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straightforward fashion. In fact the
individual chapters could be consid-
ered as largely self-contained entities:
Each begins with a description of the
problem and an introduction to the
abstract solution, followed by a clear,
methodical outline of the algorithm.
The level of presentation is suitable
for readers possessing some familiar-
ity with programming and algorithmic
methods, although I can imagine a
complete novice benefiting from this
book. To gain full benefit from the
book however, it is necessary to be
Mathematica-literate, and to this end
the authors devote an appendix—a
brief but useful primer on the rudi-
ments of Mathematica forms and
constructions.

An integral component of Com-
puter Simulations is the accompany-
ing CD-ROM. On the disk are im-
ages and animations resulting from
simulations described in the book, as
well as graphics files containing exten-
sions to concepts presented in the
text. Also included is a version of
each chapter in Mathematica note-
book form, which allows the book to
be read interactively. For those with-
out Mathematica, a copy of the pro-
gram MathReader is provided, which
will enable them to run the anima-
tions and view the notebooks. Taken
together, the book and CD should
serve as an excellent foundation for
a course on algorithmic methods.

Whereas Gaylord and Wellin pro-
vide an introduction to applied pro-
gramming and graphical techniques,
Wickham-Jones has called upon his
experience as the main developer of
graphics at Wolfram Research to pro-
duce an invaluable reference on the
general use of graphics in Mathe-
matica. Written in the spirit of
Mathematica originator Stephen Wol-
fram’s Mathematica: A System for Do-
ing Mathematics by Computer (Ad-
dison-Wesley, 1991), and identical in
layout, Mathematica Graphics covers
a wealth of material on the conceptu-
alization, generation and manipula-
tion of graphics objects. The book is
divided into four parts, beginning
with a fairly basic and accessible pres-
entation of Mathematica’s built-in
graphics functions. Part II is more
advanced, showing how to construct
new graphics functions using Mathe-
matica programming techniques. In-
cluded in this is a discussion of two-
and three-dimensional graphics, as
well as an entire chapter on the use
of color. Several examples of graphics
problems are presented, accompanied
by detailed solutions. Part III is de-
voted to applications, such as the visu-
alization of numerical data and the

construction of vector field lines. The
final section provides a thorough refer-
ence to the different types of graphics
objects used by Mathematica.
Mathematica Graphics comes with
a diskette containing a large number
of the packages described and used in
the text. Of particular merit are the
ExtendGraphics packages, which ex-
pand upon Mathematica’s built-in ca-
pabilities. Included are useful tools
with which to construct sophisticated
tick marks and labels on plots; a pack-
age to generate vector field lines;
packages for implementing various tri-
angulation techniques; and functions
for the manipulation of graphics ob-
jects in two and three dimensions.
Mathematica Graphics requires
more background in Mathematica
than does Computer Simulations, and
many readers may find it helpful to
have a supplementary source close at
hand. In particular, much of the
book requires at least a passing fa-
miliarity with Mathematica program-
ming methods; a more detailed de-
scription of these techniques (as in
for example, Roman Maeder’s Pro-
gramming in Mathematica, Addison-
Wesley, 1990) may prove invaluable.
Despite Wickham-Jones’s some-
what stiff writing style and a few mi-
nor typographical errors, those who
read Mathematica Graphics in its en-
tirety will be richly rewarded. In-
deed, for anyone interested in learn-
ing more about the implementation
and breadth of Mathematica’s graph-
ics abilities and applications, this
book is an excellent resource.
ALEC J. SCHRAMM
Occidental College
Los Angeles, California
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As a solid-state scientist with an in-
terest in materials synthesis, charac-
terization and utilization, I found this
four-volume, 3000-page Encyclopedia
of Advanced Materials well organized.
It covered every topic that my group
and I could think to search for, as
well as many more that we discov-
ered on browsing through the text.
Each topic is covered at a level appro-
priate to an intelligent scientist who
wants to know something about an
unfamiliar topic. At least in the
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areas with which I am familiar, most
of the authors are at the forefront of
research in their fields and are articu-
late and clear.

One irritating feature, however, is
the number of typographical mis-
takes. This may be expected in a
first edition, and many are obvious
errors that even a novice would prob-
ably catch. Some errors, however, are
important and not easy to catch un-
less you already know the concept or
fact being introduced. For example,
in a discussion of rare-earth ions and
the electronic angular momentum,
the relation between J, L and S is
wrong: Rather than being J=L +S
for the light rare earths, as the text
states, it is in fact J = IL =S| (page
2208). Annoying typos include the
“pracket” notation for an electronic
state “| ) as “1)” (page 2216), the
mass magnetic susceptibility referred
to as the “massic” magnetic suscepti-
bility (page 1668) and NbsSn written
as NB4Sn, which would be a completely
different compound if it existed. De-
pending on how familiar you are with a
topic, it is possible to be misled by such
typos. I hope that a mechanism to
catch most of the typos will be insti-
tuted for the second edition.

