display devices (such as the surface-stabilized
ferroelectric liquid crystal device, or SSFLC,
invented by Clark and Lagerwall) but various
kinds of optoelectrical devices, switches, and
shutters now undergoing testing.

Ferroelectric Liquid Crystals is intended to
guide the reader through the basic physics
and chemistry of the smectic C* phase to
the rather complicated structures and ex-
perimentation currently used in the devel-
opment of applications. The contributions
to the book, which consists of six sections
mainly with different authorship, have
three basic themes (although they are not
organized this way): the physics of the
phase itself and its applications (described
in two sections by Clark and Lagerwall),
the chemistry in relation to physical prop-
erties (discussed in detail by Goodby and in
more general terms by Yoshino and Saku-
rai), and some theoretical issues (treated
briefly in the sections by Pikin and Osipov
and by Zek¥ and Blinc).

In their introduction to the physics of
the smectic C* phase and to SSFLCs,
Clark and Lagerwall focus on simple con-
cepts (such as the Ginzburg-Landau de-
scription) and models (such as molecular
models relating tilt angle to polarization)
rather than attempt mathematical rigor.
They begin with the fundamental proper-
ties of the smectic C and the chiral C*
phase, including their general electric be-
havior, and then narrow their discussion
to SSFLCs, a focus of their research,
providing a (somewhat shortcut) review of
the history of the subject and an extended
exposition of the complicated local struc-
tures in SSFLC cells. The discussion cov-
ers the layer structures and the optical and
electro-optical properties of the cells. Pos-
sible applications and questions of practi-
cal concern such as matrix addressing,
wave-form influence, gray scale, and col-
ors are discussed in their second section
(though developments later than 1988 are
not covered). In addition, the electro-
clinic effect in the smectic A phase of the
chiral molecules, which has recently at-
tracted new interest, is treated briefly.

The section by Goodby on the micro-
scopic aspects and chemistry of the smectic
C* and related phases has the character of a
monograph. It does not deal at all with the
synthesis of the molecules but explains in a
comprehensive and self-contained way what
is known about the relationship between the
chemical composition and the physical prop-
erties of the phases. Goodby takes a rather
critical approach and not only gives the rules
of thumb but discusses the exceptions to
them. He also provides an introduction to
the phase behavior of liquid crystals in gen-
eral, though only chiral smectic phases are
discussed in detail, and an analysis of the
sometimes misleading nomenclature used in
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the field (such as the word “ferroelectric”
itself). The structures of various chemical
moieties that can give rise to chiral smectic
phases are also covered. These are contrast-
ed and related to the macroscopic properties
of the phase, with special emphasis on opti-
cal (optical activity, twist sense, birefrin-
gence, and optical tilt) and electrical prop-
erties (polarization and its magnitude, sign,
and temperature dependence). Goodby con-
cludes his section with chapters on peculiar-
ities of mixtures, which are important to
applications, and the identification and
alignment (orientation) of a chiral smectic
phase, which are prerequisite to any inves-
tigation. Without doubt, this part of the
book fulfills the interdisciplinary require-
ments of the field well and with its extensive
tables and figures will also serve as a refer-
ence for those working on applications. The
information here is augmented in the section
by Yoshino and Sakurai, who provide data
on phase sequences, transition temperatures,
and some electrical properties of various
chemical compounds.

Two sections on the theory of chiral
phases (Pikin and Osipov on the general
theory and Zeks and Blinc on the effect of
electrical and magnetic fields) are disap-
pointing. On the phenomenological level
they focus exclusively on the Ginzburg-
Landau approach, which is described else-
where in the book, and ignore any other
type of description, and they essentially re-
produce older papers by the authors without
any noticeable attempt to adapt them for a
broader readership. The microscopic aspects
are described in one of Pikin and Osipov’s
chapters by using the statistical mechanics
approach developed mainly by the Dutch
school. It conveys the (correct) impression
that there is still no realistic microscopic
model that can accurately reproduce all the
electrical properties of the chiral phase.
Here the citation is out of sequence and
some references are never cited in the text.

Overall, this book serves its intended
purpose (with some restrictions on the the-
oretical side). It reflects the state of the art
as of 1990 and focuses on classical smectic
C* phases without digressing too much into
more exotic phases or polymeric systems.

Harald Pleiner
Department of Physics,
University of Essen,
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