We might ask, If one has the atten-
tion of young chemistry-oriented stu-
dents for one semester, is this a good
introduction to the subject? Quantum
mechanical calculations are now firmly
established as an everyday tool in the
chemistry laboratory, especially for
molecular geometries (conformational
analysis), energy levels (spectroscopy),
properties (dipole moments, polariz-
abilities), heats of reaction and equilib-
ria (thermochemistry), and reaction
mechanics (reactive barrier heights
and thermochemical kinetics). Fur-
thermore, chemists need to understand
the conceptual framework of quantum
mechanics, especially discreteness,
uncertainty, coherence, interference,
orbital symmetry, and tunneling. How
well does the present text succeed in
preparing students to appreciate the
quantum mechanical concepts underly-
ing modern calculations and interpre-
tations of chemical phenomena?

In my opinion the book is well done
in a limited number of these areas but
is deficient in that it does not provide
a broad enough view. For example, a
point in favor of the book is that the
critical Born—Oppenheimer separa-
tion of electronic and nuclear motion
is explained, but a weak point is that
the author does not address some
important questions: How good is the
Born-Oppenheimer approximation as
a quantitative method for normal
molecules? (Very good indeed.) Or
when do we need to go beyond this
approximation? (For photochemistry,
for example.)

Consider another example: har-
monic vibrations and normal coordi-
nates. Normal coordinates are ex-
plained in words, without derivation,
which is a reasonable compromise for
beginning students. Furthermore, the
example of internal rotation (torsion)
is provided, and the students can see
a case in which the harmonic approx-
imation breaks down. But the inter-
nal rotation problem is presented only
in the context of rotations, and its
relation to the harmonic approxima-
tion is not presented.

The author presents the self-consis-
tent field (SCF) method for atoms but
does not tie it in to the early chapters,
in which the variational principle is
presented; the student might not real-
ize that the SCF method is an example
of the variational method. The com-
parison between the configuration
interaction method and perturbation
theory for treating electronic correla-
tion is too oversimplified to be helpful.

The treatment of electronic struc-
ture is the strongest part of the book,
especially in that the author intro-
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duces molecular mechanics, semiem-
pirical molecular orbital theory, sol-
vation effects, and density functional
theory (DFT), although all at a very
introductory level. The discussion of
DFT gives the impression that one can
systematically optimize the exchange-
correlation density functionals until
they converge “closer and closer” to the
correct result, but this is not true. The
author also errs in stating that includ-
ing solvation is formidable; this is not
true either. Only one paragraph is
devoted to transition states, and it is
drastically inadequate.

In my opinion the text is too sim-
plified and restricted in scope to be a
good choice for introducing students
to quantum chemistry. It does not pro-
vide the student with an adequate
understanding of the fundamentals
and concepts.

DONALD G. TRUHLAR
University of Minnesota
Minneapolis

Inviscid
Incompressible Flow

Jeffrey S. Marshall
Wiley, New York, 2001. $90.00
(378 pp.). ISBN 0-471-37566-7

Jeffrey S. Marshall’s Inviscid Incom-
pressible Flow is a refreshing com-
pendium of classical topics in the reper-
toire of fluid dynamists, physicists, and
mathematicians. It also contains some
computational tools that a current stu-
dent and practitioner of inviscid fluid
dynamics must have. The author, who
works in continuum mechanics, has
been active in both theoretical and com-
putational mechanics—hence a book
with a viewpoint, and perhaps some
coloration, which reflects his personal
experience. The motivation for the book
is the success of the inviscid flow for-
mulation in describing the behavior of
fluids as we ordinarily encounter
them—in breathing, or flying, or expe-
riencing the interplay of oceanic and
atmospheric currents.

In Marshall’s book, the fluid flow
problem is formulated first in integral
and then in differential form, after the
reader is carefully guided through a
series of mathematical and kinemati-
cal preliminaries needed for rigorous
deductions from the conservation
laws of mechanics. The formulation is
completed with a chapter-long discus-
sion of interfaces. Marshall next dis-
cusses the general conclusions re-
garding the global features of flows in
terms of velocity, vorticity, and pres-
sure theorems. The bulk of the dis-
cussions of flows is nearly equally
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divided between potential flows and
vortical flows in chapters dispersed
throughout the text. The book’s final
two chapters are on interfacial waves
and flow instabilities.

