completely hos-
tile to Schrodinger’s wave mechanics
when initially learning of it; and that
Dirac continued to regard the state of
a system as given by a point in clas-
sical phase space even after develop-
ing the full transformation theory for
quantum ‘mechanics (the state vector
was introduced somewhat later by
Hermann Weyl and John von Neu-
mann). But rather than going on and
on, let me advise that every physicist
who takes pride in being literate
should read, indeed study, this mag-
nificent work.

ARTHUR B. KOMAR
Yeshiva University
New York, New York
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man, R. J. Dukes Jr, C. J. Adelman, eds.
Astronomical Society of the Pacific, San
Francisco, 1992. 200 pp. $44.50 hc ISBN
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