In spite of these errors, the encyclo-
pedia is well worth having in your li-
brary reference section, although the
suggested retail price is probably too
much for the average personal collec-
tion. David Bloor, Richard Brook, Mer-
ton Flemings and Subhash Mahajan,
who undertook the enormous task of
compiling important topics and finding
suitable advisory editors (18 of them),
not to mention the hundreds of topical
authors, have done a superb job.

FRANCIS DISALVO
Cornell University
Ithaca, New York

Physics Experl&e;ts
Using PCs: A Guide
for Instructors

and Students

Edited by H. M. Staudenmaier
Springer-Verlag, New York, 1995.
312 pp. $39.95 pb ISBN
3-540-58801-9

In his introduction to Physics Experi-
ments Using PCs, H. M. Stauden-
maier points out that despite the in-
creasing importance of computers in
both academic and industrial laborato-
ries, the standard undergraduate
physics curriculum fails to provide for-
mal instruction or extensive experi-
ence in using them. The experiments

described in this volume use comput-
ers to collect and analyze data in a
variety of physics subfields at various
levels of difficulty. As the US physics
community mobilizes to better pre-
pare its students for today’s competi-
tive job markets, a new emphasis on
practical skills and flexible training is
appearing in American colleges and
universities. Faculty will need re-
sources such as these experiments to
broaden the physics curriculum and
increase the emphasis on practical
applications.

As in any multiauthor collection,
the quality of the contributions var-
ies. The material on introductory me-
chanics using a form of video capture
lags considerably behind state-of-the-
art educational software available in
the US. Similarly the material on
converting a personal computer to a
multichannel analyzer for use in nu-
clear physics concentrates on program-
ming details that are not particularly
useful in a climate where technology
changes quickly. However, the experi-
ments on thermal physics contain
very nice discussions of measurement
and control theory suitable for upper-
level undergraduates, and the experi-
ments on optical transfer functions
and parity violation in weak interac-
tions will provide a stimulating chal-
lenge to such students. The scheme
for collecting and analyzing data from
an orbiting satellite will appeal to al-
most any inventive undergraduate,
and the experiment is inexpensive for
a relatively glamorous undertaking.

The descriptions of the experi-
ments contain sufficient detail to al-
low either a student or a faculty mem-
ber to set them up from scratch. The
specific pieces of equipment described
may be a bit dated, but the text gives
enough information to allow substitu-
tions or reconstructions. The sections
on theory generally provide adequate
background for the experiments.

Unfortunately, none of the authors
addresses the conduct of the lab from
an instructional point of view. Stu-
dents need to learn experimental de-
sign—selecting measuring devices, in-
terfacing them to a computer, pro-
gramming the computer or adapting
existing software for a particular prob-
lem. They must figure out how to
calibrate their systems and estimate
their experimental errors. But if the
instructor simply provides students
with the texts of the experiments in
Physics Experiments Using PCs, or
sets up and tests the equipment for a
class, the students may well grow ac-
customed to working with the com-
puter as a useful black box, but they
will have little chance to develop vital
skills in experimental design, con-

92 NOVEMBER 1995 PHYSICS TODAY

struction and analysis.

To prepare for industrial careers,
students need to practice working in
design groups. They must hone their
communication skills by both working
out a design with a team and present-
ing experimental results to their
peers. In an ideal world, advanced
lab courses provide an opportunity for
students to explain their results to
nonscience audiences, perhaps by writ-
ing press releases on results.

By supplying ideas for sophisti-
cated new experiments, this volume
makes a useful contribution to the on-
going revision of the undergraduate
physics curriculum. Had it dealt
with the changes needed in instruc-
tional strategies as well, it would
have been outstanding.

RutH HOWES
Ball State University
Muncie, Indiana
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Our knowledge of the physical proper-
ties of the Earth’s interior—except for
the few kilometers at the top—de-
pends on our ability to infer their val-
ues at depth from functionals meas-
ured at the surface. This is called
the inverse problem; a specific exam-
ple would be the determination from
an anomalous gravity field of the
shape of an ore body causing it. In
this case there is an infinity of possi-
ble models; such an inverse problem
is called nonunique. The direct prob-
lem consists of evaluating the func-
tionals for a specific model; in general
there is no difficulty in solving those.

The geophysical inverse problems
were brought to the attention of the
geophysical community in the 1960s,
largely as a result of the accumula-
tion of vast amounts of new seis-
mological data that could not be satis-
factorily explained by a manual ad-
justment of the model parameters.
For example, the eigenfrequencies of
the normal modes of the Earth were
first measured from the records of
the great Chilean earthquake of 1960.
These eigenfrequencies are nonlinear
functionals of the distribution of the
shear and bulk elastic moduli and den-
sity throughout the Earth’s volume,
and their observed values disagreed by
1-2% with the predictions of the exist-
ing models of the Earth’s interior.

In this context George Backus and
Freeman Gilbert published a series of





