computers. In short, a lot of stuff.
Once I got tuned in to the range of
discourse, I made a mental list of the
fashionable topics of the past decade
or two and waited to see when each
would get its few paragraphs. I was
rarely disappointed.

Things are sketched out in a chain
of one-to-four-page subsections with
catchy titles: “Cement: A Hard Prob-
lem,” “Savoring Simplicity,” “The Re-
ligion of Mathematics,” “Theories of
Not Very Much,” “The Curse of Turing,”
“RISC Assessment,” “Digital Darwin,”
“Origin of Origins Studies,” “The Na-
ked Gene,” “Unnatural Selection,”
“Cerebral Cartography.”

If I seem to be making lists rather
than reviewing a book, it is because
this is, in some sense, a book of lists.
Information is dished out on all length
scales: chapters, subsections, para-
graphs, sentences, subordinate clauses.
Everything is at about the level and
accuracy of the articles in the Tuesday
“Science Times” section of the New York
Times. On those topics about which I
knew something, it was obvious that
the reader was not being told enough
to come to terms with the subject in
any active way; on subjects I knew little
about, I felt tantalized by the tidbits
of hard information I was offered.

There is, however, a saving grace.
The book has 67 pages of notes and a
ten-page bibliography, for those wish-
ing to learn more, and perhaps it is
best to view Frontiers of Complexity as
a guidebook to these references. You
don’t expect the Guide Michelin to con-
vey more than the vaguest hint of the
actual experience of wandering through
the Louvre, and if Coveney and Highfield
pique readers’ curiosity enough to lure
them further into the library they offer,
perhaps they have done all one can rea-
sonably ask.

But if you regard the notes as a
commentary on the text rather than
the other way around, then—and this
is no fault of the authors—you will be
in for a hard time. There must be
about three notes per page, and about
half of them expand interestingly on
the text. In the age of computerized
typesetting it is hard to understand
the decision to put all such notes at
the end of the book, but to do it without
putting the page numbers of the rele-
vant text at the top of each page of
notes is an unkindness to the reader.
And to omit even the number of the
relevant chapter is inexcusable.

The authors are to be praised for
providing a serviceable and skillfully
constructed ten-page glossary—essen-
tial in a work of such broad scope.

N. DaviD MERMIN
Cornell University
Ithaca, New York
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Space, Time

and Quanta:

An Introduction to
Contemporary Physics

Robert Mills

Freeman, New York, 1994.
482 pp. $21.95 pb

ISBN 0-7167-2436-7

How can we enhance our students’ in-
terest in introductory physics? Robert
Mills, who is perhaps best known to
physicists as a codeveloper of the Yang—
Mills gauge theory of fundamental in-
teractions, argues persuasively that an
early exposure to contemporary phys-
ics is the answer. His Space, Time and
Quanta is based on notes he used for
a “pre-physics” course at Williams Col-
lege and an honors introductory phys-
ics course at Ohio State University. He
suggests that this book might also be
used as supplementary reading in a
course for nonmajors or as a text for
either an interdisciplinary course or an
advanced-placement high school course.

The book is divided into two parts.
Part I, on space and time, covers mo-
tion and dynamics, including special
and general relativity. Part II, on
quantum physics, covers wave mechan-
ics and some of its applications. (Part
III—particles and fields—was not in-
cluded in the published book in order
to keep the length and cost within
reasonable limits, but it can be ordered
directly from the author for $15.00; this
part was not reviewed.)

Mills’s story line is more or less
linear, which makes it difficult in some
places to extract short passages as sup-
plementary readings. The book’s length
is due in part to the inclusion of a great
deal of classical physics (Newton’s
laws, momentum conservation, wave
motion), which is not only redundant,
given the book’s intended role as a source
of supplementary material, but is also
at variance with the notation found in
the standard texts—using underlining
to denote vectors, for example. Calcu-
lus is used throughout, which could
prove daunting to students who lack
adequate preparation in mathematics.

Nonetheless, there are some gems
buried here, particularly the author’s
treatment of the second law of thermo-
dynamics (including the calculation of
the effect of civilization on the entropy
of the universe) and his discussion of
the role of the observer in quantum
mechanics. I found these chapters
stimulating, thought-provoking and well
worth the price of admission. The glos-
sary of nearly 50 pages is carefully
done and is a real asset for a book at
this level.

Space, Time and Quanta lacks evi-
dence of a careful editorial hand.
There are many typographical errors,
including subscripts and superscripts
out of place, the interchanging of italic
and roman characters, and spelling
errors. There are too few illustrations
for an introductory text (and no pho-
tographs at all), and insufficient care
has been taken with the illustrations:
Three names are misspelled in figure
10.2.1; figure 11.5.1 has an unex-
plained double scale on the righthand
side; figure 15.3.1 shows a very curious
reflection of light from glass, and its
caption may lead the reader to believe
that it illustrates the behavior of a
single photon. Some of the historical
references are also misleading: The
Bohr picture of the atom did not get a
“boost” in 1914 from the Franck—Hertz
experiment (that interpretation came
much later), and far from being “not
very well understood” in 1909, alpha
particles had already been identified
by Rutherford as ionized helium atoms.

The debate over the place of con-
temporary physics in the introductory
course rages on among physics educa-
tors. The lack of such material in the
standard texts motivates books such
as Space, Time and Quanta, but their
place in the curriculum is not well
established and their impact not well
studied. I suspect that, either as a
prelude or an accompaniment to the
standard melody line, this material
would enrich and excite students, but
its success may be especially dependent
on the local context and the care of the
instructor in selecting material appro-
priate to the audience.

