
basis of a ‘‘special topics’’ course. Many nonstandard tech-
nical subjects are discussed: the long time behavior in meta-
stable state decay already mentioned, the connection be-
tween careful and naive WKB, the longitude basis of the spin
operator, spin-coherent states, an unusual modification of the
Born–Oppenheimer approximation, etc. So even old hands
might learn a thing or two.

The review would be incomplete without mention of Taka-
gi’s pleasantly whimsical style. In the Preface, he states that
he is writing in ‘‘Beinglish, which being a revised version of
the Broken English, is a common tool of communication
among global scientific beings.’’ In fact, the quality of writ-
ing is very good, and the apology is unnecessary. With great
modesty, the author goes to unusual effort to identify terms
and constructions that are his own, and which he regards as
not in common usage. Most of these are unremarkable, but
one that stands out is ‘‘S-Cat’’ for Schro¨dinger’s Cat. This is
perhaps done tongue in cheek, but it is dearly to be hoped
that it does not catch on, and~perish the thought! give rise to
the field of ‘‘S-Catology!’’

Anupam Garg is at Northwestern University. He studied
MQT and MQC at one time, but is currently struggling with
some microscopic manifestations of quantum tunneling and
coherence.

Mini-review: The Book of Clouds. John A. Day. 205 pp.
Silver Lining Books, New York, 2002. Price: $19.95
ISBN 0-7607-3536-0. ~Fred W. Decker, Reviewer.!

Published exactly 200 years after the naming of basic
cloud forms~cumulus, stratus, nimbus, and cirrus! by Luke
Howard, this delightful book~remarkably underpriced at
$19.95! includes a striking 156-page ‘‘Portfolio of Clouds,’’
with vivid color pictures of cloud types and sky panoramas,
as well as a dozen different optical effects in the sky. The
storm cloud systems shown range from thunderstorms with
lightning and tornadoes to a satellite view of a hurricane.
Reader-friendly narratives explain the principles of cloud
physics. Students of the liberal arts, who tend to think that
‘‘nature’’ is limited to plants and animals, will find this book
a revelation. It would make a wonderful supplement to a
general physics course or a class on introductory meteorol-
ogy, with its splendid visuals and a system of forecasting
based on watching the changing appearance of the sky. It
also offers helpful tips for observing and photographing
clouds, plus a useful glossary. Sky-watching with this cloud
book as the guide complements astronomy in a year-round
program of observing nature for physics students and faculty
alike.

Professor Fred Decker is Emeritus Professor at Oregon State
University in Corvallis, Oregon, Past-President, Oregon Sec-
tion, AAPT, and Retired Deputy Assistant U.S. Secretary of
Education for Research and Improvement.

Quantum Mechanics: Symbolism of Atomic Measure-
ments.Julian Schwinger. Edited by Berthold-Georg En-
glert. 496 pp. Springer, New York, 2001. Price: $54.95
ISBN 3-540-41408-8. ~Daniel Greenberger, Reviewer.!

F. Scott Fitzgerald famously remarked that the very rich
are different from you and me. Except for their wealth and

greed, I tend to doubt that this is true. However I’m sure that
Julian Schwinger was different from you and me. Like Leib-
niz, he had an enduring belief that if only one could present
things the right way, with the correct notation, it would lead
one to see that what is true is really inevitable. This convic-
tion led Leibniz to the modern notation for the Calculus,
which was far superior to Newton’s. And it led Schwinger to
a lifelong search for the perfect way to teach quantum theory.

I remember when I was a graduate student at MIT, and a
group of us would ride over to Harvard to watch him teach.
He delivered perfect lectures, without notes, without stum-
bling. But he did not like to be interrupted by questions. And
when he was finished, he would be gone in a flash. We were
all quite bothered by the puzzle of how someone who
seemed to know everything could be so disconcerted by
questions he could obviously answer easily. Many years later
I got to know him somewhat, and was surprised to discover
that he was incredibly shy. However, in one-on-one encoun-
ters he was very generous with his knowledge, and at private
gatherings could be quite warm and charming.

