BOOK REVIEWS

Thermophysical Properties
of Materials

G. Grimvall

(Elsevier Science Publishers, 1986}

Thermophysical Properties of Materials is
Volume XVII in a series of monographs on
selected topics in solid state physics being
published by Elsevier's North-Holland
Physics division. Goran Grimvall, a well-
known researcher in the field, has com-
bined theory, approximations, insights,
and rules of thumb in an attempt to bridge
the (often vast) gap between fundamental
solid state physics and its application to en-
gineering materials. It is a tribute to his
working knowledge of the field that in only
348 pages he has succeeded in producing a
guide for the perplexed.

The coverage is broad and quite varied in
extent. Lattice and defect energetics and
dynamics are discussed extensively along
with thorough descriptions of elastic prop-
erties and heat capacity. Separate chapters
are devoted to thermal expansion and to
electrical and thermal conductivity. Of par-
ticular interest are the final chapters on
composites, anisotropic materials, and cor-
relations and estimation. The author ad-
dresses the thermophysical properties by
assessing the relative magnitudes of ef-
fects, providing a working, physical sense
of important effects, and pointing out po-
tential pitfalls in analysis. Because of the
extent of coverage, no one topic is treated
exhaustively but the book does direct the
reader to fruitful paths for further explora-
tion.

I found only a few minor matters that I
would rather have seen given a different
treatment. In discussing entropy of mix-
ing, Grimvall calls what is generally re-
ferred to as the entropy of mixing (AS™),
the excess entropy of mixing {A5°). In the
figure (4.10) illustrating his point he ap-
pears to have actually plotted from the lit-
erature not AS®, as stated in the figure
caption, but AS", although the legend
seems incorrect. In the discussion he states
that AS™ is approximately equal to the ideal
entropy of mixing (AS5%). However, it is the
departures from ideality, given by AS® =
AS™ = ASY and the enthalpy of mixing, that

are of chief concern. ¥f all solutions had a
nearly ideal entropy of mixing, the world
would be a simpler place.

In another section, Grimvall makes an
important distinction between heat capac-
ity at constant pressure and heat capacity
reduced to a fixed pressure. Another im-
portant distinction which I would like to
have seen included is the one between
heat capacity at saturation (usually, what is
actually measured) and that at constant
pressure or volume. The same distinction
for other thermodynamic functions would
also apply.

Despite these minor complaints, I can
recommend this book to workers in ther-
mophysics and those interested in the ap-
plication of theory to practical systems.
Because of the brevity of systematic devel-
opment it is not well suited for instruc-
tional use, but as a brief guide for
experienced workers it is admirable.
Reviewer: Leonard Leibowitz is ¢ group leader in
the Chemical Technology Division, Argonne
National Laboratory. His work deals chiefly
with the physical chemistry of nuclear reactor
materials.

Chemical Vapor Deposition
for Microelectronics:
Principles, Technology and
Applications

Arthur Sherman

{Noyes Pubiications, 1987)

This book contains an overview of chem-
ical vapor deposition (CVD) as it is used in
the production of silicon-based microelec-
tronic devices. Selected examples from the
literature cover various aspects of this field,
including descriptions of some of the un-
derlying chemistry and physics of CVD,
discussions of materials, processes and
equipment used in device fabrication, and
considerations involved in choosing spe-
cific material and/or process for a specific
application.

The first two chapters cover the funda-
mentals of thermal and plasma-assisted
CVD, respectively. The discussions of the
physics and chemistry are necessarily
brief, but cover many of the concepts and

models that have been applied to CVD sys-
tems. The chapter on plasma-assisted
CVD, however, emphasizes the physical
and electrical characteristics of the plasma
and could be improved by adding a discus-
sion of how this couples to the chemistry of
the system. These chapters also introduce
the reader to different types of CVD reac-
tors and some of their advantages and dis-
advantages.

The third and fourth chapters detail
processes used for thermal CVD of the
most widely used materials: silicon dioxide
and nitride, polycrystalline and epitaxial
silicon, tungsten, aluminum, and metal si-
licides. The processes generally used to de-
posit such films are described, as are the
ways these materials are used in microelec-
tronic devices. In addition, considerations
such as deposition rates and uniformities,
film properties, step coverage, and defects
are introduced.

Similar discussions on plasma-assisted
CVD processes used to deposit these mate-
rials are included in the fifth chapter. De-
scriptions, photographs and schematics of
commercial CVD reactors generally used
in production facilities compose chapter
six. The last chapter describes a number of
the analytical techniques and commercial
instrurnents used to evaluate the proper-
ties of deposited films.

The book is useful as a text for introduc-
tory courses in microelectronics processing
or, in general, for novices to CVD. It is es-
pecially appropriate for people who want a
general overview before starting an in-
depth study of CVD. It can serve as an en-
try point to the literature, but is not a
comprehensive review of existing work.

