
LIBRARY 

Understanding Molecular 
Simulation: From Algorithms to 
Applications 
Daan Frenkel, Berend Smit 
(Academic Press, San Diego and 
London, 1996) 
xviii+443 pages, $65.00 
ISBN 0-12-267370-0 

The realization of a parallel world of 
"digital definition" of new materials for 
particular applications may yet be some 
way in the future. In the meantime, simu-
lations have gained their firm place in the 
array of techniques brought to bear on the 
task of understanding and developing 
materials. Molecular Simulation, in partic­
ular, has grown into a mature technique 
not only in the life sciences, where its ori-
gins lie, but also in materials science. It is 
now easily accessible via a number of 
commercial Software packages. As many 
have experienced, however, the initial joy 
of manipulating molecules on a Computer 
screen can soon be replaced by frustrarion 
about not getting useful results. 

The textbook by Frenkel and Smit hence 
offers hope to those struggling with the 
subject. Indeed it manages to deliver in 
many aspects. It provides an aufhoritative 
guide into and through the field, concen-
trating on phase equilibria "of molecular 
and supra-molecular substances." Starting 
from its foundations in Statistical mechan-
ics it goes on to deliver a detailed insight 
into the Monte Carlo and molecular dy-
namics methods with their many varia-
tions and tricks of the trade including 
advanced variants such as variable time-
step, Gibbs ensemble and hybrid Monte 
Carlo techniques. The methods are out-
lined clearly and distinctly in the main text, 
suppor ted by an extensive appendix 
(about 1 /4 of the book). As befits a book on 
Simulation, theory is illustrated by Comput­
er code. Little pseudo-code programs are 
found in the book itself, while füll FOR­
TRAN codes for a number of case studies 
discussed in the text can be downloaded 
from a Website (http://molsim.chem.uva. 
nl/frenkel_smir). The site turns out to be 
much more than an archive, however. The 
aufhors have very recently added furfher 
material as well as case studies and codes 
which extend the scope of the book to areas 
such as parallel molecular dynamics simu-
lations. It also provides a list of errata of 
which there are, unfortunately, quite a few, 
and not all of them trivial ones. 

The book focuses on the generic behav-
ior of the atomistic and molecular level. It 
does not, for example, cover aspects relat­
ed to quantum mechanical effects, nor the 
Carr-Parrinello method which combines 
molecular dynamics with electronic struc-
ture calculations. Chemical detail, and 

issues for example concerning choice and 
validity of parameters for intermolecular 
potentials, are beyond its scope. However, 
there are other books covering that area, 
for example, Molecular Modeling at the PC 
by M.F. Schlecht (Wüey, New York, 1998). 

In sum, even if one book cannot solve all 
of the problems, Understanding Molecular 
Simulation manages to address a great many 
of them. I strongly recommend it to any-
body involved in the study, development, 
or application of molecular Simulation. 

Reviewer: Gerhard Goldbeck-Wood 
received a doctorate at Aachen in polymer 
physics (1992), in the field of Simulation of 
polymer crystallization. He pursued this topic, 
by both Simulation and experiment, at Bristol, 
then worked for Molecular Simulations Inc., 
before joining the polymer group in the Depart­
ment of Materials Science at Cambridge Uni-
versity; there he works on polymeric liquid 
crystals, both modeling and experiment, at all 
scalesfrom the molecular to the macroscopic. 

Modern Thermodynamics: From 
Heat Engines to Dissipative 
Structures 
Dilip Kondepudi and llya Prigogine 
(John Wiley & Sons, West Sussex, 
England, 1998) 
xxi + 486 pages, $79.95 
ISBN: 0-471-97393-9 

The book Modern Thermodynamics, by D. 
Kondepudi and I. Prigogine, is unique in 
its presentarion and coverage. Many of the 
subjects treated herein are omitted in many 
textbooks on thermodynamics and should 
be of high current interest since many of 
the processes that we deal with occur 
under conditions far-from-equilibrium. 

The authors' stated purpose is to give 
an introduction to present-day thermody­
namics, starting with its historical roots 
and proceeding to the thermodynamics 
description of far-from-equilibrium Sys­
tems. The book is divided into five parts: 
Historical Roots: From Heat Engines to 
Cosmology; Equilibirum Thermodynam­
ics; Fluctuations and Stability; Linear 

Nonequilibrium Thermodynamics; and 
Order Through Fluctuations. The first two 
sections are intended for a one-semester 
introductory undergraduate course and 
the last three for advanced undergraduate 
or graduate course. 