KENNETH S. KRANE
Oregon State University
Corvallis, Oregon

Thin-Film Deposition:
Principles and Practice

Donald L. Smith
McGraw-Hill, New York, 1995.
616 pp. $65.00 he

ISBN 0-07-058502-4

Donald L. Smith brings a revitalizing
rigor to his Thin-Film Deposition: Prin-
ciples and Practice that is a commend-
able advance over previous mono-
graphs on the subject and sets a new
standard for texts in this fast-moving,
empirically driven field. Open the
text to almost any page and one is
likely to be confronted (perhaps horri-
fied) by a tangle of equations supple-
menting the warm and fuzzy qualita-
tive descriptions with which practitio-
ners have become so comfortable.
Symptomatic of this departure are the
nine pages of symbols and abbrevia-



tions preceding the first chapter.

Nevertheless, the writing is literate
and well organized, with good motiva-
tions and an easy flow of thought into
which the symbolic expressions are
smoothly integrated. A liberal sprin-
kling of carefully conceived figures sup-
plements the text. Particularly helpful
is the list of 15 or more exercises ap-
pended to each chapter, with which the
serious student can check and reinforce
his or her comprehension. In sum, it
seems evident that this textbook
evolved from course notes that, in the
spirit of the 1990s, were continually
improved, over several incarnations, to
their present highly developed state.
This very precision of development
aims Smith’s treatise squarely at the
level of an introductory graduate
course, although the work will also
serve as an excellent reference and
study volume for the knowledgeable
practitioner.

The text is organized into ten chap-
ters and five appendices. After a short
introductory chapter, the next two
chapters review the underlying sub-
jects of gas kinetics and vacuum tech-
nology in preparation for the sub-
sequent treatments of evaporation,
deposition and epitaxy, wherein ther-
mal evaporation is regarded as the
classical mode of vaporization for thin-
film deposition. Alternative modes of
vaporization by chemistry (volatile
compounds), energetic beams (electron,
ion and laser) and glow-discharge sput-
tering are then considered, where the
all-important subject of energetic depo-
sition is embedded in the latter two
chapters. The final chapter considers
thin-film analysis and properties while
each chapter contains its own list of
references and recommended readings,
and the book concludes with an 18-page
index that will serve the reader well.

Notwithstanding the breadth of his
approach, Smith also includes such re-
cent developments as laser ablation,
modification of depositing films by low-
energy ion bombardment and control
of macroparticles from cathode arc and
laser ablation vapor sources. The
author’s allusion to the nuances of his
subject, such as the variation and
measurement of residual stress during
thin-film deposition, is impressive; al-
though one wonders if this level of
detail might be confusing to a student
entering the field, it is eminently useful
to those who may use this book as a
reference.

In a monograph this ambitious, it
is perhaps inevitable that some mis-
conceptions and errors should go un-
detected, as in figure 9.11, where the
indicated nonuniform magnetic field con-
figuration would concentrate plasma
erosion of the cylindrical sputtering
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target at its midpoint, contrary to the
efficient utilization (uniform erosion)
of the sputtering target referred to in
the text. In fact, practical cylindrical
magnetron development hinges on the
imposition of both exterior and interior
magnetic coils carefully configured and
aligned so that the imposed field is
highly uniform and parallel to the axis
of the target, thereby effecting a uni-
form plasma discharge and uniform
target erosion. The reader should bear
in mind the possibility of such occa-
sional inaccuracies.

Regarding the overall organization
of this book, my principal comment is
that the essential and current subject
of energetic deposition, which is fun-
damental to the understanding of thin
films, could have been usefully consoli-
dated and elaborated as a separate
chapter. Nevertheless, this attrac-
tively presented monograph is an ad-
mirable effort and an important addi-
tion to the literature on thin-film depo-
sition. It should stand the test of time
and deserves to be issued in sub-
sequent corrected and updated edi-
tions. Buy it!

DaviD W. HOFFMAN
Pinckney, Michigan

NEW BOOKS

Astronomy and Astrophysics
Galaxies and Cosmology. Astronomy
and Astrophysics Library. F. Combes, A.
Mazure, P. Boissé, A. Blanchard. Springer-
Verlag, New York, 1995. 407 pp. $69.95 Ac
ISBN 3-540-58933-3

Physical Processes in Astrophysics.
Lecture Notes in Physics 458. Proc. Mtg.,
Paris, France, Sep. 1993. 1. W. Roxburgh,
J.-L. Masnou, eds. Springer-Verlag, New
York, 1995. 249 pp. $73.00 hc ISBN 3-540-
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The Physics and Chemistry of Inter-
stellar Molecular Clouds. Lecture Notes
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Pelz, eds. Springer-Verlag, New York, 1995.
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Verlag, New York, 1995. 471 pp. $39.00 hc
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181 pp. $34.50 hc ISBN 0-8176-3832-6

Theory of Electron-Atom Collisions:
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Joachain. Plenum, New York, 1995. 255
pp. $69.50 hc ISBN 0-306-44546-8
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Optical-Thermal Response of Laser-
Irradiated Tissue. Lasers, Photonics and
Electro-Optics. A. J. Welch, M. J. C. van
Gemert, eds. Plenum, New York, 1995. 925
pp. $139.50 Ac ISBN 0-306-44926-9

Chaos and Nonlinear Systems

Chaos—The Interplay Between Sto-
chastic and Deterministic Behaviour.
Lecture Notes in Physics 457. Proc. Sch.,
Karpacz, Poland, Feb. 1995. P. Garba-
czewski, M. Wolf, A. Weron, eds. Springer-
Verlag, New York, 1995. 571 pp. $133.00
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Annual Review of Physical Chemistry,
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Calif,, 1995. 771 pp. $51.00 hc ISBN 0-
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Models of Neural Networks I. Physics
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Springer-Verlag, New York, 1995 [1991].
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