introduced the boundary-layer ap-
proach. Prandtl showed that viscosity is
only significant in a thin layer near a solid
surface and that flow outside the layer
can be treated as inviscid. He went on to
study the formation of turbulent bound-
ary layers and the criteria for boundary-
layer separation. Wing theory, the un-
derstanding of lift and drag, and the
development of the whole of modern
aeronautics have depended on his ideas.

Despite its extensive treatment of the
history of hydrodynamics, I have a per-
sonal disappointment with Worlds of
Flow: It is a pity that the author chose to

end the story with Prandtl, with only a
passing reference to Geoffrey Taylor, a
towering figure in British fluid me-
chanics whose life and contributions
overlapped with Prandtl’s. Nonethe-
less, by presenting in detail the interac-
tions between many mathematicians
and engineers, and by emphasizing the
different styles characteristic of scien-
tists in different countries, Darrigol has
provided a fascinating insight into the
development of hydrodynamics.
J. Stewart Turner
Australian National University
Canberra

See www.pt.ims.ca/9467-18

Photonic Crystals

Towards Nanoscale Photonic
Devices

Jean-Michel Lourtioz, Henri
Benisty, Vincent Berger,
Jean-Michel Gérard, Daniel
Maystre, and Alexis Tchelnokov
(translated from French by
Pierre-Noel Favennec)

Springer, New York, 2005. $99.00
(426 pp.). ISBN 3-540-24431-X

Photonic crystals are artificial periodic
structures in which electromagnetic
wave dispersion can be engineered and
controlled, in analogy to the way the
bands of electrons in semiconductor
crystals are manipulated. The field in-
volves the discovery and creation of
those types of photonic crystals that
have interesting properties, and a pho-
tonic bandgap is only one such prop-
erty. Today, a whole array of photonic
crystals illustrate one aspect or another
of basic science, fulfill various practical
aims, or occasionally provide physi-
cally based pigments in living things.

The study of photonic crystals spans
solid-state physics, physical optics,
crystallography, quantum optics, elec-
tromagnetic engineering, and even bi-
ology. The range and escalation of the
field have led to the defeat of most re-
searchers’ attempts to provide a con-
temporary follow-up to the beautiful
introductory monograph Photonic Crys-
tals: Molding the Flow of Light (Princeton
U. Press, 1995) by John D. Joannopou-
los, Robert D. Meade, and Joshua N.
Winn. In the past 10 years a large num-
ber of books have emerged, but the
very breadth of the subject means that
such volumes as Photonic Crystals: Ad-
vances in Design, Fabrication, and Charac-
terization (Wiley-VCH, 2004), edited by
Kurt Busch and coworkers; Photonic
Crystals: Physics, Fabrication and Appli-
cations (Springer, 2004), edited by Kuon
Inoue and Kazuo Ohtaka; and Electro-
magnetic Theory and Applications for Pho-
tonic Crystals (CRC Press, 2005), edited
by Kiyotoshi Yasumoto, have usually
consisted of collections of discrete arti-
cles written by individual authors and
supervised by editors. Many worthy
writers have been defeated in their at-
tempts to create a single comprehen-
sive text.

In Photonic Crystals: Towards
Nanoscale Photonic Devices, Jean-Michel
Lourtioz and his colleagues have come
out with an impressive major volume
that covers many of the main themes of
photonic crystals, but it required the
concerted effort of six coauthors. The
English version, thanks to translator
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Pierre-Noel Favennec,
has been worth the
wait. A uniform voice
and consistent nota-
tion distinguish the
book, making it useful
as an introduction for
students or as a hand-
book for practitioners
who want to learn
about photonic-crystal
research outside their
own specialty. The authors are the lead-
ing photonic-crystal researchers of
France, and we are lucky that an Eng-
lish translation is now available.

The first chapter adapts Maxwell’s
equations to the periodic environment
and introduces the major computational
methods that are used to design and an-
alyze photonic crystals. It is useful to see
all the different approaches in one place
and in a consistent notation, as that pres-
entation helps researchers select the
right computational method for a given
situation. Meter-kilogram-second (MKS)
units are used throughout the book;
there seems to be no other choice, since
antenna problems invariably lead to
V1, \ &,, the impedance of free space.

