to such now familiar areas in nonlin-
ear dynamics as resonance overlap
and period-doubling. It is interesting
to have a pioneer’s view.

The book is not quite “my view of
the field” though, more like “interest-
ing topics I have worked on.” There is
one clear theme: Completely regular
and completely chaotic systems are
both exceptional; most systems show
a mixture of order and chaos. That is,
it is typical to see neighboring trajec-
tories diverge exponentially (the hall-
mark of chaos) in some parts of phase
space but not in others. Moreover, the
ordered and chaotic regions of phase
space may be embedded within each
other in incredibly complicated ways.
Apart from that theme, however, the
book does not have much in the way
of general principles. The author
tends to write in great detail about
what most interests him, and then
hurry through several other topics. In
particular, astronomical problems
other than in galactic dynamics make
up only the last 5% of the book. On a
smaller scale (the book is scale-
invariant in this respect!), Lindstedt’s
perturbation method is disposed of in
two sentences at the end of the peri-
odic-orbits section. Because of its style
and structure, Order and Chaos in
Dynamical Astronomy is unlikely to
work as a textbook, but it makes a
useful reference for researchers in
and around the field.

The book’s biggest liability is prob-
ably the publisher. Springer has sup-
plied a good cover and binding but not
bothered with even basic copyediting
or good-quality reproduction in fig-
ures, and the price tag will lose many
potential readers.

Still, if you can afford it, there is
plenty of interesting and useful infor-
mation in the book. My favorite part
was a discussion of the spectra of
stretching numbers in chapter 2: I was
always puzzled as to why Lyapunov ex-
ponents of chaotic orbits take so long to
converge, and now I understand.

Prasenjit Saha
Queen Mary, University of London
London, England

Liquid Crystals:

Fundamentals

Shri Singh

World Scientific, River Edge, N.dJ.,
2002. $98.00 (531 pp.)

ISBN 981-02-4250-6

Liquid crystals are a state of matter
sharing properties that are usually
associated with both solids and lig-
uids. Their study belongs to the wider
field of soft condensed matter physics,

http://www.physicstoday.org

an area growing in importance be-
cause of the new physics being dis-
covered and the possibility of various
technological applications being de-
veloped. The publication of an up-to-
date book stressing the theoretical
foundations of liquid crystals is there-
fore timely and significant.

Shri Singh’s Liquid Crystals: Fun-
damentals is comprehensive and cur-
rent. The book has a strong theoreti-
cal emphasis throughout but also
includes descriptive discussions when
appropriate. Its extensive set of refer-
ences serves as a roadmap through
the literature and allows the reader to
follow developments in the field over
time—right up to the present. The in-
tended audience, graduate students
and researchers, will find the book to
be a high-quality introduction to lig-
uid crystals.

Singh is an accomplished theoreti-
cal physicist who has used statistical
theories to advance the understand-
ing of soft condensed matter physics.
He is also extremely knowledgeable
about the field of liquid crystals in
general, and his varied, in-depth ex-
pertise contributes to the effective-
ness of the book. The author intro-
duces topics by first offering helpful
background information for those un-
familiar with the field, but readers
will still need a good deal of knowl-
edge to understand most of the theo-
retical discussions.

The level of Singh’s book compares
with that of The Physics of Liquid
Crystals (Oxford U. Press, 1993) by
Pierre-Gilles de Gennes and Jacques
Prost and Liquid Crystals (Cambridge
U. Press, 1992) by Sivaramakrishna
Chandrasekhar. Its style, however, is
most similar to that of Thermotropic
Liquid Crystals: Fundamentals
(Springer-Verlag, 1988) by Gerrit Ver-
togen and Wim H. de Jeu. But Singh’s
book differs from that of Vertogen and
de Jeu because it explores not only
thermotropic but also polymeric and
lyotropic liquid crystals.

The early chapters introduce read-
ers to the classification schemes and
physical properties of liquid crystals.
Those chapters serve as an excellent
starting point, but readers will find
that advanced terms and ideas are
sometimes used with little explana-
tion. The discussion of microscopic
and macroscopic order parameters
and the description of the many
anisotropic properties are especially
well done.

The strongest chapters, on the sta-
tistical mechanics, elastostatics, and
dynamics of the nematic phase of
thermotropic liquid crystals, clearly
demonstrate the author’s expertise in
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those areas. An extensive discussion
of phase transitions and what re-
searchers have learned through com-
putations and simulations appears in
the chapter on the smectic phase of
thermotropic liquid crystals. Discotic
(thermotropic liquid crystals formed
by disk-shaped molecules), polymer,
and lyotropic liquid crystals are cov-
ered in shorter chapters containing
much less theory. Those chapters re-
semble what has been written in other
texts on liquid crystals.