I used to think it was my private insight that he was a
notational genius. If he wrote a summation sign, it could
mean integrate for bosons, and differentiate for fermions. Its
role was symbolic. He often wrote what he called the ‘‘sug-
gestion of an equation,’’ and it all looked so easy in the
lecture; but when you got home, you would see that he was
multiplying things that didn’t commute, or dividing by zero.
Then you had to unravel what seemed so simple. If you took
careful notes, you would find that he had prepared you for
the difficulties, which might have gone right past you in the
glibness of the lecture. But he wanted you to see the big
picture. The difficulties would come out when you unfolded
his equations.

The subtitle of this book spills all the beans. It is ‘‘Sym-
bolism of Atomic Measurements,’’ and it represents his belief
that if the notation is presented correctly, one will see that the
content follows inexorably. The presentation is a refinement
of what he was doing forty years ago, and he was always
trying to improve it. He starts from Stern-Gerlach experi-
ments with spin, and slowly develops his measurement
theory notation, eventually converting it into Dirac notation.
The goal is to show you that if you look at things the right
way, there is no other way to do it.

Personally, I don’t find this to be a good way to teach
physics. In a similar way, most modern quantum texts try to
get to the ‘‘axioms’’ of quantum theory very quickly, and
then show how the subject unfolds from them. But of course
the creative process in physics doesn’t run this way. In prac-
tice, one looks at all the messy phenomena and tries to dis-
cern some order in it. I think the ideal teaching method is to
present the chaos, and only then the attempts to bring order
out of it. Of course, the chaos cannot betoo deep, or students
will get lost. But the experience will prepare them for what
the world is like, and how they will be doing research. Physi-
cists don’t sit down and formulate axioms before they know
what is going on.

That being said, the book is a tour-de-force. Once the
groundwork is laid, he goes into subjects with the math-
ematical virtuosity for which he was famous—not advanced
mathematics, but the incredible use of simple mathematics.
For example, in teaching the hydrogen atom, he exploits a
parallel with the two-dimensional harmonic oscillator. He
also connects the solution to the Lenz–Runge vector~with-
out naming it!. Then he solves the problem again in para-
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bolic coordinates. The 2D oscillator re-emerges in the angu-
lar momentum operators. Along the way he offers some
remarkable physical insights. But as I said, his mind doesn’t
work like yours, and you often have to struggle very hard to
see what was obvious to him.

At the ends of chapters, he gives a series of problems,
some of which supply proofs of points he merely mentioned
in the text, but many of which provide new insight into the
subject. One cannot afford to pass over the problems. As one
example among many, I recently wrote a paper showing that
the Galilean transformation cannot be trusted as the non-
relativistic limit of the Lorentz transformation, since among
other things it conserves mass, and does not take consistently
into account thatE5mc2. Well, sure enough, there is a prob-
lem on extending the Galilean transformation to the next
order, where it solves the problem, to that order~using some
typical Schwingerian mathematical legerdemain!. Inciden-
tally, the Galilean transformation, together with Schwinger’s
Action Principle, plays a major role in determining the non-
relativistic Hamiltonian.

For another example, he introduces the magnetic field
through the vector potentialA, as does everyone else. But,
interestingly, he also considers the velocityv as an indepen-
dent vector. In a homework problem, to introduce spin, he
tells you to take the Hamiltonian@s•(p2eA/c)#2/2m,
rather than (p2eA/c)2/2m. While the two Hamiltonians are
equal in the absence ofA, the first one gives the correct
g-factor ~2! for the electron.~It is the nonrelativistic limit of
the Dirac equation. Schwinger knows this, but it is one of
those things he doesn’t bother to tell you. The correct factor
just pops out.! Part of the problem is that he wants the nota-
tion and the flow of the presentation to lead you to the right
answer. And so, while his techniques carefully sidestep the
many pitfalls that abound, he feels he would be doing you a
disservice to point this out, as it would ruin the inevitability
of the result. Unfortunately, pedagogically it would have
been a great boon to the presentation.

