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The Science of Crystallization:
Microscopic Interfacial
Phenomena
W.A. Tiller
(Cambridge University Press, 1991,
391 pages).
ISBN: 0-521-38827-9 (paperback);
0-521-38138x (hardback)

The Science of Crystallization:
Macroscopic Phenomena and
Defect Generation
W.A. Tiller
(Cambridge University Press, 1991,
484 pages).
ISBN: 0-521-38828-7 (paperback);
0-521-38139-8 (hardback)

These books are the outcome of four dec-
ades of work by the author, working at the
leading edge of crystallization research
both in industry and academia. Their de-
clared aim is to serve as teaching texts
rather than as scientific treatises, and
through the two volumes they build up a
thorough understanding of the myriad
interwoven processes involved in crystal
formation and growth, whether natural/
geological or manufactured. The volumes
may be used together or singly; the second
volume on macroscopic phenomena pro-
vides an introductory chapter summariz-
ing the main principles carried forward
from its predecessor on microscopic phe-
nomena. Both volumes are provided with
a comprehensive list of the symbols used
and their definitions to support the analyti-
cal approach.

The volume on microscopic phenomena
is composed of two parts. The first deals
with the underlying science of interfacial
phenomena involved in all crystallization
processes, including interfacial energetics
and molecular attachment, ledge and trap-
ping effects, interfacial solute partitioning,
and thin-film formation via vapor deposi-
tion. The second part treats the thermo-
dynamics of bulk phases and interfaces,
and the principles of reaction kinetics and
of nucleation phenomena.

The volume on macroscopic phenomena
has two parts, the first containing chapters
on convection and heat transfer, steady-
state and transient solute partitioning,
morphological stability, and interface mor-
phologies. These lead to the second part,
containing chapters on defect formation
during both bulk and thin-film growth.

The earlier chapters in both volumes
deal with basic principles and conclude
with problems designed to lead students
to a quantitative understanding of the phe-
nomena involved and help them learn to
make useful quantitative appraisals. Al-
though the principles and phenomena de-

scribed in the two volumes are widely
applicable, the author applies them, wher-
ever possible, to the processing of silicon,
with less frequent references to other mate-
rials (such as compounds and metals) for
contrast and breadth. The books should
particularly interest those involved in
semiconductor processing and solid-state
electronics, although they are evidently in-
tended to be used primarily as texts for the
relevant advanced courses in chemistry,
chemical engineering, materials science,
metallurgy and geology, as well as electri-
cal and electronic engineering and solid-
state physics.

The range of the material certainly ex-
ceeds that covered by any previous text in
the field, and the approach is distinctive.
These books should definitely be on the
shelves of every library where teaching
and research on crystallization are con-
ducted, and the modest cost of the paper-
back editions should encourage students
and practitioners to acquire copies for their
own bookshelves. These volumes are very
welcome additions to the limited number
of authoritative texts in this subject area.

Reviewer: Howard Jones is a professor in the
Department of Engineering Materials, Univer-
sity of Sheffield, England.

Hydrogenated Amorphous
Silicon
R.A. Street
(Cambridge University Press, 1991,
480 pages).
ISBN: 0-521-37156-2

When I receive a book to review I always
ask myself "Would I buy it for myself?",
and "Would I recommend it to my li-
brary?" The answer to both questions in
the case of this book is a very definite "yes."
Although reasonably expensive at $110,
even for a scientific text, the book is an ex-
cellent investment for all those interested
in a clear account of the properties and a
basic understanding of this increasingly
important material. With the Japanese in-
vesting over $4 billion in fiscal year 1991/92
in only one of its applications (namely, the
active matrix array for liquid crystal dis-
plays in portable computers, video
screens, etc.), amorphous silicon is clearly
a material of considerable and rapidly
growing importance.

The author has written a remarkably
comprehensive account of the plasma-
enhanced chemical vapor deposition of
amorphous silicon, its properties, and the
models used to interpret these. As a conse-
quence, there are places where some effort
is required to follow the subtle arguments.
Nevertheless, the author clearly has a re-
markable understanding of the basic sci-

ence of amorphous silicon, and he conveys
this to those who persevere with his text.
The book is not intended, nor is it suitable,
for a general or undergraduate audience
wishing to know why this material is of
growing commercial importance. Rather,
those doing research or about to com-
mence research on this material will find
the book superbly crafted and beautifully
written, not only in those areas where the
author has made major contributions to
our understanding but throughout the
text. The only flaw I could find with this
book, aside from its cost, is a relatively mi-
nor one—the history of the field as given
by Street differs from my recollection in
many ways. However, this should not de-
tract from a very firm recommendation of
this book for individuals and institutions
claiming any real involvement with this
fascinating amorphous material.

Reviewer: The late Peter G. LeComber was
Harris Professor of Physics in the Department
of Applied Physics and Electronic and Manufac-
turing Engineering, University of Dundee,
Scotland.