Singh’s chapter on chiral liquid crys-
tals effectively combines a discussion of
the properties of chiral nematics and
chiral smectics with theoretical insights.
The author makes this chapter special
by including a detailed description of the
theory of the blue phases, an overview
of theoretical work on ferroelectric
phases, and a discussion on twist-grain
boundary phases—topics rarely found
in books on liquid crystals. In the final
chapter, which covers defects and tex-
tures, Singh shares his own perspec-
tives by tying together typical phenom-
ena with unifying theoretical ideas.

From beginning to end, Liquid
Crystals: Fundamentals gives readers
a thorough look at a state of matter
that continues to attract attention
within the field of soft condensed mat-
ter physics. It emphasizes theory, of-
fers a broad exploration of topics, and
includes many recent developments.
The combination makes Singh’s book
unique and worthy of attention.

Peter J. Collings
Swarthmore College
Swarthmore, Pennsylvania
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Ultrafast Phenomena XIII. R. D. Miller,
M. M. Murnane, N. F. Scherer, A. M.
Weiner, eds. Springer Series in Chemical
Physics 71. Proc. conf., Vancouver, British
Columbia, Canada, May 2002. Springer-
Verlag, New York, 2003. $239.00 (699 pp.).
ISBN 3-540-00089-5

Computers and )
Computational Physics

Computational Electromagnetics. C.
Carstensen, S. Funken, W. Hackbusch,
R. H. W. Hoppe, P. Monk, eds. Lecture Notes
in Computational Science and Engineering
28. Proc. wksp., Kiel, Germany, Jan. 2001.
Springer-Verlag, New York, 2003. $79.95
(209 pp.). ISBN 3-540-44392-4

Introduction to Maple. 3rd edition. A.
Heck. Springer-Verlag, New York, 2003
[1996]. $49.95 (828 pp.). ISBN 0-387-00230-8

Numerical and Analytical Methods
for Scientists and Engineers Using
Mathematica. D. Dubin. Wiley, Hoboken,
N.J., 2003. $120.00 (633 pp.). ISBN 0-471-
26610-8, CD-ROM
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Quantum Information Processing. G.
Leuchs, T. Beth, eds. Wiley-VCH, Hobo-
ken, N.J., 2003. $139.00 (327 pp.). ISBN
3-527-40371-X

Condensed Matter Physics

Challenges in Granular Physics. T.
Halsey, A. Mehta. World Scientific, River
Edge, N.J., 2002. $64.00 (247 pp.). ISBN
981-238-239-9

Computer Simulation Studies in Con-
densed-Matter Physics XV. D. P. Lan-
dau, S. P. Lewis, H.-B. Schiittler, eds.
Springer Proceedings in Physics 90. Proc.
wksp., Athens, Ga., Mar. 2002. Springer-
Verlag, New York, 2003. $139.00 (219 pp.).
ISBN 3-540-00087-9

Electronic and Optoelectronic Prop-
erties of Semiconductor Structures. J.
Singh. Cambridge U. Press, New York,
2003. $60.00 (532 pp.). ISBN 0-521-82379-X

Electronic Defect States in Alkali
Halides: Effects of Interaction With
Molecular Ions. V. Dierolf. Springer
Tracts in Modern Physics 185. Springer-
Verlag, New York, 2003. $149.00 (196 pp.).
ISBN 3-540-00471-8

Interactions in Ultracold Gases: From
Atoms to Molecules. M. Weidemiiller, C.
Zimmermann, eds. Wiley-VCH, Hoboken,
N.J., 2003. $139.00 (509 pp.). ISBN 3-527-
40389-2

Low-Dimensional Systems: Theory,
Preparation, and Some Applications.
L. M. Liz-Marzan, M. Giersig, eds. NATO
Science Series, Series II: Mathematics,
Physics and Chemistry 91. Proc. wksp.,
Puszczykowo, Poland, May 2002. Kluwer
Academic, Norwell, Mass., 2003. $127.00
(322 pp.). ISBN 1-4020-1168-7

Particle Scattering, X-Ray Diffrac-
tion, and Microstructure of Solids
and Liquids. M. Ristig, K. Gernoth, eds.
Lecture Notes in Physics 610. Springer-
Verlag, New York, 2003. $59.95 (196 pp.).
ISBN 3-540-44386-X