The material of the first two sections is 
presented in the historical and almost 
chronological manner in which the basic 
pr inciples of the rmodynamics were 
developed . This method has certain 
appeal, but the average undergraduate 
students being exposed to the subject for 
the first time may find it disjointed, and 
difficult to obtain a coherent view of a 
given topic. The book is directed at stu­
dents in chemistry, physics, and engineer-
ing; however, one has no difficulty in 
deciding that the authors are chemists. 

The authors are to be applauded, how­
ever, for the matter included in the last 
three sections. A treatment of nonequilib­
rium Systems is rarely included in such 
detail in textbooks. The Omission of non­
equilibrium situations in the Standard 
texts often leave students with the feeling 
that the concepts of equilibrium thermo­
dynamics can be directly applied to Sys­
tems that are far-from-equilibrium. 

Researchers in the areas of Systems far-
from-equilibrium and self-organized Sys­
tems will find a wealth of information 
and insights from careful study of the 
material presented by Kondepudi and 
Prigogine. One might obtain these con­
cepts from the literature but only those 
with a deep interest in thermodynamics 
will do so. This volume presents the 
information in a coherent and logical 
manner and is highly recommended to 
the research Community. 

Reviewer: Carl ]. McHargue is director of 
the Center for Materials Processing and pro-
fessor of materials and engineering at the 
University of Tennessee—Knoxville. He has 
long been interested in the analysis ofion-solid 
interactions and the results of ion Implanta­
tion and ion beam mixing in ceramic Systems. 
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Opfoelecfronic 
Properfies of 

Semiconducfors 
and Superlattices 

An Essentiell Series 
f rom Gordon and Breach 

V O L U M E 8 
SEMICONDUCTOR QUANTUM 
WELLS INTERMIXING 
Material Properties and 
Optoelectronic Applications 
Edited by E. Herbert Li 

An international collection of research results dealing with 
several aspects of the diffused quantum well ( DFQW), 
ranging from physics to materials and device applications. 
The material covered is the basic interdiffusion mechanisms 
of both cation and anion sroups, as well as, the properties of 
band strueture modifications. The comprehensive coverase 
of srowth and post-srowth processing technologies 
combined with the presentation of DFQW material features 
make this book an essential reference for the study of QW 
layer intermixing. 
February 2000 • 688pp • Clotri • ISBN 90-5699-689-4 

V O L U M E 7 
GaN AND RELATED MATERIALS II 
Edited by Stephen J. Pearton 
In this series Pearton Updates old research where warranted 
and explores new areas, such as, UV detectors, microwave 
electronics and Er-doping. This unique follow-up features 
contributions from leading experts that cover the füll 
spectrum of growth, characterization, theory, modeling, 
processing and devices. 
December 1999 • 692pp • Paperback • ISBN 90-5699-696-X 

V O L U M E 6 

ILONG WAVELENGTH INFRARED 
EMITTERS BASED ON QUANTUM 
WELLS AND SUPERLATTICES 
Edited by Manfred Helm 
Provides a State-of-the-art survey on long wavelength infrared 
semiconductor emitters, mainly based on quantum wells 
and superlattices. Featuring contributions from the most 
prominent researchers in the fiele), this volume allows the 
reader to compare different types of lasers as well as 
examine investigations on Potential far-infrared/THz sources. 
December 1999 • 412pp • Cloth • ISBN 90-5699-683-5 

Ordering Information 
Orders should be directed to representatives or. 
North/South America Europe/Middle East/Africa 
PTT Marston Book Services, Ltd. 
Tel + 1 800 325 8917 Tel: +44 123 546 5500 
Fax + 1 802 864 7626 Fax: +44 123 546 5555 
Book.orders@aidcvt.com Direct.order@marston.co.uk 

Series Editor: 
M.O. Manasreh 

IHeet t h e 
Author 
Meet Stephen J. Pearton the author 
of GaN AND RELATED MATERIALS II 

On Wednesday December Ist 
from 4-6 PM, in Booth #926. 

www.gbhap.coixi. 
10% off every book, every day, online 

V O L U M E 5 
STRUCTURAL AND OPTICAL PROPERTIES 
OF POROUS SILICON NANOSTRUCTURES 
Edited by G. Amato, C. Delerue, and H.J. von Bardeleben 
A comprehensive review of the experimental and theoretical aspects of the 
optical and transport properties of nanoporous Silicon, their relation to the 
microscopic strueture of nanocrystals, and the application of porous Silicon in 
optical devices. Porous Silicon is an ideal substance for the modeling of optical 
processes in nanocrystalline materials, making this volume an excellent reference 
source on the general subjeet of the structural and optical properties of 
nanocrystalline semiconduetors. 
December 1997 • 464pp • Cloth • ISBN 90-5699-704-5 

