
LCPs, in which the liquid crystalline 
building blocks are incorporated into 
the polymeric backbone, and side­
chain LCPs, in which the liquid crys­
talline building blocks are attached 
to the main chain via a flexible 
spacer. The latter class is the one of 
interest for electro-optical applica­
tions, because the mesogenic (liquid 
crystal forming) side chains can be 
reoriented relatively easily by electric 
fields. Main-chain LCPs, historically 
the older of the two subgroups, have 
so far found application mainly in 
high-strength materials. 

Athene Margaret Donald and Alan 
H. Windle have both made substan­
tial contributions to main-chain 
LCPs. Theirs is the first book to 
cover both classes of LCPs. It also 
appears to be the first textbook to 
cover the entire field and is thus a 
most welcome addition to the litera­
ture. It addresses chemical, physi­
cal and materials science aspects of 
LCPs. Before this book, there were 
only review articles and the excellent 
collection of articles in Side Chain 
Liquid Crystal Polymers (Blackie, 
Glasgow, UK) edited by C. B . 
McArdle. 

The major chapters of Liquid 
Crystalline Polymers cover stability 
of LCPs, molecular theories of LCP 
systems, local order and classification 
of the liquid crystalline phases, elas­
tic deformations and defects, field 
and flow induced effects, and various 
applications. After giving a brief his­
tory of the field, the authors provide 
a remarkable section on terminology 
and concepts, which introduces in al­
phabetic order a large number of 
terms needed for discussing LCPs. 
This is a very useful chapter given 
that the book's audience ranges from 
synthetic chemists to electrical engi­
neers. 

While the book is undoubtedly a 
very useful one, there are a few ele­
ments that could be modified in a 
second edition. Reading the various 
chapters, I got the impression that 
the stronger familiarity of the 
authors with main-chain LCPs is re­
flected in the material they present, 
through strong emphasis of main­
chain systems. Except for references 
to their own work, the latest refer­
ence given was from 1989. It is also 
not clear to me why the macroscopic 
dynamic equations for low-molecular­
weight nematic materials are useful 
in a polymeric context, because the 
dynamic glass transition takes place 
at rather low frequencies in LCPs. 
There are also quite a few lingual 
infelicities that should be rectified. 
For example, the text on the cover 
ends with the confusing term "small 
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molecule liquid crystalline polymers," 
and later we find "the hotter the 
molecule the shorter its persistence 
length." 

In this 300-page book the authors 
give an overview of a large field and 
cover many of the important features 
of LCPs. The book can serve as an 
introduction for readers coming from 
a wide range of backgrounds. I 
strongly recommend it to all begin­
ners in LCPs and to colleagues who 
want to get an overview of aspects 
outside their domain of expertise. 

HELMUT R. BRAND 
Universitiit Bayreuth 
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Physics of the Earth 
Frank Stacey 
Brookfield P. , Kenmore, 
Australia, 1992. 513 pp. 
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This third edition of Frank Stacey's 
textbook provides a valuable survey 
of planetary-scale geophysical top­
ics . The work is targeted at ad­
vanced undergraduate and gradu­
ate students interested in applying 
physics to phenomena in the Earth, 
such as its gross structure, radioac­
tivity, rotation, gravitation, elastic 
waves, thermal engine and mag­
netic field. Geophysics is undergo­
ing rapid theoretical, observational 
and technological advances, fueled 
by exciting developments during the 
last decade such as global seismic 
imaging of the deep interior, geo­
magnetic mapping of the flow re­
gime in the core and new space­
based methods for determining 
instantaneous motions of the sur­
face plates. Stacey's book provides 
an introduction to many of the fun­
damental physical phenomena un­
derlying these exciting new capa­
bilities, and it stands out as a 
valuable quantitative guide to geo­
physics. 

From the teaching perspective, a 
textbook such as C. Mary R. Fowler's 
The Solid Earth: An Introduction to 
Global Geophysics (Cambridge U. P., 
New York, 1990), is better illustrated 
and more accessible to students in 
undergraduate geophysics classes, 
but as was true 15 years ago when I 
took my first introductory class in 
geophysics, Physics of the Earth (then 
in its second edition) provides an ex­
cellent complementary text for the 
quantitatively oriented student. 

Perhaps the most distinguishing 
aspect of Stacey's book is its thorough 
development of physical insight for 
dynamical processes in the Earth 
based on considerations of the energy 

budget. Basic principles of energy 
conservation and thermodynamics 
are applied to developing a mantle 
convection scenario. A vision of a 
whole-mantle convection system 
driven largely by cooling and subduc­
tion of surface lithospheric plates 
overlying a thin low-viscosity asthe­
nospheric layer and by intermittent 
upwelling of thermal plumes from a 
chemical and thermal boundary layer 
at the core-mantle interface is advo­
cated on the basis of energetics. 
Complications such as chemical het­
erogeneity in the mantle are dealt 
with only qualitatively in the book, 
but relevant issues are discussed. 
Many controversial aspects of this 
scenario-such as whether plumes 
actually rise from the base of the 
mantle and how deep the sinking 
lithosphere actually descends into the 
mantle-are major topics of current 
research in the geophysics commu­
nity. But Stacey chooses to advocate 
a particular model rather than pre­
sent a comprehensive accounting of 
all the different perspectives. While 
the reader is alerted to this choice in 
the preface, it does pose a challenge 
to the teacher of providing alternate 
perspectives on his or her own, per­
haps by appealing to texts that ad­
vocate very different visions of how 
the Earth system works, such as Don 
L. Anderson's Theory of the Earth 
(Blackwell, Boston, 1989). For exam­
ple, the origin of the Moon, now 
widely postulated to be the result of 
a major impact, late in the Earth's 
accretion process, by a Mars-sized 
planetesimal is viewed by Stacey as 
requiring no special event or process. 
This assertion, however, fails to ac­
count rigorously for the angular mo­
mentum and other well-recognized 
complexities of the combined Earth­
Moon system. Nonetheless, much is 
gained by carefully following the in­
terwoven arguments that Stacey uses 
to build his Earth model. 

Physics of the Earth is replete with 
basic derivations, tabulations of geo­
physical information and valuable 
problem sets. The reference list is 
surprisingly limited, and so one will 
need to seek more extensive biblio­
graphies in other texts, such as those 
mentioned above. The applications 
of thermodynamics interspersed 
throughout the text reflect one of 
Stacey's main areas of research, and 
greatly augment the text. lt is likely 
that specialists in different areas will 
be critical of the book's presentation 
of their own discipline; for example, 
I found the development of seis­
mological topics, my specialty, rather 
lacking. But the overall balance of 
the work makes it a valuable survey 
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that provokes thought, even for spe­
cialists in the field. 

THORNE L AY 
University of California, Santa Cruz 
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