
own original and penetrating insights.
They also bristle with high technical
and mathematical detail. For all the
clarity of the presentation, the materi-
al is no pushover. This is professional
business, requiring a good background
in quantum field theory and a willing-
ness to pay close attention.

The chapter on unitary symmetry,
though splendidly done, is perhaps the
least special in the book. The subject
has long since been assimilated by
particle physicists, there being nicely
compact accounts in many other
places. This is somewhat the case also
with the material on soft pions.
though—in my opinion—Coleman's
short discussion of how PCAC is to be
interpreted beats much of the longer-
winded competition. In the later chap-
ters the material becomes more deeply
complex and field-theoretical. Cole-
man's talents are sorely needed and he
comes fully into his own. Those tutori-
als were expository breakthroughs for
their time, and still today they provide
the best compact and accessible treat-
ments. Though not a textbook. Aspects
of Symmetry must surely be an invalu-
able supplement and resource for any
advanced course in particle physics. It
is also a keepsake for those who have
known and learned from Coleman. His
writing is elegant, lean, utterly author-
itative—and a bit sly and tricky. He is
one of the great characters of physics.
Through the printed page you can see
him grin maliciously—the famous Co-
leman grin—just as he's about to spring
a logical trap on you, to teach humility.
This book is a classic.

Perfect Symmetry
Heinz R. Pagels
390 pp. Simon and Schuster. New York,
1985.
ISBN 0-671-46548-1. S18.95
Few developments in science have been
so thoroughly lor so hastily) celebrated
in popular form as the wedding of
quantum fields with astrophysics: rela-
tivistic early-universe cosmology. Ste-
ven Weinberg's pioneering effort of a
decade ago. The First Three Minutes,
has by now been embellished so many
times, and by so many authors, that
any new contribution to the genre had
better offer something unique. Heinz
Pagels's Perfect Symmetry meets this
requirement, at least for the more
astute segments of the popular audi-
ence.

The most commendable feature of
this book is a solid introduction, occu-
pying more than a third of the text, to
the present state of the universe. Stel-
lar formation, evolution and collapse,
the peculiarities of compact objects.
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galactic structure, the cosmic distance
scale, large-scale inhomogeneity, and
the Hubble expansion are all clearly
elucidated.

Above all. Pagels conveys a keen
sense of just how recent and how hard-
won all of this knowledge is. In an
experimental science, once an impor-
tant question is clearly formulated it is
usually soon answered. Astronomy is
surely the oldest science, but it remains
observational. Immanuel Kant sug-
gested in 1755 that the so-called "spiral
nebulae" might be galaxies like our
own. But it was still possible for an
astronomer as influential as Harlow
Shapley to doubt it in 1922. and the
dynamic origins of galactic spiral arms
remain elusive to this day.

The middle section of the book treats
the early universe, which requires an
introduction to quantum fields. In this
branch of theory, there is complete
correspondence between symmetry
principles, field equations, and the
properties of field quanta. Any of the
three may be assigned logical primacy.
Pagels. like most particle theorists,
clearly prefers symmetry.

From a metaphysical standpoint,
this is an eminently defensible position,
in the grand tradition of Emmy
Xoether and Eugene Wigner. Pedago-
gically, however, it may not be the
wisest choice.

Few readers when first exposed to
physical theory are likely to find much
enlightenment in the sentence:
"Gluons are therefore a consequence of
symmetry." In practical terms, as long
as most particle masses remain free
parameters, it is more natural to assign
a central role to the couplings and
intrinsic properties of particles. This
approach has more intuitive appeal to
the uninitiated.

Partly for this reason, the latter
portions of this book are more suitable
for undergraduates in physics or as-
tronomy, or for serious amateurs of
science, than for the casual lay reader.
The interconnections within the assort-
ment of theories that has come to be
known as the "Standard Model" are
more clearly explained than in other
works of this type. The treatment of
inflationary cosmologies is another
high point, but again demands some
sophistication on the part of the reader.

The author's voice is occasionally
uneven, suggesting that the text might
have profited from one more round of
editing. Though Pagels's prose is
usually lucid and entertaining, in a few
places it reverts to the mustiness of the
lecture hall, and in others it takes wing
in fancies such as "wild baby stars."

The final chapters give a brief but
comprehensive tour of the speculative
frontiers, both in cosmology and uni-

fied field theories. Here Pagels is
nonjudgmental to a fault: He includes
some notions that one suspects are not
even taken seriously by their authors.

