pected and in themselves revealing. The
present volume, which is part of a series
edited by A. M. Alfer, John L. Margrave,
and A. S. Nowick, provides an up-to-the-
year summary of some of the issues of con-
cern to those involved in the study of diffu-
sion. It has both the advantages and the
disadvantages of a multiauthored volume.
What one gains in breadth by having a
number of viewpoints represented is partly
offset by a lack of unity. In the present
case the advantages far outweigh the dis-
advantages, since the book is primarily in-
tended to give the reader a broad per-
spective of major issues of current in-
terest.

The first two chapters, by Wilbur M.
Franklin and Charles H. Bennett, respec-
tively, are devoted to theoretical analysis
of factors such as mass dependence and
quantum and anharmonicity effects that
enter into the detailed structure of the
equations that govern diffusion, and give
exact calculations for simplified models.
The remaining chapters focus on special
types of diffusion that currently are of ma-
jor interest. There is a chapter on isotope
effects in diffusion by N. L. Peterson, one
on fast diffusion in metals by W. K. War-
burton and D. Turnbull, one on the diffu-
sion of hydrogen in metals by J. V&lkl and
G. Alefeld, one on electromigration in
metals by H. B. Huntington, and a dis-
cussion of atomic currents generated by
vacancy winds by T. R. Anthony. The vol-
ume is by no means restricted to metals
but also contains an account of diffusion in
the alkali halides by W. J. Fredericks and a
discussion of very rapid ionic transport in
solids by Robert A. Huggins.

The book carries with it the atmosphere
of lively interest one encounters at moving
frontiers. It is an important addition to the
literature of solid state science.

FREDERICK SEITZ
Rockefeller University,
New York City

Ion-Molecule Interactions

Interaction between Ions and Molecules.
Proceedings of a NATO Advanced Study
Institute, Biarritz, France, June 1974
PIERRE AuUsL0OS, Ed. Plenum, New York,
1975. x, 690 pp., illus. $54. NATO Ad-
vanced Study Institutes Series B, Physics,
vol. 6.

This book is a report of recent progress
achieved in the many, specialized kinds of
research concerned with ion-molecule in-
teractions. Taken as a whole, it is a success
story par excellence. From scant begin-
nings only 20 years ago, when experiments
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on ion-molecule reactions were carried out
mainly in electron-impact ion sources of
conventional mass spectrometers, there
have been such great advances that this
collection of 28 papers and four panel dis-
cussions can barely scratch the surface.
Crossed-beam  and  beam-attenuation
methods for the experimental study of
elastic, inelastic, and reactive collision dy-
namics make up about one-sixth of the vol-
ume, yet are somewhat underrepresented,
although there are fine papers on elastic
scattering (Ding), direct ion-molecule reac-
tions (Mahan), and angular distribution
studies (Birkinshaw et al.). A mixed group
of theoretical papers covers questions of
potential energy surfaces, statistical phase-
space theory, classical trajectories, and
simple polarization and ion-dipole theories
but is somewhat less successful than the ex-
perimental papers in providing a clear
summary of present accomplishments and
future expectations.

The most substantive advances, at least
in terms of number of reaction systems, ex-
tension to negative ions, energy and tem-
perature ranges covered, and application
to complicated reactant species, have come
in the “bulk™ methods, those of the flow-
ing afterglow (Ferguson, Fehsenfeld,
Bohme), of ion cyclotron resonance (Beau-
champ), and of drift tubes and swarms
(Hasted). This progress has made possible
the strikingly successful application of
newly measured rate parameters to atmo-
spheric (Ferguson) and astrophysical (Dal-
garno) problems. Ten to 15 years ago, re-
search on ion-molecule interactions was a
frontier in chemical physics. That frontier
has now shifted to more esoteric matters,
such as the effects of internal excitation on
the reactant or the product channels of
these interactions. The photoionization
technique is shown to be particularly useful
in providing accurate information on the
effect of vibrational or electronic ex-
citation in the ionic reactant on the cross
section of reactive processes (Chupka), and
reactions of electronically excited positive
ions are studied by beam attenuation
methods (Koski). The examination of elec-
tronically excited reaction products in
beam or flowing afterglow experiments,
now still in its infancy, may be expected to
grow rapidly (Marx).

The book is understandably uneven in
style and coverage, but it is so full of inter-
esting and varied new work, presented with
authority and enthusiasm, that one gladly
forgives minor failings. The editor thought
the summer school a memorable one, and
its published record bears him out.

’ FREDERICK KAUFMAN
Department of Chemistry,
University of Pittsburgh,
Pittsburgh, Pennsylvania
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An Ecological Discussion of the Environmental
Impact of the Highway Construction Program
in the Amazon Basin. R. J. A. Goodland and H.
S. Irwin. Elsevier, New York, 1975. x, 156 pp.,
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