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The physics of glasses and disordered
solids is one of the most puzzling fields
in contemporary condensed matter

physics. The grow-
ing interest in these
materials stems from
their practical signif-
icance coupled with
a deficiency in un-
derstanding the na-
ture of glass forma-
AFORE tion, structures, and
® o e | properties. A not-yet-
developed general
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theory of the amorphous state is the
missing link in the chain of matter
phases: ideal gas, liquid, amorphous
solid, and ideal crystal.

Amorphous materials are difficult
for a theoretical study because the in-
teraction of atoms or molecules forming
a glass is not weak, which makes fully
irrelevant all approaches developed for
studying weakly interacting molecules
in gases. Also, modern numerical meth-
ods of molecular dynamics, very effi-
cient in liquids, are hardly extendable
to glasses and supercooled liquids,
where the dynamics are so slow that
they cannot be simulated by existing
computational facilities. And the lack of
periodicity prohibits the application of
powerful methods of group theory.
Switching from crystalline materials
to those in which the long-range order
is absent requires giving up familiar
concepts of conventional solid-state
band theory for electrons and phonons.
If space periodicity is absent, for exam-
ple, excitations with a certain quasi-
momentum become non-stationary,
even at 0 K.

Such circumstances have called for a
drastic revision of traditional solid-
state concepts. No general theory of the
glassy state exists yet, and the scatter-
ing of various models and approaches
over numerous publications can make
it hard for beginners to even define a
good starting point for learning. Kurt
Binder and Walter Kob’s Glassy Materi-
als and Disordered Solids: An Introduction
to Their Statistical Mechanics helps re-
solve the issue by connecting standard
statistical physics and thermodynamics
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to the contemporary physics of disor-
dered solids and glasses. Their book
will attract many prospective readers,
from junior-level undergraduate stu-
dents making their first independent
investigation of disordered matter to
senior-level scientists extending their
research to amorphous or disordered
materials.

The book’s clear introduction to the
whole set of problems at the physical
level helps readers feel comfortable
with various complex mathematical
models of disordered systems. The au-
thors clearly explain the physical origin
of those models, which are quite natu-
rally connected to significant physical
properties of glasses, such as thermo-
dynamics, relaxation, and aging. Those
connections are explored in the very be-
ginning of the book. The authors then
discuss in more detail magnetic spin
glasses and other significant models.
Although those models are too complex
to be understood in full detail, the use
of simple concepts—percolation and its
consequences, for example—allows
readers to reach at least basic under-
standing of the underlying physics.
The book also guides readers to such
complicated models as Potts glasses,
quadrupole glasses, diluted molecular
crystals, and spin glasses with quench-
ed random fields. In the closing chap-
ter, concepts and ideas are also consid-
ered in relation to the liquid-glass
transition.

To my knowledge, and that of my
colleague Il'ya Polishchuk, who as-
sisted me in examining the book, other
texts dedicated to similar problems are
more specific, with authors preferring
to cover narrower classes of systems
and methods. Thus Glassy Materials and
Disordered Solids can serve as a perfect
general introduction. Because it covers
a wide variety of physical systems, it
does not provide a complete under-
standing of all problems readers are in-
terested in; but more details can be
found in the literature cited in its huge
reference list.

Although my specific area of interest
is related to the thermodynamics and
kinetics of amorphous solids at very
low temperatures, which is not the di-
rect subject of this book, I have found
much useful information about the cor-
relation between high- and low-
temperature glassy behavior, informa-
tion that will help me in future research.
I recommend that students of the
physics and chemistry of glasses and
disordered materials or experienced re-
searchers in the subject not pass up this
book. If developing a general theory of

amorphous states is possible, Glassy

Materials and Disordered Solids is an ex-
cellent starting point for that work.

Alexander Burin

Tulane University

New Orleans, Louisiana
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CD-ROM

Handbook on Secondary Particle Pro-
duction and Transport by High-Energy
Heavy Ions. T. Nakamura, L. Heilbronn.
World Scientific, Hackensack, NJ, 2006.
$58.00 (224 pp.). ISBN 981-256-558-2,
CD-ROM

Introduction to Quantum Mechanics:
Schrodinger Equation and Path Integral.
H. J. W. Miller-Kirsten. World Scientific,
Hackensack, NJ, 2006. $98.00, $58.00 paper
(805 pp.). ISBN 981-256-691-0, ISBN 981-
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Once Upon Einstein. T. Damour (trans-
lated from French by E. Novak). A. K.

www.physicstoday.org



Peters, Wellesley, MA, 2006 [2005]. $24.95
paper (185 pp.). ISBN 1-56881-289-2

QED: The Strange Theory of Light and
Matter. R. P. Feynman. Princeton Science
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Dynamic Models in Biology. S. P. Ellner,
J. Guckenheimer. Princeton U. Press,
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$119.00 (408 pp.). ISBN 0-387-29199-7
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p-Adic Mathematical Physics. A. Yu.
Khrennikov, Z. Raki¢, I. V. Volovich, eds.
AIP Conference Proceedings 826. Proc.
conf., Belgrade, Serbia and Montenegro,
Sept. 2005. AIP, Melville, NY, 2006.
$148.00 (368 pp.). ISBN 0-7354-0318-X W

September 2006  Physics Today 69

VIDEO-Rate AFM

The VideoAFM™

Infinitesima’s VideoAFM™ is the first
ever commercially available scanning
probe microscope (SPM) that is capable
of delivering real-time images at video
frame rates.

"Use your AFM like an
optical microscope”

Features:

Visualise dynamic processes in
real-time

Explore large areas with
continuous images

Video rates up to 25 frames per
second

Seamless (mouse click)
transition between conventional
image and video

One button record straight to
video file

Simple installation

@(ilgitesima

www.infinitesima.com

Infinitesima Ltd.
OCFI Bldg.
Mill Street
OXFORD, UK

Distributed by
KL Yencor

Customers call:
US: +1 (631) 567-6011
EU: +44 1865811 171

See www.pt.ims.ca/9468-31