Given that ample computing capac-
ity has now become the norm, the book
provides some computational tools
needed to break free of classical ana-
lytical techniques and employ instead
numerical calculations for the study of
flows. This computational aspect is
particularly suitable for instruction at
universities where computational pro-
ficiency is expected of both under-
graduate and graduate students.

Marshall’s presentation of mathe-
matical preliminaries prior to the for-
mulation of problems is rigorous,
which reflects his training in contin-
uum mechanics; a novice might find
his approach somewhat overpowering.

Although Marshall’s discussion of
the requirements for incompressibil-
ity is meticulous, a parallel presenta-
tion of the inviscid flow assumption,
which would have made the discus-
sion more thorough, is missing. Fur-
ther, the last two chapters, on waves
and instability, seem not to cover their
material at the level comparable to,
say, the coverage of vortex dynamics
in earlier chapters. And some inclu-
sion of observations and experiments
would have been valuable to experi-
mentalists like me; after all, it is the
experiments that guide us.

Nonetheless, Marshall’s book fills
an important gap. It provides a rigor-
ous formulation of the fluid flow prob-
lem and presents a compendium of
fundamentally and technically impor-
tant problems in inviscid incompress-
ible flow. Additionally, it poses prob-
lems at the end of each chapter that
can be used to further explore the pre-
ceding topics. An important achieve-
ment of the book from my point of view
is that so much is done in a volume of
reasonable size. Not a trivial task!

Even though the author sees Invis-
cid Incompressible Flows as a textbook
for graduate-level teaching, I also
envision it as a textbook for advanced
undergraduate teaching in physics,
mathematics, and engineering, as well
as a complementary reference book for
graduate courses in fluid mechanics. I
certainly welcome the book as a nice
addition to my own collection. In par-
ticular, I find the treatment of vortex
filaments and vortex panel methods
very useful, since I discuss those top-
ics in the senior and first-year gradu-
ate courses I teach at Berkeley.

OMER SAVAS
University of California
Berkeley
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Acoustics

Fundamentals and Applications of
Ultrasonic Waves. J. D. N. Cheeke. CRC
Series in Pure and Applied Physics. CRC
Press, Boca Raton, Fla., 2002. $99.95 (462
pp.). ISBN 0-8493-0130-0

Astronomy and Astrophysics

Astronomy-Inspired Atomic and Mol-
ecular Physics. A. R. P. Rau. Astrophysics
and Space Science Library 271. Kluwer
Academic, Norwell, Mass., 2002. $91.00
(241 pp.). ISBN 1-4020-0467-2

Chemical Enrichment of Intracluster
and Intergalactic Medium. R. Fusco-
Femiano, F. Matteucci, eds. Astronomical
Society of the Pacific Conference Series 253.
Proc. mtg., Vulcano, Eolie, Italy, May 2001.
Astronomical Society of the Pacific, San
Francisco, 2002. $57.00 (511 pp.). ISBN
1-58381-093-5

Extragalactic Gas at Low Redshift. J.
Mulchaey, J. T. Stocke, eds. Astronomical
Society of the Pacific Conference Series 254.
Proc. wksp., Pasadena, Calif., Apr. 2001.
Astronomical Society of the Pacific, San
Francisco, 2002. $57.00 (396 pp.). ISBN
1-58381-094-3

Mass Outflow in Active Galactic Nu-
clei: New Perspectives. D. M. Crenshaw,
S. B. Kraemer, I. M. George, eds. Astro-
nomical Society of the Pacific Conference
Series 255. Proc. wksp., Washington, DC,
Mar. 2001. Astronomical Society of the Pa-
cific, San Francisco, 2002. $57.00 (345 pp.).
ISBN 1-58381-095-1

New Century of X-Ray Astronomy.
H. Inoue, H. Kunieda, eds. Astronomical
Society of the Pacific Conference Series 251.
Proc. symp., Yokohama, Japan, Mar. 2001.
Astronomical Society of the Pacific, San
Francisco, 2001. $57.00 (609 pp.). ISBN
1-58381-091-9