Any such treatment is bound to be
dated before it sees print, and this one
is no exception. It outlines early efforts
toward Kaluza-Klein compactification
of supergravity, but seems to have been
completed just before the boldest step
on that particular path, the "super-
strings" of Michael Green and John
Schwarz. As with quantum field the-
ory, Pagels again is strongest on the
genealogy and family ties among theor-
ies, which can be so hard for outsiders
to penetrate.

Speculation on the origins of the
universe is too fascinating to be fully
subject to normal standards of scientif-
ic prudence. This book is a reasonably
articulate statement of what theoreti-
cal physics had to say on that subject as
of 1985.

ROBERT H. MARCH
University of Wisconsin at Madison

Nobel Dreams: Power,
Deceit and the Ultimate
Experiment
Gary Taubes
261 pp. Random House, New York, 1986.
ISBN 0-394-54503-6. S19.95
In 1928 Albert Einstein refused a
request from Heinrich Meng and Ste-
fan Zweig to support the nomination of
Sigmund Freud for a Nobel Prize.
Even after collaborating with Freud in
writing the booklet Why War?, Einstein
wrote in 1949: "[He]. . . had a sharp
vision: he let himself be lulled by no
illusion except for an often exaggerated
faith in his own ideas." Sigmund
Freud never won a Nobel Prize, but
Carlo Rubbia did, and from reading
Nobel Dreams, one concludes that Gary
Taubes probably would apply Ein-
stein's judgment of Freud to Rubbia.

This book purports to tell how Carlo
Rubbia of CERN and Harvard and
Simon van der Meer of CERN came to
share the 1984 Nobel Prize in Physics
for "decisive contributions to the large
project, which led to the discovery of
the field particles W and Z, communi-
cators of the weak interaction." The
subtitle of this book, Power, Deceit and
the Ultimate Experiment, reveals the
author's point of view. Accordingly,
only about a third of the book is
concerned with the building of the
CERN pp collider and the UA1 experi-
ment through which the W and Z
particles were discovered. The first
part is devoted largely to a summary of
some previous experiments performed
by Rubbia. Taubes note? ,t mea-
surement of a constant pp t • ' cross



section at the CERN intersecting stor-
age rings, the semi-discovery of the so-
called alternating neutral currents in
the Harvard-Pennsylvania-Wisconsin
experiment at Fermilab. and the infa-
mous high-v anomaly also in the Har-
vard-Pennsylvania-Wisconsin experi-
ment were all wrong results. The last
half of the book is concerned with new
data runs and new physics analysis in
the UA1 experiment after the W and Z
discoveries; specifically, with the anal-
ysis of the monojets and radiative Z
events and the search for the top quark.
The problem with these analyses was
not so much wrong data as extravagant
claims for "new physics," such as su-
persymmetry, which could not be sup-
ported by the data.

In all the failed experiments, the
essential problem, says Taubes, was
Rubbia's unrestrained enthusiasm for
a particular preconceived result, which
biased the analysis. High-energy phys-
ics is collaborative research, and its
success depends on the complementary
skills, talents, and insights of many
physicists. In the case of the Harvard-
Pennsylvania-Wisconsin experiment,
Taubes quotes Nick Samios, director of
the Brookhaven Laboratory, who
summed it up very well: "The problem
was that Carlo is very imaginative.
This was compounded by Mr. Cline,
who's off the wall. . . . The third man of
that contingent, Mr. Mann, should
have been the sobering influence. He
turned out not to be. So, as a result,
there was no one who tried to take the
conservative point of view. They all
went out for glory."

The picture of Rubbia put forward in
this book is somewhat biased. Simply
from the selection of stories and anec-
dotes, Rubbia is presented as a colossus
standing astride all of modern high-
energy physics, while all other physi-
cists emerge as minor, if more honor-
able, characters. Neither is true. It
may come as a revelation to the roman-
tic reader—with visions of scientists as
ivory tower innocents—that the com-
pulsive desire to uncover nature's se-
crets and to be the first to learn what no
one ever knew before is often the same
compulsive desire to get maximum
credit for the discovery, and in public,
too. Rubbia is not unique in this
regard, only more visible. Nobel laure-
ate Samuel Ting succinctly described
for Taubes the ambition that drives
many high-energy physicists: "In
physics there's no number two. Who
will remember what UA2 had done?
Nobody will remember UA2."

