that the band theory of solids is not
even introduced until the last chapter,
about 100 pages later. The fact that
semiconductors are not Fromhold's
area of expertise is easily deduced from
an earlier paragraph in the section on
metal-insulator-metal structures
which reads: “Typically the energy
gap in an intrinsic semiconductor is of
the order of a few multiples of the
thermal energy (kg 7T=0.025 eV) at
T =300 K), instead of having values
exceeding an electron volt or so as is
the case for good electrical insulators.”
Fromhold is a well-respected, highly
honored physicist. I wish that he had
taken the time to write a good quantum
mechanics text.
Davip ADLER
Massachusetts Institute of Technology

Analysis, Manifolds and
Physics. Revised Edition

Y. Choquet-Bruhat, C. DeWitt-Morette
Elsevier, New York, 1982, $29.50

No one familiar with present-day ele-
mentary-particle physics can fail to be
aware of the striking shift of emphasis
that has emerged over the last fifteen
years. The empirical, and sometimes
pessimistic, attitudes of the late 1960s
have been replaced. Recent theoretical
activity has been anchored in the
significance and applicability of renor-
malized quantum field theory. Physi-
cists are now using mathematical tools
that have not been part of their conven-
tional armory. This trend is nowhere
more marked then in those areas of
quantum field theory that concern
classical solutions of the field equation.
In particular, the study of solitons,
monopoles, instantons, and indeed the
entire structure of gauge theories, has
drawn extensively on the methodology
of differential geometry. Of course,
general relativists have long employed
such techniques, but it is only recently
that they and particle physicists have
communicated to any considerable de-
gree. For many theoretical physicists,
the need to come to terms with this new
mathematics has entailed something of
a culture shock.

It must be admitted that, for physi-
cists, differential geometry is not the
easiest subject to learn. Many of the
otherwise excellent standard texts
adopt an analytic approach that is
geared to the interests of pure math-
ematicians and that frequently presup-
poses a prior degree of mathematical
expertise that most physicists do not
possess. Thus we must especially wel-
come this text by Yvonne Choquet-
Bruhat and Cecile DeWitt-Morette,
While it in no way sacrifices any degree
of mathematical accuracy, it presents
the crucial ideas within a framework
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that is specifically geared to the needs
of theoretical physicists. In particular,
the authors have managed to place
within one coherent volume almost all
of the topics that a student would need.
Previously this material could only be
found despersed in a number of differ-
ent mathematical works. Thus we find
not only the anticipated sections on
manifolds and Riemannian geometry,
but also extensive discussions of inte-
gration, submanifolds (especially use-
ful for canonical studies of gravity), the
theory of distributions and Sobolev
spaces, an introduction to finite-dimen-
sional manifolds and the Wiener mea-
sure that underpins so much of modern
quantum theory, and, in this revised
edition, a new and comprehensive ac-
count of fiber bundles.

[t is a truism that mathematics can
only be learned by practice. The auth-
ors, fortunately, have included sub-
stantial collection of carefully present-
ed problems and exercises. The
discussion in these sections is consis-
tently oriented around physical appli-
cations and introduces many topics of
specific interest to physicists. Thus, for
example, there is a nice account of
spinors (a notoriously difficult topic on
which to obtain information at just the
right level) and many illustrations of
the use and significance of characteris-
tic classes. (Throughout the book there
is a steady but gentle introduction to
the basic ideas of differential cohomo-
logy.)

The high quality of French math-
ematics, combined in this volume with
the wide professional expertise of the
authors in mathematical physies, has
resulted in a work of great value. The
price is low enough to place the book
realistically within the reach of most
graduate students. I can wholeheart-
edly recommend it to anyone who
aspires to participate in the exciting
developments in modern elementary-
particle physics and relativity.

C. J. IsHaM
Imperial College of Science and
Technologv, London
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Ouantum Electronics and Lasers

Laser Physics, Proc. Third New Zealand
Symposium, University of Waikato, Hamil-
ton, New Zealand, January 1983. J. D. Har-
vey, D. F. Walls, eds. 263 pp. Springer-Ver-
lag, New York, 1983, $14.50

Surface Studies with Lasers. Proc. Inter-
national Conference, Mauterndorf, Austria,
March 1983, F. R, Aussenegg, A. Leitner, M.
E. Lippitsch, eds. 241 pp. Springer-Verlag,
New York, 1983 $26.00

Quantum Electronics and Electro-Op-
tics. Proc. Fifth National Quantum Elee-
tronics Conference, Hull, September 1981.
P. L. Knight, ed. 451 pp. Wiley, New York,
1983. $54.95

Fluids and Plasmas

Electric Plasmas: Their Nature and
Uses. A. von Engel. 242 pp. Taylor & Fran-
cis, New York, 1983. $36.00. introductory
text

Inviscid Fluid Flows. H. Ockendon, A. B.
Taylor, 146 pp. Springer-Verlag, New York,
1983. $16.00, intermediate text

Vibrations and Waves. W. Gough, J. P. G,
Richards, R. P. Williams. 278 pp. Wiley,
New York, 1983. $64.95. undergraduate text
and reference

Mechanics of Sediment Transport. Proc.
Euromech 156 Istanbul, July 1982, B. Mutlu
Sumer, A. Muller, eds. 285 pp. Balkema,
Salem, N.H,, 1983, §45.00

Materials Science and Condensed Matter

Superconductivity in d- and f-Band Met-
als 1982. Proc. 4th Conference, Karsruhe,
June 1982 W. Buckel, W. Weber, eds. 644
pp. Kernforschungszentrum, Karlsruhe,
1982. 45.00 DM

The NBS Tables of Chemical Thermody-
namic Properties: Selected Values for
Inorganic and C, and C, Organic Sub-
stances in SI Units. D. D. Wagman, W H.
Evans, V. B. Parker, R. H. Schumm, [. Ha-
low, S. M. Bailey, K. L. Churney, R. L. Nut-
tall. 391 pp. AIP and American Chemical
Society (dist.), Washington, DC, 1982. $40.00

Magnetism in Solids: Some Current To-
pics. Dundee, August 1981, A. P. Cracknell,
R. A. Vaughan, eds. 489 pp. Scottish Univer-
sities Summer School in Physics, Edin-
burgh, 1983. £22

Introduction to the Theory of Metasta-
ble and Unstable States. J. D. Gunton, M.
Droz. 140 pp. Springer-Verlag, New York,
1983. $§7.00. monograph

Elastic Media with Microstructure II.
Three-Dimensional Models. I. A, Kunin.
272 pp. Springer-Verlag, New York, 1983.
$39.50. monograph

Comprehensive Treatise of Electroche-
mistry. Vol. 5. Thermodynamic and
Transport Properties of Aqueous and
Molten Electrolytes. B. E. Conway, J. O'M.
Bockris, E. Yeager, eds. 472 pp. Plenum,
New York, 1983, $59.50. compendium

Theory of the Inhomogeneous Electron
Gas. S. Lundqvist, N. H. March, eds. 395 pp.
Plenum, New York, 1983, §55.00.
compendium

Radiation Effects Computer Experi-
ments. J. R. Beeler Jr. 881 pp. North-Hol-
land, New York, 1983, $168.00. handbook

Surface Mobilities on Solid Materials:
Fundamental Concepts and Applica-
tions. Proc. NATO Advanced Study Insti-
tute, September 1981, Les Arces (Alps),
France. V. T. Binh, ed. 585 pp. Plenum, New
York, 1983. $82.50