This book is equipment oriented, mak-
ing it appropriate for readers who will be
working in a production environment.
However, the commercial reactors used for
production are constantly changing, so
parts of the book may become dated. The
book would also benefit from a more care-
ful job of editing and proofreading.
Reviewer: Pauline Ho is a member of the techni-
cal staff at Sandia National Laboratories in Al-
buguerque, New Mexico. For the last few years,
she has been doing research in fundamental
mechanisms of CVD.
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New and Recent Physics
Releases from
Springer-Verlag

- ]
The Fractional Quantum Hall Effect

Properties of an Incompressible Quantum Fluid
T. Chakraborty and P. Pietilainen

This report on the tremendous theoretical and experimental develop-
ments in the field presents a survey of the theoretical concepts and
briefly reviews the experimental results on the excitation gap. It sup-
plies details of the formal theoretical steps often omitted and suggests
guidelines for future work. This is a comprehensive reference for the
specialist and a good introduction for the nonspecialist.
1988/approx. 204 pp./85 illus./hardcover $45.00

ISBN 0-387-19111-9

Springer Series in Solid-State Sciences, Vol. 85

Beyond the Crystalline State
An Emerging Perspective
G. Venkataraman, D. Sahoo, and V. Balakrishnan

Stressing the role of symmetry, symmetry breaking, and physical
aspects, the book presents a coherent overview of recent studies into the
different phases of condensed matter. It uses symmetry concepts to sys-
tematically classify defects and lays the groundwork for the develop-
ment of a gauge field theory of the condensed state. Substantially
descriptive, this treatment is accessible to the experimental physicist,
chemist, materials scientist, metallurgist, and ceramicist.

1988/approx. 270 pp./87 illus./hardcover $72.50 (tent.)

ISBN 0-387-19110-0

Springer Series in Solid State Sciences, Vol. 84

Chemistry and Physics of Solid Surfaces VIl
Edited by R. Vanselow and R.F. Howe

The selected review articles presented in this series constitute timely
supplements and updates to existing texts in surface science. This vol-
ume covers topics such as activated chemisorption, ion neutralization
and metastable de-excitatory spectroscopy, inert gas layers, NEXAFS,
SEXAFS, growth kinetics in MBE, and more.

1988/approx. 600 pp./315 illus./hardcover $89.00 (tent.)

ISBN 0-387-50044-8

Springer Series in Surface Sciences, Vol. 10

Adsorption and Catalysis on Transition Metals
and Their Oxides Il
V.F. Kiselev and O.V. Krylov

The concluding volume in this series considering the adsorptive, cata-
lytic, and electronic properties of solid surfaces provides an account of
active sites in complexes and on the surface of metals and oxides in
terms of the electronic structure of transition metal atoms. It also exam-
ines possible mechanisms of interaction of simple molecules with such
active sites.

1988/approx. 463 pp./105 illus./hardcover $85.50 (tent.)

ISBN 0-387-50024-3

Springer Series in Surface Sciences, Vol. 9

Graphite Fibers and Filaments

M.S. Dresselhaus, G. Dresselhaus, K. Sugihara, I.L. Spain, and
H.A. Goldberg

Describes the preparation. microstructure and defects. electronic struc-
ture, and lattice, thermal, mechanical, electrical, and high-temperature
properties of carbon fibers, together with modifications introduced by
intercalation and ion implantation. Particular attention is paid to the
newly developed vapor-grown fibers. The book coricludes with a brief
discussion of applications.

1988/382 pp./226 illus./hardcover $74.00/I1SBN 0-387-18938-6
Springer Series in Materials Science, Vol. 5

]
Springer-Verlag

New York Berlin Heidelberg Vienna

London Paris Tokvo

Electronic Transport in Hydrogenated
Amorphous Semiconductors
H.Overhof and P. Thomas

Thoroughly introduces a unified theoretical basis for the interpretation
of equilibrium transport in amorphous hydrogenated tetrahedrally coor-
dinated semiconductors. It reviews most of the relevant literature,
explains key experimental data, and extracts information about micro-
scopic transport processes from equilibrium transport data.
1988/approx. 160 pp./65 illus./hardcover $61.50 (tent.)

ISBN 0-387-50186-X

Springer Tracts in Modern Physics, Vol. 114

Physics and Technology of Submicron
Structures

Proceedings of the Fifth Internationat Winter School,
Mauterndorf, Austria, February 22-26, 1988
Edited by H. Heinrich, G. Bauer, and F. Kuchar

Reporting on some major breakthroughs, this volume treats topics rang-
ing from the fabrication of microstructures and the basis for future
devices to vertical transport in nanostructures, universal conductance
fluctation, and the transition from two-dimensional to one-dimensional
conduction in semiconductor structures.

1988/approx. 304 pp./190 illus./hardcover $49.00
ISBN 0-387-19109-7
Springer Series in Solid State Sciences, Vol. 83

Short Wavelength Lasers and Their Applications
Proceedings of an International Symposium, Osaka, Japan
November 11-13, 1987

Edited by C. Yamanaka

Contributions describe recent progress in the field of coherent sources
in the short wavelength region such as x-ray lasers, free electron lasers
using storage rings and induction linacs, excimer lasers, and laser
fusion research.

1988/approx. 390 pp./374 illus./hardcover $59.50 (tent.)

