biased here). In addition, a presentation
of new computational methods such as
time-dependent  density  functional
theory or the time-dependent generali-
zation of the so-called electron localisa-
tion functions (ELF) would have stimulat-
ed the reader into new areas. After all, as
W. Kohn put it: “For large many-particle
systems, the wave function is an illegiti-
mate scientific concept”.

Prof. Majed Chergui

Laboratory of Ultrafast Spectroscopy
Ecole Polytechnique Fédérale de
Lausanne

1015 Lausanne-Dorigny (Switzerland)

Structured Fluids
Polymers, Colloids, Surfactants.
By Thomas A. Witten and Philip A. Pincus.

Oxford  University Press, Oxford 2004.
232 pp., hardcover £ 39.95—ISBN 0-19-
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There is no doubt: Liquids containing
polymers, surfactants, or colloid particles
are of great interest for physicists, chem-
ists, engineers and other scientists. The
properties of such liquids are connected
to structures in the mesoscopic regime
and, in principle, they dominate the
physical environment within living cells.
For a long time, the subjects of struc-
tured-fluid phenomena, when ever, were
taught in different lectures without
showing the connections to each other.
However, these phenomena have now
moved into a coherent discipline with
substantial predictive power. The aim of
the book is now to provide more view
into exactly this new filed. Thomas A.
Witten together with Philip A. Pincus
present a book which is intended to
give simplicity, unity and depth not
found in previous treatments. In their
first intention, it is meant to be a text-
book for teachers teaching undergradu-
ates in physical science and physical
chemistry.

Indeed, the authors were more than
successful in giving an excellent text-
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book. First, some fundamentals are
given which are necessary for further un-
derstanding. Here, a short overview of
statistical physics and explanation about
the magnitude of liquids’ response are
presented in a highly didactical way. In
the part about experimental probes of
structured fluids, the authors introduce
only very few techniques for characteriz-
ing structured fluids. Here, measure-
ments of macroscopic responses such as
the dynamic modulus, the osmotic pres-
sure, and surface forces are mentioned.
In order to measure spatial structures,
microscopic (AFM, STM) and scattering
(light scattering and neutron scattering)
methods are introduced. As example for
the measurement of the atomic environ-
ment, nuclear magnetic resonance
spectroscopy is briefly explained. In the
following chapters, the characteristics of
polymer molecules, polymer solutions,
colloids, interfaces, and surfactants are
explained in detail. The chapter about
polymer molecules gives first an over-
view of types of polymers. This part is
mainly meant as an introduction for
physicists. Then, random-walk polymers,
the interior structure and the self-avoid-
ance and self-interaction are nicely de-
scribed. In the chapter about polymer
solutions, first a description of properties
in dilute and semidilute solutions, then
the motion in polymer solutions is treat-
ed in more detail. The chapter about col-
loids which is heavily based on an earlier
draft by Pincus describes the attractive
(why colloids are sticky) and repulsive
forces. In the part about the organized
states, colloidal crystals, lyotropic liquid
crystals, fractal aggregates and aniso-
tropic interaction are in the focus of in-
terest. The chapter interfaces starts with
the explanation of simple fluids and
some introductory words about interfa-
cial tension. It mainly treats then poly-
atomic solutes. In the final chapter
about surfactants, first the main terms of
mixing principles are introduced. Then,
the properties of surfactant molecules,
their aggregation behavior in solution
and the micelle interaction is nicely de-
scribed and illustrated. The authors
chose then as special subjects the
mixing of immiscible liquids in micro-
emulsions, the aggregation behavior of
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amphiphilic polymers, and dynamics and
rheology of wormlike entanglements
and lamellar solutions.

It is really a pedagogically excellent
book for teachers who want to prepare
lectures and for students who have to
learn the material. But of course this
book is not limited only to students and
teachers, but it is also excellent for in-
dustrial scientists who want to gain a
better understanding about structured
fluids. First, there is the main text. On
the border of the pages, there are many
useful notes which help the reader to
understand terms, which give interesting
details and which show important con-
nections to other fields. In many cases,
these are informations which are not
mentioned in other books or should be
read between the lines. Additionally, it is
very helpful for the readers that a new
term is printed in bold letter when it is
formally introduced.

It is also a strength of the book that
several ideas to quite easy experiments
are given, sometimes from the daily life,
which can be used in a lecture as in-
structive examples (e.g., the suggested
experiment proving the rubber elasticity
of rubber in dependence of the temper-
ature or the experiment showing the tur-
bidity of polymer solutions). Many fig-
ures illustrate nicely and in a highly di-
dactic manner the explanations. It is also
important to give students an idea of
numbers and orders of magnitude (stu-
dents may not always know for example,
the Bjerrum length of water or the mag-
netization of a typical ferrofluid).

The overall impression of the book is
very positive, the “new” formation of
nylon 6-6 as given by a physicist on
page 47 is an interesting alternative for
polymer scientists, but otherwise the
book is well edited.

In conclusion: | only can highly recom-
mend this excellent book. It is a pleasure
to read it and even a greater pleasure to
have such a book for the preparation of
courses in complex fluids.

Prof. Katharina Landfester
Organic Chemistry Il
Macromolecular Chemistry
Universitat Ulm (Germany)
DOI: 10.1002/cphc.200400537

747


www.chemphyschem.org