Almost every topic is treated differently from the standard
way. Sometimes this provides great insight, and sometimes
he doesn’t let you in on the secret. Either way, there are gems
throughout the book.

As unique and insightful as the book is, I would never
recommend it as a text. Important subjects are left out~such
as scattering theory, which is a real shame, since he was the
great master! and the Dirac equation~although he has some
wonderful stuff on field theory!. And the book is really too
difficult for most first year graduate students. Rather, it is a
wonderful book for a professor to own, like Feyman’s lec-
tures, because there is so much to learn from it. But to do so,
one has to read it very carefully. It is not a book for idle
browsing, and the more you know about a topic, the more
you can get from it, because while he does a lot of beautiful
things, he doesn’t always think it necessary to let you in on
why he is doing them. Yes, the man’s muse spoke to him
privately.

The book was lovingly edited from some UCLA lecture
notes, by Berthold-Georg Englert, a longtime student and
assistant of Schwinger’s, and sometimes Schwinger’s voice
comes through clearly. Englert has a special insight into this
unique and great mind. Of course, it is not the book
Schwinger would have given us, as his ideas were being
modified until he died, but a lot of it does represent his latest
thinking on the subject. We should be thankful for what we
do have.

Daniel Greenberger is a professor of Physics at the City
College of New York. He has spent most of his career
scratching his head over the meaning of quantum mechanics,
and reports that other than losing his hair, he hasn’t gotten
anywhere. As for the success of others, he remains a ‘‘skep-
tomaniac.’’
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and J. M. Sanz. 283 pp. Imperial College Press, London, 2003. Price:
$58.00 ISBN 1-86094-351-9.

Masters of Theory: Cambridge and the Rise of Mathematical
Physics. Andrew Warwick. 572 pp. University of Chicago Press, Chi-

cago, 2003. Price: $29.00~paper! ISBN 0-226-87375-7.
Mathematical Methods for Scientists and Engineers.Donald A. Mc-

Quarrie. 1161 pp. University Science Books, Sausalito, CA, 2003.
Price: $90.00 ISBN 1-891389-24-6.

Measure for Measure: The Story of Imperial, Metric, and Other
Units. Alex Hebra. Johns Hopkins U.P., Baltimore, MD, 2003. Price:
$24.95 ISBN 0-8018-7072-0.

Modern Physics for Scientists and Engineers, 2nd ed.John R. Taylor,
Chris D. Zafiratos, and Michael A. Dubson. 720 pp. Prentice Hall,
Upper Saddle River, NJ, 2004. Price not given; ISBN 0-13-805715-X.

Ontological Aspects of Quantum Field Theory.Edited by Meinard Kuhl-
mann et al. 362 pp. World Scientific, River Edge, NJ, 2002. Price:
$82.00 ISBN 981-238-182-1.

Physics, 2nd ed.James S. Walker. 1088 pp. Prentice Hall, Upper Saddle
River, NJ, 2004. Price: $128.00 ISBN 0-13-101416-1.

Problems and Solutions in Theoretical and Mathematical Physics, 2nd
ed., Vol. II: Advanced Level. Willi-Hans Steeb. 362 pp. World Scien-
tific, River Edge, NJ, 2003. Price: $28.00~paper! ISBN 981-238-987-3.

Quantum Mechanics. Ernest S. Abers. 528 pp. Prentice Hall, Upper
Saddle River, NJ, 2004. Price: $105.67 ISBN 0-13-146100-1.

Quantum Noise in Mesoscopic Physics.Edited by Yuli V. Nazarov. 524
pp. Kluwer Academic Publishers, Norwell, MA, 2003. Price: $196.00
ISBN 1-4020-1239-X.

Signor Marconi’s Magic Box ~reprint!. Gavin Weightman. 312 pp. Da
Capo Press, Cambridge, MA, 2003. Price: $25.00 ISBN 0-306-
81275-4.

Teaching Physics with the Physics Suite.Edward F. Redish. 216 pp.~plus

959 959Am. J. Phys., Vol. 71, No. 9, September 2003 Book Reviews


