
pretation in a new area the importance
of which this volume has convincingly
demonstrated.

HAMILTON CRAVENS
Iowa State University

Ames, Iowa

Quantum Mechanics

Donald Rapp
638 pp. Holt. Rinehart and Winston, New
York, 1972

Donald Rapp, of the University of
Texas at Dallas, has considerable expe-
rience in the study of atomic and mo-
lecular collisions, and these interests
are clearly reflected in his book on
quantum mechanics. The book may
be most valuable to chemistry students
since it provides an introduction to the
theory of collisions as well as dis-
cussing the properties of stationary
states in simple atoms and molecules.
Research into collision processes is
being pursued vigorously in many
chemistry departments, but most text-
books on theoretical chemistry give lit-
tle attention to this topic. Physics
students who are particularly inter-
ested in atomic physics may also find
the book useful.

A major theme throughout the book
is the comparison between time-depen-
dent and time-independent quantum
mechanics. The first four chapters are
devoted to a mathematical treatment
of wave packets that may severely test
the perseverance of students who find
mathematics difficult or tedious. In
later chapters the time-dependent
theory is developed into the semi-clas-
sical theory of heavy particle collisions,
and this development provides one of
the most valuable portions of the book.

The influence of Rapp's chemical
background is evident in the chapters
on exact solutions to one-dimensional
problems. The traditional treatments
of bound states in the square well and
harmonic oscillator potential are sup-
plemented with a solution for the
Morse potential, and transmission
probabilities are calculated for the Ec-
khart barrier as well as the more famil-
iar rectangular barrier. These calcula-
tions are followed by a comprehensive
presentation of the JWKB approxima-
tion, and an interesting comparison be-
tween exact and approximate methods
is possible. In this section the concept
of resonant scattering is introduced,
but this topic is not developed in the
later chapters on electronic and atomic
collisions. By failing to follow up this
concept, the author misses an opportu-
nity to link some of the basic formal
theory with an active research area.

Following a discussion of the exact
solution of the three-dimensional

Schrbdinger equation, through the sep-
aration of variables, Rapp discusses
two further approximation techniques,
namely perturbation theory and the
variational method. The Rayleigh-
Ritz variational method for bound
states is described, followed by several
applications to small atoms and dia-
tomic molecules. The systems chosen
for these examples have at most three
electrons, and the special techniques,
such as the Hartree-Fock and Thomas-
Fermi methods, that have been devel-
oped for larger systems are not dis-
cussed.

Much of the concluding • ection of

the book is devoted to scattering theo-
ry. The description is in terms of
phase shifts and scattering amplitudes.
Many formal equations receive little or
no attention—I could find no reference,
for example, to any of the scattering
matrices, or to unitarity or detailed
balance. There is a brief discussion of
the behavior of the phase shifts for
elastic scattering at very low energy,
but the conditions under which this
analysis is applicable are incorrectly
stated. The major aim of the author
appears to be to demonstrate how a
few important methods are actually
applied. The excitation and ionization
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The pyroelectric shown is actual size.

It constitutes the biggest advance in radiometer
design in the last decade.

It is the heart of the most sensitive, most rugged,
fastest wide-range radiometer commercially avail-
able the MODEL PR-100

PYROELECTRIC
RADIOMETER

The PR-100 has other "firsts" too, including
internal optical modulation which all but eliminates
drift and an internal calibration standard so you
can always believe what you see.

One thing you probably won't believe though is
the price - $1285.00*.

For information on the PR-100 or on the rest of
our complete state-of-the-art pyroelectric product
line, give us a call or write:
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Announcing...
Physics Manpower, 1972
Education and Employment
Studies

Physics Manpower, 1972, discusses the
changes within the physics profession, their
causes and effects; it supplies detailed
statistical data concerning physics
enrollments, the institutions where physics
is taught, the faculty in physics departments
and the nonacademic employment of physicists.

Some of the noteworthy topics covered in
Physics Manpower, 1972 are:

Employment
Education
Minority groups among physicists
Flow diagrams showing where prospective

physicists start their education and how
they utilize their physics training

Allotment of public and private funds
Trend tables and graphs comparing the

current production of physics degree
recipients with that of earlier years

Comparisons between physics and other
disciplines

If you are interested in keeping abreast of
the changing physics manpower situation,
then Physics Manpower, 1972 is a
book you will want to read.

approx. 125 pages. 1973. $10.00

Send orders to:
American Institute of Physics
Marketing Services
335 East 45th Street
New York, N.Y. 10017
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of the hydrogen atom by electron im-
pact is described at great length in
terms of the Born approximation.
There is very little discussion of the
effects of exchange, or of distortion of
the target atom, upon electron scatter-
ing. The application of quantal and
semi-classical methods to the study of
charge transfer in ion-atom collisions
is also discussed at length, and there is
a brief introduction to the theory of
atom-molecule reactions.

Many aspects of quantum mechanics
are not included in this text, and sev-
eral of the missing topics are relevant

to atomic physics. There is little or no
reference to relativistic effects or spin-
orbit forces, and the effects of electro-
magnetic fields on atoms and mole-
cules are not discussed, except in re-
gard to the calculation of radiative
transition probabilities.