ISBN 0-387-50311-0

Springer Proceeding in Physics, Vol. 30

In preparation —
Molecular Beam Epitaxy

Fundamentals and Current Status
H. Sitter and M.A. Herman

This book reviews the state of the art of MBE, as applied to the growth
of semiconductor films and multilayer structures and serves as a guide
to the topics related to this crystallization technique. It emphasizes three
themes: the technological equipment, the physics of the crystallization
processes of thin films and device structures, and the characterization
methods which allow the physical properties of the film or structure to
be connected with the technological parameters of the procedure.
1988/approx. 300 pp./249 illus./hardcover $56.00 (tent.)

ISBN 0-387-19075-9

Springer Series in Materials Science, Vol. 7

Materials Research Society 1988 Fall Meeting
.Many of these titles as well as a substantial portion of Springer-
Verlag’s programs in materials science and condensed matter will be
on display at Booth #934 in Boston’s Copley Place Marriot. Please
stop by to see them. A 15% discount on prepaid book orders will
be offered during exhibit hours.

To Order:

North America: visit your local academic/scientific bookstore, call
TOLL FREE 800-SPRINGER (in NJ, 201-348-4033), or send pay-
ment, including $2.50 for postage, to the address below. Residents:
of NY, NJ, and CA, please add sales tax for books.

For more information, please call or write:

Springer-Verlag New York, Attn: K. Quinn Dept. S109,

175 Fifth Avenue, New York, NY 10010 (Tel: 212-460-1577).
Qutside North America: please order through your local bookseller
or from Springer for Science, POB 503, 1970 Ijmuiden,

The Netherlands.

For more information, please write:

Springer-Verlag, Attn: A. Ross, Dept. WI/MNT, POB 105280,
6900 Heidelberg 1, FRG

Please visit booth no. 934 at the MRS Show in Boston, November 29-December 1, 1988.
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ENCYCLOPEDIA OF
MATERIALS SCIENCE
& ENGINEERING

Editor-in-Chief: Michael B Bever, Massachusetts Institute of Technology, Cambridge, MA, USA

Chairman of the Editorial Board: Walter S Owen, Massachusetts Institute of Technology, Cambridge, MA, USA

“...an important reference source for all scientists and engineers involved with the properties, processing
and uses of materials, and especially for teachers of courses in the materials field.”

Nature

The Encyclopedia of Materials Science & Engineering is a major Classes of materials based on their nature ® Classes of materials based
eight-volume reference work, providing the first comprehensive on their applications ® Materials-related methods and phenomena
coverage of this rapidly expanding field. The whole spectrum of General topics.

current knowledge is described, evaluated and reviewed in over 1580

articles, brought together in 44 specialized subject areas, under four 220080022-158 0 Hardcover (8 Volume set) s 1986
broad subject categories: pp US$2250.00

Announcing the first in a series of Supplementary Volumes to extend and update the Encyclopedia of
Materials Science & Engineering ...

SUPPLEMENTARY VOLUME ONE

Editor: Robert W Cahn, University of Cambridge, Cambridge, UK

A distinguished board has commissioned over 100 new articles which revise and extend original material from
the Encyclopedia and review newly emerging areas of research.

A selection of articles:

Aluminides for structural use ® Art forgeries: scientific detection ®
Arteries: synthetic ® Coated papers and board ® Composites: in-situ
precipitation in polymers ® Damascus steels ® Dislocations,
electrically charged ® Electrodeposited polymer coatings e Float glass
process ® Glassy crystals ® High-rate deformation of metals ®
Hydrogels as biomedical materials ® High-voltage electron microscopy
® Inks for printing ® Laser microprobe mass spectrometry ® Liquid
crystal polymers: structure ® Melting in two dimensions e Metallic
glasses: diffusion ® Migration of bubbles: voids and inclusions in
crystals ® Multilayer polymer films ® Nanocrystalline materials ®

icity in iron- . The Encyclopédia of Materials Science & Engineering and
Superplasticity in iron-based alloys Supplementary Volume One are distributed in the Americas by MIT
008 032521 1 Hardcover To be published September 1988  Press.

1500 lit refs 392illus  Prices are subject to change without notice.

Commencing 1989, Pergamon Press will also be
publishing a new series of CONCISE ENCYCLOPEDIAS,
single volume reference works concentrating on specific
areas of materials science.

Return the form below for further details.

Please send me a fully descriptive leaflet on ENCYCLOPEDIA OF AdAress: .cuciiieiirencieneionieionninne, eseteteene e ratsrerstaresereaneens
MATERIALS SCIENCE & ENGINEERING - SUPPLEMENTARY
VOLUME ONE and the new series of CONCISE ENCYCLOPEDIAS.

NamMe: coeniiiiiiiiiiiii et retstereneraneeeenesenersnrarrassnaserssnnne (Send to the Marketing Department at your nearest Pergamon Press office)

JEp=N s, PERGAMON PRESS

Pergamon Press plc, Headington Hill Hall, Oxford, 0X3 0BW, UK
2519 Pergamon Press, Inc., Fairview Park, EImsford, New York 10523, USA

MRW100.0888.0X
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