The 1984 Nobel Prize in Physics was
awarded for a "large project" and for
experimental results that are demon-
strably correct. The fact that Rubbia
also performed other experiments that
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produced wrong results is irrelevant to
the Nobel Prize. To disprove the pet
notions of a generation of theorists is
every experimentalist's dream; to mis-
lead other experimentalists is unforgiv-
able. In this regard, the pushers of the
"split A2," for example, are far more
deserving of criticism than Carlo Rub-
bia.

This is an exceedingly funny book.
The characters are all painfully real,
and are most vividly portrayed. Al-
though, if Rubbia were anything like
the monster Taubes sometimes makes
him out to be, why do so many intelli-
gent and talented physicists continue
to work with him? Because, in science
there is no substitute for brains, and
Rubbia has brains, whatever his faults.
Taubes does succeed in presenting
clearly the extraordinary dedication,
commitment, and back-breaking work
of the average high-energy physicist.
He also provides clear and concise
explanations of the physics issues in-
volved, which should satisfy both the
expert and the layman simultaneously,
although at different levels.

Still, some fraction of the laughter in
this book is malicious. A Talmudic
scholar once branded novelists as large-
ly immoral because they mocked peo-
ple and made fun of their weaknesses.
That charge also applies to Taubes, but
the weaknesses are our own, and
Taubes has chronicled many of them in
this amusing book.

ALEXANDER FIRESTONE
Iowa State University

Seeing the Light: Optics in
Nature, Photography, Color,
Vision, and Holography
David S. Falk, Dieter R. Brill and David G.
Stork
446 pp. Harper and Row, New York, 1986.
ISBN 0-06-041991-1. $37.50

To develop a text "that continually
reminds the student of the connections
between the abstract ideas of physics
and everyday life, or phenomena they
are familiar with," was the stated goal
of the authors of Seeing the Light.
They have met their stated objective
very well. Seeing the Light provides a
logical presentation of the fundamen-
tal properties of light and geometric
optics and then uses them as building
blocks to develop an understanding of
various areas that are not customarily
touched on in conventional physics
courses. This text is appropriate for
courses in light and color for nons-
cience majors. The elementary math-
ematical skills necessary to understand
the book should not be a barrier to
these students. (Mathematical appen-
dixes are provided for some topics.)

After students have studied the first

few chapters, a variety of pat I of study
are possible depending on a P. instruc-
tor's goals for the class. This text can
accommodate units or courses of vary-
ing length—from a few weeks to an
entire year.

The authors present each topic in
such a manner that nearly everyone
using this text will both be able to
master the fundamentals, and also be
challenged by the extensions of these
ideas to common or unusual applica-
tions. For example, in the unit on
mirrors and lenses the traditional prin-
ciples of reflection and refraction are
developed to explain the formation of
images from various types of mirrors
and lenses. In addition they entice the
reader with the application of these
principles in the area of anamorphic
art and photography—topics relegated
to a footnote at best in most textbooks.
[Anamorphic is a term for distorted
pictures that can be seen through, for
example, a cylindrical mirror.]

Probably the most outstanding fea-
ture of this text is the excellent collec-
tion of photographs, line graphs, color
plates and cartoons. They are well
chosen to assist the reader in under-
standing the development of the sub-
ject matter. For example, a black and
white "Herman grid" and a beautiful
color plate of Victor Vasarely's "Arc-
turus II" illustrate the concept of later-
al inhibitions in vision.

Included in nearly all areas of study
are a series of "Try Its." These consist
of simple demonstrations or experi-
ments, which a student can do on his
own, usually with materials that are
easy to find. The vast majority of these
work as described in the text. Many
instructors will find them useful as
classroom demonstrations.

At the end of each chapter there is a
nice selection of questions and prob-
lems that can be used to enhance the
students' understanding of the topics
being studied. Most of these exercises
do not require a simple regurgitation of
the textbook facts, but demand reflec-
tion on the ideas introduced in that
chapter. More difficult or mathemat-
ical problems are in a separate section.

Throughout the text the authors use
references to literature and art, and
connect them to the topics being stud-
ied. The authors define specialized
terms and give their etymologies to
assist student recall. These links to the
humanities should be particularly ap-
preciated by liberal arts students.

In conclusion, this is a multifaceted,
highly instructive and visually inter-
esting book that students and their
instructors should find appealing.

DANIEL OVERHEIM
Edinboro University

Edinboro, Pennsylvania