Although the author has tried to
demonstrate the application of quan-
tum mechanics to specific problems,
and the specialization to atomic prob-
lems is helpful in this respect, more
comparisons between theoretical re-
sults and experimental observations
would have been valuable. For exam-
ple, the vibrational modes of CO2 mol-
ecules are discussed, but the relative
magnitudes of the normal modes are
not indicated. The figures showing
theoretical scattering cross sections do
not show experimental values, even
where these are available.

Although there are problems at the
end of some chapters, the total number
is small. One additional problem that
could be posed to students is to discov-
er the error in the table of physical
constants. The values contained in
this table are inconsistent, and the ex-
planation of this error involves a fea-
ture of the hydrogen atom that is often
overlooked.

J. N. BARDSLEY
University of Pittsburgh

new books

Elementary particles and fields
The Physics of Elementary Particles. L.
J. Tassie. 255 pp. Halsted, New York,
1973. $10.50

Nuclei, nuclear physics
Atomic and Nuclear Data Reprints, Vol-
ume 1, Internal Conversion Coefficients.
K. Way. 380 pp. Academic Press, New
York, 1973. $12.50

Prompt Fission Neutron Spectra (Conf.
Proc. of an IAEA Consultants' Meeting,
Vienna, 25-27 August 1971). 176 pp. UNI-
PUB, Vienna, 1972. $6.00

Atoms and molecules
Atomic and Nuclear Physics. K. G.
Krishnan. 564 pp. Macmillan, Madras,
India, 1973. Rs. 35

Chemical physics
Advanced Molecular Quantum Mechan-
ics. R. E. Moss. 300 pp. Halsted, New
York, 1973. $18.50

Materials science
Gallium Arsenide and Related Com-
pounds. (Conf. Proc. Fourth International
Symposium on Gallium Arsenide, Boulder,
Colo. 25-27 September 1972). C. Hilsum,
ed. 302 pp. Inst. of Physics, London, 1973.

The Principles of Engineering Materials.
C. R. Barrett, W. D. Nix, A. S. Tetelman.
554 pp. Prentice-Hall, New Jersey, 1973.

Rare Earth Permanent Magnets. E. A.
Nesbitt, J. H. Wernick. 199 pp. Academic
New York, 1973. $12.50

Fluids and plasmas
An Introduction to Food Rheology. H. G.
Muller. 148 pp. Crane, Russak, New York,
1973. $9.25

Physical Fluid Dynamics. P. D. McCor-
mack, L. Crane. 487 pp. Academic, New
York, 1973. $17.50

Geophysics
Cosmical Geophysics. A. Egeland, O. Hol-
ter, A. Omholt, eds. 360 pp. Universitets-
forlaget, Oslo, 1973. $20.00

The Environment and Its Resources. R.
A. DeJu, R. B. Bhappu, G. C. Evans, A. P.
Baez. 328 pp. Gordon & Breach, New
York, 1973. $19.50

Frozen Future. R. S. Lewis, P. M. Smith.
455 pp. Quadrangle Books, New York,
1973. $12.50

Biophysics
Health Physics Operational Monitoring,
Volumes 2 & 3. C. A. Willis, J. S. Han-

New Books
from North-Holland
Catalysis
In Two Volumes

Edited by J. W. Hightower, Rice Uni-
versity, Houston, Texas

The two-volume set contains the complete
transactions (text and discussion) of 107
submitted papers and six invited lectures
presented at the Fifth International Con-
gress on Catalysis, Palm Beach, Florida,
August 20-26,1972. Attended by delegates
from 31 countries, this was the most exciting
and stimulating of the quadrennial "sum-
mit" meetings on catalysis which began in
1956.

INVITED LECTURES: Hydrogenation and related
reactions over metal oxides (R. j. Kokes). Coordina-
tion and chemisorption: a new kind of photochemi-
cal excitation? (R. Ugo). Refined deuterium tracer
methods in the mechanistic studies of heterogeneous
catalysis (K. Hirota). The use of heat-flow micro-
calorimetry in heterogeneous catalysis research (p.
C. Cravelle). Surface reactions and field induced
surface reactions investigated by field ion mass
spectrometry (j. Block). Kinetics of heterogeneous
catalysis (M. I. Temkin). 1973, approx. 1,700 pp. in 2
volumes, $79.00

Crystallographic Groups

By T. Janssen, University of Nijme-
gen, The Netherlands

This work discusses the structure of groups
occurring in the solid state, the applications
to specific problems and, in particular, the
general principles on which these applica-
tions are founded. The book is intended
for research workers and graduate students
in solid-state physics. Prerequisite knowl-
edge includes a familiarity with basic
mathematical language as well as the
fundamentals of quantum mechanics and
solid-state theory, but no prior knowledge of
group theory is assumed and the relevant
linear algebra is reintroduced.

CONTENTS: Mathematical introductions. Group
theory and quantum mechanics. Crystallographic
point groups. Space groups. Spine and time re-
versal. Applications in solid state physics. 1973,
approx. 300 pp., $21.00

Distributed in the United States
and Canada by.

American Elsevier
Publishing Company, Inc.
52 Vanderbilt Avenue
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