V O L U M E 4 
STRAINED-LAYER QUANTUM WELLS AND THEIR APPLICATIONS 
Edited by M.O. Manasreh 
This book emphasizes the physics, technology and applications of strained-layer 
quantum wells and superlattices, featuring chapters on aspects ranging from 
theoretical modeling of quantum well lasers to materials characterization and 
assessment by the most prominent researchers in the field. 
Ausust 1997 • 578pp • Cloth • ISBN 90-5699-567-7 

V O L U M E 3 
ANTIMONIDE-RELATED STRAINED-LAYER HETEROSTRUCTURES 
Edited by M.O. Manasreh 
Interest in antimonide-related heterostruetures is burgeoning due to their 
applications as light sources, diode lasers, modulators, filters, Switches, nonlinear 
optics and field-defect transistors. This volume, with contributions from leading 
researchers in the field, is the first to focus on antimonide-related topics. 
Ausust 1997 • 510pp • Cloth • ISBN 90-5699-544-8 

V O L U M E 2 
GaN and RELATED MATERALS 
Edited by Stephen J. Pearton 
GaN and related materials continues to attract tremendous interest because of 
their applications to high-density optical data storage, blue/green diode lasers 
and LEDS, electronics for aerospace and automobiles, among other uses and 
applications. Interest in the nitrides also remains strong since they appear to form 
the first semiconductor System in which extended defects do not severely affect 
the optical properties of devices. 
May 1997 • 456pp • Paperback • ISBN 90-5699-517-0 

V O L U M E 1 
LONG WAVELENGTH INFRARED DETECTORS 
Edited by Manijeh Razeghi 
This first volume in the optoelectronic series is dedicated to long wavelength 
infrared detectors based on lll-V semiconductor quantum wells and superlattices 
as a new generation for infrared detectors based on artificially synthesized 
quantum struetures. 
April 1996 • 488pp • Paperback • ISBN 2-288449-209-7 
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A NEW 

International 
Journal of 

, n o r g & a f c 

D A Payne 
M A Subramanian 

For rnore Information, 
Visit thejournal 's 
Website at: 
www.elsevier. 
com/locate/ 
inomat 
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ELSEVIER 
An iiiipiinl of t".'. 

Elsevier Science 's*»: 

J O U R N A L — 
devoted to the synthesis, 
characterization, properties 
and applications of 
inorganic materials 

Subscription details 
2000, Volume 2 (6 issues) 
ISSN: 1466-6049 
Price: NLG 1068 (euro 484.64) 

USD 542 
JPY 71,600 

Editors 
D.A. Payne, Materials Science and 
Engineering, University of Illinois at 
Urbana-Champaign, USA 
TVI.A. Subramanian, DuPont Central 
Research Et Development, Wilmington, DE, USA 

Th 
n 

"•he field of inorganic 
materials has emerged at 

the interface between solid-
state chemistry and physics, 
and materials science and 
engineering. Within its scope, 
there is a wide ränge of new 

and improved materials for advanced 
applications, including electrical, 
optical, magnetic, structura) and 
emerging areas in catalysis, biomaterials, 
combinatorial methods and modelling. 

The International Journal of Inorganic 
Materials provides an international 
forum for the publication of original, 
interdisciplinary research papers on 
synthesis, characterization and 
processing-srructure-property 
relationships, with a special emphasis on 
applications and Performance. 

Brief Communications, review articles, 
and special issues based on topical 
subjects or Conference synposia will also 
be published. Other features include letters 
and a calendar of forthcoming events. 

CONTENTS 
irect 

ContentsDirect delivers the Contents 
page of every issue of International 
Journal of Inorganic Materials directly 
to your PC, vie e-mail, 2-4 weeks prior 
to the availability of the issues in 
libraries. Register for this FREE Service at: 

www.elsevier.nl/locate/ContentsDireet 

Don't miss out - complete and return 
the order form straight away! 

