in a free lunch have a field day.

Sensing Scents

Cell Biology of Olfaction. ALBERT |. FARB-
MAN. Cambridge University Press, New York,
1992. xii, 282 pp., illus. $59.95 or £35. Devel-
opmental and Cell Biology Series.

Special neurons in the nose—the olfactory
receptor neurons—detect odors and tell
the brain what we smell. Olfactory neu-
rons can discriminate a myriad of odors,
transducing them into changes in mem-
brane excitability that result in excitation
of some neurons and inhibition of others.
The mechanisms underlying odor detec-
tion and transduction have long engaged
the attention of investigators. Even more
intriguing is how the olfactory system
retains its perceptual fidelity. Unlike other
neurons, when olfactory neurons age and
die, they are replaced with new neurons
derived from a population of progenitor
cells in the nasal epithelium. New olfac-
tory neurons develop, acquire chemosen-
sitivity, and form synaptic connections in
the olfactory bulb of the brain. This pro-
cess of neurogenesis occurs continuously.
Despite constant turnover of the sensory
cells, the sense of smell is quite stable:
Odors do not take on new qualities with
time and are not suddenly confused with
one another, and chemosensitivity to a
particular odor does not disappear abrupt-
ly. Olfactory transduction and the stability
of the olfactory sense raise fascinating
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Constrained, structured thinking has been the predominant habit of successful
operators in both business and science for at least two millennia. . . . Only occa-
sionally have surprising discoveries upset the equilibria of scientists, and then only
for a little while. Surprises are soon reconciled with old pictures of reality; structure
and constraint reign once more. But in the disequilibrium of the interim, believers

—Garrett Hardin, in Living Within Limits: Ecology,
Economics, and Population Taboos (Oxford University Press)

Apart from anything else, scientific research can be rip-roaring good fun. . . . When
a new experiment or calculation comes out right, one shares a bit of the triumphal
exultation common to all creators. When things go wrong, there is at any rate the
consolation of communal suffering. Description of my most recent failure (“. . . and,
as a result of a small error in setting up the observing files, | am now the world’s
foremost expert on molecular gas ten minutes of arc south of the Crab Nebula”) has
elicited a similar anecdote from every astronomer I've told it to.”

—Virginia Trimble, in Visit to a Small Universe

(American Institute of Physics)

questions about the nervous system.

Cell Biology of Olfaction contains a de-
tailed examination of the structure and
function of the olfactory bulb, the vomero-
nasal organ, and non-neuronal olfactory
cells, as well as coverage of transduction
and neurogenesis. Discussions of the ana-
tomical and structural features of the ol-
factory system—the more mature areas of
the field—are particularly thorough. In
the past few years new research methods,
especially in electrophysiology and molec-
ular biology, have accelerated the pace of
discovery in the field. Yet we still under-
stand relatively little about the nature or
diversity of mechanisms underlying odor
transduction or about the regulatory fea-
tures that control development of olfacto-
ry neurons. Even the definitive identifica-
tion of the family of receptor proteins
cloned from olfactory tissue as odor recep-
tors still awaits the demonstration of odor-
ant binding and odor-elicited functions.
These and several other topics are briefly
and critically evaluated; interestingly,
Farbman’s assessments remain valid in
spite of a recent flurry of reports of break-
throughs in our understanding of olfac-
tion.

Although this book is very much “one
man’s view of the field,” it is not a myopic
account, and both students and research-
ers will find it a valuable resource. The
range of topics covered is broad, and the
extensive (62-page) list of references con-
tains citations through 1991. The field
would be well served by a similarly com-
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prehensive account of olfactory physiology

and the neural mechanisms underlying
odor discrimination.

Vincent E. Dionne

Department of Pharmacology,

University of California at San Diego,

La Jolla, CA 92093-0636

Higgs Hunting

Perspectives on Higgs Physics. GORDON L.
KANE, Ed. World Scientific, River Edge, NJ,
1993. xviii, 467 pp., illus. $98 or £69; paper, $48
or £34. Advanced Series on Directions in High
Energy Physics, vol. 13.

According to the standard model of particle
physics, which unites the strong, weak, and
electromagnetic interactions into a single
quantitative theory, all matter is made of
quarks and leptons and all forces arise by
the exchange of gauge bosons. The simplest
gauge boson is the photon that mediates the
electromagnetic interaction. The two nu-
clear forces are mediated by the other gauge
bosons, the eight gluons and the W and Z.

The standard model is so successful that
it is now being tested at the 1 percent level.
Despite its great success, however, the the-
ory leaves open many important questions,
including those concerning the origin of
mass. In particular, it does not explain why
the photon is massless, while the W and Z
bosons have masses about 100 times that of
the proton. In the standard model all mass
originates through interactions with a new
particle, the so-called Higgs boson. The
problem is that at present there is no
experimental evidence for this particle,
even from the precision measurements.

Fortunately, the standard model is in-
consistent if the Higgs is missing, or if it has
amass much greater than 1000 times that of
the proton. This places the Higgs in the
range of the Superconducting Super Col-
lider (SSC). Indeed, the primary motiva-
tion behind construction of the SSC is the
search for this particle, or whatever is in its
place. Once it is found, investigators can
begin to decode the origin of mass.

A book that summarizes our current
knowledge about the Higgs and its various
alternatives is thus both timely and useful.
Perspectives on Higgs Physics, edited by Gor-
don Kane, does an excellent job of present-
ing the current state of the field. A collec-
tion of specially commissioned review pa-
pers, it covers the theory, phenomenology,

-and even cosmology of the standard model

Higgs boson.
The opening paper by M. Veltman pro-
vides a lovely introduction to the Higgs




system, with special emphasis on the histo-
1y of the Higgs boson, the formal structure
of the Higgs Lagrangian, and the theoreti-
cal constraints on their properties. Veltman
also discusses the “screening theorem,”
which explains why the precision measure-
ments at CERN and SLAC are insensitive
to the Higgs mass.

The book then goes beyond the standard
model to treat various alternatives to the
minimal Higgs boson. At present the par-
ticle physics community is engaged in a
vigorous debate about whether the alterna-
tives will be weakly or strongly coupled,
and Kane has been wise to include contri-
butions from both sides of the debate.

Ibsfiez and Ross present the case for
weak coupling in a beautiful report on the
minimal supersymmetric standard model.
They discuss in detail the radiative breaking
scheme, which ties electroweak symmetry
breaking to the mass of the top quark.
Gunion then outlines the prospects for
detecting supersymmetric Higgs bosons
with existing and future colliders.

The strongly coupled scenario is present-
ed nicely by Einhorn; his task is made
difficult by the fact that, at present, there is
no compelling model that agrees with exper-
imental results. The challenge of construct-
ing such a model is emphasized by Georgi in
“Why I would be very sad if a Higgs boson
were discovered,” a personal view of the
state of the art. The problems are also
addressed by Chanowitz, who provides a
thorough model-independent discussion of
the strongly coupled phenomenology.

Perspectives on Higgs Physics is written by
and for particle physicists. However, it
should be accessible to those interested in
the physics of the SSC. The contributions
are of uniformly high quality and deserve to
be studied by every serious student of par-
ticle phenomenology. The volume could
have been strengthened by the inclusion of
the current bounds on the Higgs and its
couplings, even though they will soon
change. Also, I think the choice of contrib-
utors is too heavily skewed toward the
friends and colleagues of the editor. Even
5o, this is an excellent book. It should be in
the collection of every particle physicist, as
well as in every major research library.

Jonathan A. Bagger

Department of Physics and Astronomy,
Johns Hopkins University,

Bdltimore, MD 21218
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