Observational Aspects of Pulsating B
and A Stars. C. Sterken, D. W. Kurtz, eds.
Astronomical Society of the Pacific Confer-
ence Series 256. Proc. wksp., Brussels, Bel-
gium, July 2001. Astronomical Society of
the Pacific, San Francisco, 2002. $57.00
(303 pp.). ISBN 1-58381-096-X

Physics of Star Formation in Galax-
ies. F. Palla, H. Zinnecker. Saas-Fee Ad-
vanced Course 29. Proc. course, Geneva,
Switzerland, Mar. 1999. Springer-Verlag,
New York, 2002. $64.95 (232 pp.). ISBN
3-540-43102-0

Practical Amateur Spectroscopy. S. F.
Tonkin, ed. Patrick Moore’s Practical
Astronomy Series. Springer-Verlag, Lon-
don, 2002. $39.95 paper (210 pp.). ISBN
1-85233-489-4

Atomic and Molecular Physics

Strongly Correlated Electrons with
Orbital Degrees of Freedom (OR-
BITAL 2001). K. Hirota, H. Aoki, Y. Ku-
ramoto, eds. Proc. conf., Sept. 2001, Sendai,
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Japan. Physical Society of Japan, Tokyo,
2002. ¥12 000 (367 pp.). ISSN 0031-9015

Biophysics and Medical Physics

Annual Review of Biophysics and Bio-
molecular Structure. Vol. 31. R. M.
Stroud, W. K. Olson, M. P. Sheetz, eds. An-
nual Reviews, Palto Alto, Calif.,, 2002.
$77.00 (559 pp.). ISBN 0-8243-1831-5

Fundamentals of Medical Imaging. P.
Suetens. Cambridge U. Press, New York,
2002. $100.00 (280 pp.). ISBN 0-521-80362-4

Medical Imaging Physics. 4th edition.
W. R. Hendee, E. R. Ritenour. Wiley-Liss,
New York, 2002 [1992]. $125.00 (512 pp.).
ISBN 0-471-38226-4

Chemical Physics

Advances in Chemical Physics. Vol
123. I. Prigogine, S. A. Rice, eds. Wiley,
New York, 2002. $175.00 (680 pp.). ISBN
0-471-21453-1

Annual Review of Physical Chemistry.
Vol. 53. S. R. Leone, P. Alivisatos, A. E.
McDermott, eds. Annual Reviews, Palo
Alto, Calif., 2002. $72.00 (633 pp.). ISBN
0-8243-1053-5

CRC Handbook of Chemistry and
Physics. 83rd edition. D. R. Lide, ed. CRC
Press, Boca Raton, Fla., 2002 [2001].
$139.95 (2427 pp.). ISBN 0-8493-0483-0

Filled Elastomers Drug Delivery Sys-
tems. K.-S. Lee, ed. Advances in Polymer
Science 160. Springer-Verlag, New York,
2002. $129.00 (192 pp.). ISBN 3-540-
43052-0

An Introduction to Polymer Physics.
D. I. Bower. Cambridge U. Press, New
York, 2002. $120.00, $45.00 paper (444
pp.). ISBN 0-521-63137-8, ISBN 0-521-
63721-X paper

Statistical Mechanics: A Concise In-
troduction for Chemists. B. Widom.
Cambridge U. Press, New York, 2002.
$75.00, $28.00 paper (170 pp.). ISBN 0-521-
81119-8, ISBN 0-521-00966-9 paper

Computers and
Computational Physics

DNA Computing. N. Jonoska, N. C. See-
man, eds. Lecture Notes in Computer Sci-
ence 2340. Proc. wksp., Tampa, Fla., June
2001. Springer-Verlag, New York, 2002.
$69.00 paper (392 pp.). ISBN 3-540-43775-4

Gene Regulation and Metabolism:
Postgenomic Computational Ap-
proaches. J. Collado-Vides, R. Hofestadt,
eds. Computational Molecular Biology.
MIT Press, Cambridge, Mass., 2002.
$45.00 (310 pp.). ISBN 0-262-03297-X

The Neural Simulation Language: A
System for Brain Modeling. A. Weitzen-
feld, M. Arbib, A. Alexander. MIT Press,
Cambridge, Mass., 2002. $55.00 paper (439
pp.). ISBN 0-262-73149-5

Condensed Matter Physics

Advanced Solid State Physics. P.
Phillips. Westview Press, Cambridge,
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