The book contains a lovely chapter
giving a clear exposition of photonic
quasicrystals; the quasicrystal concept
emerges in full rigor since the photonic
versions can be artificially engineered
to any desired properties. Nonetheless,
the existence of a complete photonic
bandgap in quasicrystals is still much
debated.

The book pays adequate attention to
metallic periodic structures that lead to
so-called left-handed electromagnetic
properties, metamaterials, and the fer-
tile area of plasmonics. Uniquely, the
authors offer a full discussion of appli-
cations in microwave engineering. They
also present complete coverage of two-
dimensional, thin-dielectric-film pho-
tonic crystals that engineers are now
applying toward commercial nanopho-
tonic circuits employing thin silicon
layers. Microcavities and single-photon
light sources are treated as well, but it
is difficult for the authors to keep up
with fast-moving developments. The
book covers Q-factors in the thousands,
but Q > 10° has recently been achieved
by Takashi Asano, Susumu Noda, and
Bong-Shik Song.

The authors include a brief chapter
on photonic crystal fibers, but complete
volumes dedicated to that topic by other
researchers have begun to appear, such
as the text by Zolla and his colleagues
and Photonic Crystal Fibres (Springer,
2003) by Anders Bjarklev, Jes Broeng,
and Araceli Sanchez Bjarklev. Photonic

Phetonic
Crystals

www.physicstoday.org

crystals occur in the botanical and zoo-
logical worlds as physically based pig-
ments, and yet biological photonic crys-
tals are not mentioned in the book. They
deserve a colorful volume of their own,
showing what is known, for example, of
peacock and parrot feathers.

Overall Photonic Crystals is an excel-
lent book that can serve as an introduc-
tory text and a reference for graduate
students and researchers.

Eli Yablonovitch
University of California
Los Angeles

astronomy and
new astrophysics

Astrophysical Formulae.
Vol. 1: Radiation, Gas
Processes, and High Energy Astro-
physics. Vol. 2: Space, Time, Matter, and
Cosmology. 3rd rev. ed. K. R. Lang.
Astronomy and  Astrophysics  Library.
Springer, New York, 2006 [1999]. $129.00
paper set (1050 pp. set). ISBN 3-540-29692-1

Astrophysics of  Variable Stars.
C. Sterken, C. Aerts, eds. Astronomical
Society of the Pacific Conference Series 349.
Proc. mtg., Pécs, Hungary, Sept. 2005.
Astronomical Society of the Pacific, San
Francisco, 2006. $77.00 (480 pp.). ISBN
1-58381-217-2

Compact Stellar X-Ray Sources.
W. Lewin, M. van der Klis, eds. Cambridge
Astrophysics Series 39. Cambridge U.
Press, New York, 2006. $175.00 (690 pp.).
ISBN 0-521-82659-4

Handbook of CCD Astronomy. 2nd ed.
S. B. Howell. Cambridge Observing Hand-
books for Research Astronomers 5. Cam-
bridge U. Press, New York, 2006 [2000].
$95.00, $39.99 paper (208 pp.). ISBN 0-521-
85215-3, ISBN 0-521-61762-6 paper

An Invitation to Astrophysics. T. Pad-
manabhan. World Scientific Series in
Astronomy and Astrophysics 8. World Sci-
entific, Hackensack, NJ, 2006. $66.00,
$36.00 paper (362 pp.). ISBN 981-256-638-
4, ISBN 981-256-687-2 paper

Organizations and Strategies in Astron-
omy. Vol. 6. A. Heck, ed. Astrophysics and
Space Science Library 335. Springer, Dor-
drecht, the Netherlands, 2006. $199.00
(344 pp.). ISBN 1-4020-4055-5

Planets to Cosmology: Essential Science
in the Final Years of the Hubble Space
Telescope. M. Livio, S. Casertano, eds.
Space Telescope Science Institute Symposium
Series 18. Proc. symp., Baltimore, MD,
May 2004. Cambridge U. Press, New
York, 2006. $120.00 (203 pp.). ISBN 0-521-
84758-3

Pulsar Astronomy. 3rd ed. A. G. Lyne, F.
Graham-Smith. Cambridge Astrophysics
Series 38. Cambridge U. Press, New York,
2006 [1998]. $150.00 (309 pp.). ISBN 0-521-
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