Spectroscopy and Dynamics of Orien-
tationally Structured Adsorbates.
V. M. Rozenbaum, S. H. Lin. World Scien-
tific Lecture and Course Notes in Chem-
istry 7. World Scientific, River Edge, N.J.,
2002. $48.00 (200 pp.). ISBN 981-238-175-9

Spin Dependent Transport in Mag-
netic Nanostructures. S. Maekawa, T.
Shinjo, eds. Advances in Condensed Mat-
ter Science 3. Taylor & Francis, New York,
2002. $96.00 (282 pp.). ISBN 0-415-27226-2

Transverse Patterns in Nonlinear Op-
tical Resonators. K. Staliunas, V. J.
Séanchez-Morcillo. Springer Tracts in Mod-
ern Physics 183. Springer-Verlag, New York,
2003. $159.00 (226 pp.). ISBN 3-540-00434-3

Cosmology and Relativity

The Emergence of Cosmic Structure.
S. S. Holt, C. S. Reynolds, eds. AIP Con-
ference Proceedings 666. Proc. conf., Col-
lege Park, Md., Oct. 2002. AIP, Melville,
N.Y,, 2003. $150.00 (380 pp.). ISBN 0-
7354-0128-4

The Scalar-Tensor Theory of Gravita-
tion. Y. Fuyjii, K. Maeda. Cambridge
Monographs on Mathematical Physics.
Cambridge U. Press, New York, 2003.
$75.00 (240 pp.). ISBN 0-521-81159-7

Device Physics

High-Resolution Electron Microscopy.
3rd edition. J. C. H. Spence. Monographs on
the Physics and Chemistry of Materials 60.
Oxford U. Press, New York, 2003 [1988].
$36.50 (401 pp.). ISBN 0-19-850915-4

Nanoelectronics and Information
Technology: Advanced Electronic Ma-
terials and Novel Devices. R. Waser, ed.
Wiley-VCH, Hoboken, N.J., 2003. $74.90
(1001 pp.). ISBN 3-527-40363-9

Thin-Film Crystalline Silicon Solar
Cells: Physics and Technology. R.
Brendel. Wiley-VCH, Hoboken, N.J., 2003.
$99.00 (287 pp.). ISBN 3-527-40376-0

Vacuum Technology: Calculations in
Chemistry. D. J. Hucknall, A. Morris.
Royal Society of Chemistry, Cambridge,
England, 2003. $89.95 paper (233 pp.).
ISBN 0-85404-651-8

Fluids

Handbook of Mathematical Fluid Dy-
namics. Vol. 2. S. Friedlander, D. Serre, eds.
North-Holland/Elsevier, Amsterdam, 2003.
$135.00 (614 pp.). ISBN 0-444-51287-X

Mathematical Models of Fluiddynam-
ics: Modelling, Theory, Basic Numeri-
cal Facts—An Introduction. R. An-
sorge. Wiley-VCH, Hoboken, N.J., 2003.
$89.00 (187 pp.). ISBN 3-527-40397-3

Geophysics

Seismic Motion, Lithospheric Struc-
tures, Earthquake and Volcanic
Sources: The Keiiti Aki Volume. Y.
Ben-Zion, ed. Pageoph Topical Volumes.
Birkhiuser, Boston, 2003. $69.95 paper
(376 pp.). ISBN 3-7643-7011-4

Thermo-Hydro-Mechanical Coupling
in Fractured Rock. H.-J. Kiimpel, ed.
Pageoph Topical Volumes. Birkh&duser,
Boston, 2003. $59.95 paper (360 pp.).
ISBN 3-7643-0253-4

History and Philosophy

Abel’s Proof: An Essay on the Sources
and Meaning of Mathematical Un-
solvability. P. Pesic. MIT Press, Cam-
bridge, Mass., 2003. $24.95 (213 pp.).
ISBN 0-262-16216-4

Caroline Herschel’s Autobiographies.
M. Hoskin, ed. Science History, Cam-
bridge, England, 2003. $40.00 (147 pp.).
ISBN 0-905193-06-7

Einstein. P. D. Smith. Haus, London,
2003. $12.99, $8.99 paper (170 pp.). ISBN
1-904341-14-4, ISBN 1-904341-15-2 paper
Einstein: The Passions of a Scientist. B.
Parker. Prometheus Books, Amherst, N.Y.,
2003. $28.00 (297 pp.). ISBN 1-59102-063-8

Einstein’s Luck: The Truth Behind
Some of the Greatest Scientific Discov-
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