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tion. Many experiments now avail-
able present the same physical prin-
ciples to the student in a much more
exciting way. For example, wave
phenomena can be examined in the
laboratory with a microwave appara-
tus and linear motion can be investi-
gated with a linear air track.

* * *

The reviewer, physics chairman at the
University of Nebraska, has taught physics
for more than a dozen years.
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ADVANCES IN ATOMIC AND MO-
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by Bruce W. Shore

Students searching the literature for
suitable topics for theses or research
papers often find the task frustrating.
Confronting journals or conference
proceedings, they encounter a veil of
jargon and brevity that shrouds the es-
sential problems. Taking up a mono-
graph, they sense a finality and com-
pleteness that leaves no room for their
own effort. Fortunately, these dif-
ficulties have been recognized, and
students are well advised to consult se-
rials such as Reports on Progress in
Physics, Annual Reviews of Nuclear
Science, Annual Reviews of Astrono-
my and Astrophysics, Progress in Op-
tics and, most recently, Advances in
Quantum Chemistry and Advances in
Theoretical Physics. The present vol-
ume, second of its series, is another
such collection of research surveys.
In my opinion, it is the best of this
genre, and it will be widely appreciat-
ed by students as well as elder mem-
bers of the physics community.

Each of the seven articles in the
present volume provides thorough en-
cyclopedic coverage of a specialized
topic, with annotated compilations of
data (both theoretical and experimen-
tal) and lengthy up-to-date bibliogra-
phies, The level of presentation is
comparable to that in Reports on
Progress in Physics. The individual
topics are sufficiently specialized to
permit discussion in depth; yet the col-

lection as a whole has such breadth
that anyone studying spectroscopy,
atomic structure, collision processes, or
transport phenomena should find here
several articles applicable to his work.
The authors particularly stress practi-
cal results, methods of computation,
and applications of quantum theory.
Thus their writings complement con-
ventional texts on atomic physics,
which concentrate more on formalism.
The exposition of theory includes care-
ful definitions and numerous foot-
notes, so that students with a working
knowledge of intermediate quantum
mechanics should have little difficulty
following the discussion.

The lead article, by A. Dalgarno
and W. D. Davison, “The Calculation
of Van der Waals Interactions,” points
out the surge of interest over the past
five years in the calculation and mea-
surement of interatomic and inter-
molecular forces. Despite considera-
ble effort by theoreticians, particularly
Dalgarno and his colleagues, predicted
forces are not entirely in accord with
observations, and these authors
suggest several possibilities for future
work to resolve the discrepancy.

The fourth article, “The Measure-
ment of the Photoionization Cross Sec-
tions of the Atomic Gases,” is particu-
larly timely. The author, J. A. R.
Samson, has collected a wealth of il-
lustrations and tabulations of pub-
lished data. The resulting survey, ba-
sically empirical, should stimulate fur-
ther experimental as well as interpre-
tive effort.

W. R. §. Garton, covers “Spectros-
copy in the Vacuum Ultraviolet” with
thoroughness that belies the author’s
brevity. He proceeds beyond a re-
view of contemporary laboratory
equipment and illustrative spectra to a
discussion of atomic structure as re-
vealed by ultraviolet spectra. It is ap-
parent that opportunities abound for
investigations in the ultraviolet.

“The Theory of Electron-Atom Col-
lisions” by R. Peterkop and V. Veldre
is an excellent survey of collision theo-
ry, outlining the various practical
methods that can be used to compute
cross sections. This article is particu-
larly useful for the numerous refer-
ences to Russian work. A comple-
mentary article by F. J. de Heer re-
views “Experimental Studies of Exci-
tation in Collisions Between Atomic

and Ionic Systems.” These two sur-
veys can serve well as the basic refer-
ence for a graduate course in atomic
collisions.

In the remaining two articles S. N.
Foner discusses “Mass Spectrometry
of Free Radicals” and E. A. Mason, R.
J. Munn, and F. ]. Smith discuss
“Thermal Diffusion in Gases.”

I commend the authors and editors
of this collection for providing seven
examples of what a review article
should be: an authoritative yet un-
derstandable introduction to a topic of
current interest; a summary of past
and contemporary work; balanced dis-
cussion of theory and observation; in-
dications of problems requiring further
work; and (rarest of all) a detailed
index of subjects and authors. The
book should be on the shelves of all
physies libraries.

* % ¥

The reviewer is a research fellow at the
Harvard College Observatory and teaches
graduate courses on atomic physics and
spectroscopy in the Harvard astronomy
department.
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