ORDER FORM 
Q Please start my 2000 subscription to International Journal 
of Inorganic Materials (ISSN: 1466-6049) at NLG 1068 
(euro 484.64} / USD 542 / JPY 71,600. 
Order value subtotal NLG (euro) / USD / JPY 
Non-UK EU (European Union) residents must either: State 
VAT number here or add VAT (or your country's 
equivalent) @ % 
Total NLG (euro) / USD / JPY 
NLG (Dutch Guilder) prices apply to customers in Europc. JPY prices 
apply to customers in Japan. USD prices appty lo customers in all 
countries except Europe and Japan. 
Prices and publication dates are subject to change without prior notice. 

Name (please print) 

Position 

Institution/Organisation 

ORDER FORM 
Payment Details 
QPlease send a pro forma invoice. If I choose not to 

subscribe, l'll return the invoice marked "cancel" and 
owe nothing. 

Q Cheque / money order / UNESCO coupon made 
payable to Elsevier Science enclosed. 

Q1 wish to pay by credit card (aeeepted up to a 
maximum value of NLG 10,000 / JPY 600,000 / 
USD 5,000). Your credit card will be debited 
including VAT when applicable. 
QV1SA □ American Express Q MasterCard 

Card No. 

Exp. Date 

Signature 

Date 

Department 

Address 

Region/State Post/Zip code 

Country 

Telephone 
Fax 

E-mail/Internet 
Ref 0450549 

G 1 do not wish lo reeeive Information regarding your other publications. 
0 1 do not wish lo reeeive informaiion from other companies or third parties. 

ELSEVIER SCIENCE OFFICES 
For customers in the Americas: 
Elsevier Science 
P.O. Box 882, New York, NY 10159-0882, USA 
Tel: (+1) 212-633-3730 • Fax: (+1( 212-633-3680 
Toll-free for customers in the USA and Canada: 
1-888-437-4636. E-mail: usinfo-f@elsevier.com 
For customers in other locotions: 
Elsevier Science 
Marketing Department, P.O. Box 880, 1000 AW 
Amsterdam, The Netherlands 
Tel: (+31) 20-485-3757 • Fax: (+31) 20-485-3432 
E-mail: nlinfo-f@elsevier.nl 
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INTELLIGENT MATERIALS FOR 
CONTROLLED RELEASE 
Steven M. Dinh, John DeNuzzio, and Ann 
Comfort 

This volume examines recent developments in the 
use of intelligent materials and Systems for drug deliv-
ery. It shows how controlled release technology is 
moving from being a simple carrier of active agents 
to becoming a powerful and flexible method that 
pennits subtle modulation of the delivery profile 
based on the needs of the biological host. 

(ACS Symposium Scrics No. 728) 

(An American Chemical Society Publication) 
1999 256 pp. ;90 figures 
$100.00 

SPECTROSCOPY OF 
SUPERCONDUCTING MATERIALS 
Editor: Eric Faulques 

This volume Covers analytic tools, Raman and ultra-
fast spectroscopy, and photoconduetivity and includes 
theoretical overviews oflattice dynamics, electron-
photon coupling, and plasma waves. 

(ACS Symposium Series No. 730) 

(An American Chemical Society Publication) 
1999 320 pp.; 136 figs 
$120.00 

SOLID-STATE N M R 
SPECTROSCOPY OF INORGANIC 
MATERIALS 
John J. Fitzgerald 

"The collection of 14 papers, developed from a 
August 1996 symposium sponsored by the division of 
industrial and engineering chemistry of the ACS, 
sunnnarizes recent developments in the use of solid-
state nuclear magnetic resonance ( N M R ) to investi-
gate inorganic materials."—SciTcch Book News. 

(ACS Symposium Scries No. 717) 

(An American Chemical Society Publication) 
1999 432 pp.; 185 illus 
$115.00 

INORGANIC MATERIALS 
SYNTHESIS 
N e w Direct ions for Advanced Materials 
Edited by Charles H. Winter and David M. 
Hoffman 

This is an exaniination of the current State of research 
in several key areas of inorganic materials chemistry, 
including solid State chemistry, the analysis of inor­
ganic thin films, and the preparation of organic thin 
filnis through self-assembly on various surfaces. 

(ACS Symposium Scries No. 127) 

(An American Chemical Society Publication) 
1999 240 pp.; 107 line illus, & 6 halftones 
$95.00 

T H E H E A V I E R D - B L O C K M E T A L S 
Aspects o f I no rgan i c a n d C o o r d i n a t i o n 
C h e m i s t r y 
Catherine E. Housecroft 

This primer gives a concise and clear introduetion to 
the chemistry of the second and third row d-block 
metals and assumes a knowledge of the chemistry of 
the first row metals. 