Chemical Synthesis of Advanced
Ceramic Materials
David Segal
(Cambridge University Press,
hardback edition 1989, 170 pages;
paperback edition 1991, 200 pages).
ISBN: 0-521-35436-6

Major injections of chemical thinking
into the technology of ceramic fabrication
have been prompted by the need to pre-
pare ceramic materials with microstruc-
tures closely fitted for application (i.e.,
coatings, multilayers, superconductors,
electrolyte membranes, sensors, engine
parts, prostheses, and wear parts) and the
need to achieve greater reliability in such
applications. This research movement has
been extensively reported in conference
proceedings and refereed journals, but
David Segal brings this diverse and com-
plex theme into textbook format for the
first time. The success of the hardback vol-
ume has allowed its publishers to enhance
the accessibility of the text by issuing this
present paperback version.

After three opening chapters of discus-
sion on ceramic systems, their applica-
tions, and their preparation by con-
ventional routes, the book deals with the
main patterns by which chemical methods
have been used to prepare high-
performance ceramics. These include the
use of sol/gel methods involving the con-
trol of colloids, sol/gel processes involving
the hydrolysis and condensation of alkox-
ides, the cross-linking and pyrolysis of
organic precursors for fabrication of non-
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oxide ceramics, and the use of gas phase
reactions. There are additional chapters on
hydrothermal synthesis and non-aqueous
liquid phase reactions, with an appendix
on the determination of powder particle
size. The chapters deal predominantly
with the methods for fabricating powders
that can then be introduced into subse-

quent forming and sintering processes, the
powders being especially suitable by virtue
of their homogeneity, size, size distribu-
tion, and shape. Attention also is given to
the so-called "powder-free" preparation
routes in which chemistry provides meth-
ods for direct precursor to component con-
version.

The book brings into perspective the dif-
ferent methods and mentions each of the
major research directions. The compre-
hensive references are also a helpful guide
to the wider literature.

Reviewer: Richard]. Brook is Cookson Professor
of Materials Science in the Department of Mate-
rials, Oxford University, England. •
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Positions Available

TENURE-TRACK POSITION
Materials Department

University of California, Santa Barbara

The Department of Materials at the University of California, Santa
Barbara, is reopening its search for applicants for a tenure-track
faculty position available July 1,1993 in the area of the use, appli-
cation, and development of computer modeling and simulation in
materials science and engineering. The Materials Department
has a multidisciplinary focus on such areas as electronic materi-
als, macromolecules, structural composites, and materials proc-
essing. Applicants should have a desire to pursue inter-
disciplinary research within the framework of the Department and
in the context of a College of Engineering initiative in numerical
simulation. Individuals are encouraged to apply who have particu-
lar interests in electron structure calculation, or in areas such as
molecular and polymer dynamics, simulation of interface and sur-
face properties and growth, modeling of phase transformations,
simulation of deformation processing, and modeling of mechani-
cal properties of advanced composites.

Responsibilities include teaching both undergraduate and
graduate courses and developing a strong research program. A
PhD or an equivalent degree and evidence of excellent teaching
and research are required. Senior-level appointments with tenure
can be made based on an outstanding record of research. Joint
appointments with other Departments at UCSB are possible.

To ensure full consideration, applications should be received by
the Department by April 1,1993. All prior applicants will be auto-
matically considered, unless they instruct the department to with-
draw their application. Candidates should send a resume
containing teaching and research accomplishments and the
names of at least three references to:

Professor David R. Clarke, Chair
Materials Department
University of California, Santa Barbara
Santa Barbara, CA 93106

An Equal Opportunity/Affirmative Action Employer

ANNOUNCEMENT-
FACULTY POSITION IN THE

MECHANICS OF MATERIALS
Brown University

Division of Engineering

The Division of Engineering at Brown University announces the
opening of a faculty position in the Mechanics of Solids Group,
available September 1, 1993. The appointment will be made at
the level of assistant professor within the tenurable ranks of the
University.

The appointee will be expected to teach undergraduate and
graduate courses in the mechanics of solids, as well as mechani-
cal sciences courses in the undergraduate engineering curricu-
lum. The appointee will also be expected to develop a significant
independent research program. Areas of interest include the mi-
cromechanical behavior of engineering materials and the me-
chanics of materials processing. Approaches of interest include
theoretical, computational, and experimental methods at the con-
tinuum or atomistic levels. Applications are sought from candi-
dates who have a PhD or equivalent degree and research
experience in a relevant area. Applicants should have an ability to
make clear and effective presentations of technical and scientific
material.

Interested persons should send a detailed resume, plus the
names and full mailing addresses of at least three persons who
could supply letters of reference if requested, to:

Ms. Peggy Mercurio, Search Administrator
Solid Mechanics Search Committee
Box D, Division of Engineering
Brown University
Providence, Rl 02912

Applicants may also submit samples of published work and a PhD
thesis abstract. To ensure full consideration, applications should
be received by March 1,1993.

Brown University is an equal opportunity employer and welcomes applications from
women and minorities.

Send BULLETIN News to:
Editor, MRS Bulletin, Materials Research Society

98OO McKnight Road, Pittsburgh, PA 15237
FAX: (412) 367-4373
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