(Oxford Chemistry Printers 73) 
1999 96 pp . ; 93 line illus 
paper $12.95 

MICROSTRUCTURE AND 
MICROTRIBOLOGY OF POLYMER 
SURFACES 
Edited by Vladimir V. Tsukruk and Kathryn J. 
Wahl 

This volume is a study of polymer surfaces and inter-
faces from the the perspective of polymer scientists, 
tribologists, and mechanical engineers.The book is 
divided into four sections that address a ränge of 
problems, from contact mechanics of viscoelastic 
materiah to relationships between polymer 
microstruetures and surface properties. 

(ACS Symposium Scrics No. 741) 

(An American Chemical Society Publication) 
December 1999 368 pp.; 171 line illus., 26 pho-
tos 
$135.00 

ADVANCES IN OLEFIN 
POLYMERIZATION 
Palanisamy Arjunan, Thomas L. Hanion, and 
James McGrath 
Polyolefins, polymer-based unsaturated hydrocarbons 
with one C - C bond, are one of the most widcly used 
polymers in the world.This book provides a state-of-
the-art perspective on basic research in polyolefin 
chemistry. 

(ACS Symposium Scries) 

(An American Chemical Society Publication) 
November 1999 416 pp.; 15 halftones 
$120.95 

P O L Y M E R M E M B R A N E S F O R G A S 
A N D V A P O R S E P A R A T I O N 
C h e m i s t r y and Mater ia l s Sc ience 
Benny D. F r e e m a n a n d Ingo Pinnau 

This book provides a first look at new materials and 
material design Strategie* for the next generation of 
polymeric gas and vapor Separation membranes. 

(ACS Symposium Scries No. 733) 

(An American Chemical Society Publication) 
1999 336 pp.; 126 line illus 
$120.00 

T H E PHYSICS OF BLOCK 
COPOLYMERS 
lan W. Hamley 

This text is the flrst to provide a comprehensive and 
systematic look at the physics iindcrlying the remark-
able structural and dynamical properties of block 
copolymers. 
1999 432 pp.; 273 halftones, & line illus 
$150.00 

REACTIVE OLIGOMERS 
Edited by Frank W. Harris and Harry J. Spinelli 

Serving as the first book to address the many applica-
tions of various types of oligomers, it describes 
oligomer synthesis and subsequent reactions by 
cationic, anionic, free radical, and condensation tech-
niques. 

(ACS Symposium Series No. 282) 

(An American Chemical Society Publication) 
1985 272 pp.; 80 figures 
$75.00 

SCATTERING FROM POLYMERS 
Benjamin S. Hsiao, Peggy Cebe, and David J. 
Lohse 

This volume provides a comprehensive reference for 
those researchers who need to know how scattering 
techniques can be used to tackle difFerent polymer 
problems. 

(ACS Symposium Scrics No. 739) 

(An American Chemical Society Publication) 
October 1999 464 pp.; 30 halftones 
$130.00 

SEMICONDUCTING POLYMERS 
Appl ica t ions , P roper t i e s , and Synthes is 
Edited by Bing R. Hsieh and Yen Wei 

This book examines the most recent developments in 
electronic conduetive polymers.Topics include prop­
erties, applications, synthesis, processing and device 
fabrication. 

(ACS Symposium Scrics No. 735) 

(An American Chemical Society Publication) 
1999 480 pp.; 188 figures 
$130.00 

CHROMATOGRAPHY OF 
POLYMERS 
H y p h e n a t e d and M u l t i d i m e n s i o n a l T e c h n i q u e s 
Edited by T h e o d o r e Provder 

This book Covers recent advances in characterizing 
polymers by Chromatographie techniques and with 
other types of detectors, examining applications of 
these techniques to the analysis of oligomers and 
other polymeric techniques. 

(ACS Symposium Series No. 131) 

(Au American Chemical Society Publication) 
1999 360 pp.; 209 f igures 
$120.00 

E L E C T R I C A L P R O P E R T I E S O F 
M A T E R I A L S 
Sixth Ed i t i on 
L. Solymar and D. Walsh 
1998 400 pp.; 326 linecuts and halftones 
paper $44.00/ cloth $85.00 

SOLUTIONS MANUAL FOR 
ELECTRICAL PROPERTIES OF 
MATERIALS, SIXTH EDITION 
L Solymar and L. B. Au 
1998 142 pp.; 17 linecuts 
paper $30.95 
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