
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
New York, N.Y. 10017
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Firmware Can Double
Your Multichannel Analyzer Capabilities

Firmware means hardware implementation
of software functions. It is firmware
which gives the Canberra Model 8100
the highest performance/price ratio in
a stand-alone multichannel analyzer.

The integral CRT displays, expands,
and calibrates pertinent spectral
data at the touch of a button.
Summary information is displayed
directly on the CRT - where you use
it. In the past, this performance could
only be obtained in computer-based
software controlled systems.

The Model 8100 simplifies analysis by making
often-used mathematical functions available as
preprogrammed options. And it is firmware
functions such as these which provide the
quantum jump in performance over previous
hardwired analyzers.

A push of a button provides a
quantitative ratio of one energy
peak to another.

A push of a button calculates total
counts from specific regions of
interest in three different ways.

A push of two buttons calibrates the
system using any two known peaks and
any energy range.

And if you need more capability, we can interface the 8100 to any computer at any time.

CANBERRA INDUSTRIES, INC.
45 Gracey Avenue / Meriden, Connecticut 064S0 / Tel: 203-238-2351 / TWX: 710-461-0192
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CRYOGENIC
Temperature Controller

Model 5301
Accurate temperature control in Research
Dewars, Cryogenic Freezers, Tensile Cryo-
stats for physics, chemistry, metallurgy and
other scientific fields where the process,
temperature and/or control requirements
change frequently. System features control
stability better than 01 K from below
0.3° to 320° K with less than one micro-
watt power dissipation in the sensor. Three
mode control: Proportional, rate and reset
with internal parameter controls, allowing
to tune the controller to thermal charac-
teristics of the system. 100 watts output,
short circuit proof, DC for minimum inter-
ference to other low level instrumentation.

artronix
INSTRUMENTATION

716 Hanley Industrial Court, St. Louis. Mo. 63144

Area Code 314 Phone 644-2456

PROGRAMMER

Model 5350
The Model 5350 Programmer is an electro-
mechanical function generator, consisting
of a digitally controlled servo-system driv-
ing a 10 turn potentiometer at a wide range
of sweep rates. The Programmer finds
application in the process control field with
other instrumentation, whose output is
controlled by a resistance or resistance
ratio, such as powersupplies, magnetic gen-
erators, audio or RF oscillators as well as
temperature, deposition-rate, vacuum and
similar controllers.

artronix
INSTRUMENTATION

716 Hanley Industrial Court, St. Louis, Mo. 63144
Area Code Phone 644-2456

dloser. 491 pp., 546 pp. Gordon & Breach,
New York, 1973. $24.50, $22.50

Theory and mathematical
physics

Cargese Lectures in Physics, Volume 5.
D. Bessis, ed. 549 pp. Gordon & Breach,
New York, 1973. $32.50

Chiral Dynamics. B. Lee. 177 pp. Gor-
don & Breach, New York, 1973. $9.95

Nonrelativistic Mechanics. R. J. Finkel-
stein. 394 pp. Addison-Wesley, Reading,
Mass., 1973. $9.50 paper, $17.50 cloth

Instrumentation and techniques

Electric Circuits and Modern Electronics.
L. W. Anderson, W. W. Beeman. 538 pp.
Holt, Rinehart, Winston, New York, 1973.
$13.00

The Elements of Nuclear Power. D. J.
Bennett. 201 pp. Halsted, New York,
1973. $15.00

Image Processing and Computer-Aided
Design (Conf. Proc. 1972 Conf. on Electron
Microscopy, Manchester, U. K. September
1972). P. W. Hawkes, ed. 441 pp. Aca-
demic, New York, 1973. L6.50

Measurements of Absorbed Dose in a
Phantom Irradiated by a Single Beam of
X or Gamma Rays. 30 pp. Int. Comm. on
Radiation Units & Measurement, Washing-
ton, DC, 1973. $3.00

Pattern Recognition Techniques. J. R.
Ullmann. 412 pp. Crane, Russak, New
York, 1973. $23.50

SI Units, A Source Book. G. S. Ramas-
wamy, V. V. L. Rao. 109 pp. Tata
McGraw-Hill, Bombay. $8.95

Student texts

Exploring the Physical Sciences, 2nd ed.
W. J. Poppy, L. L. Wilson. 448 pp. Pren-
tice-Hall, Englewood Cliffs, N.J., 1973.
$10.95.

An Introduction to Mechanics. D.
Kleppner. R. J. Kolenkow. 546 pp.
McGraw-Hill, New York. 1973. $11.95

Mathematical Preparation for General
Physics with Calculus. R. C. Davidson, J.
B. Marion. 263 pp. W. B. Saunders. Phil-
adelphia, 1973. $4.95

History and Philosophy

The Conceptual Development of Quantum
Mechanics. M. Jammer. 399 pp.
McGraw-Hill, New York, 1973. $6.95 (Pa-
perback reprint of 1966 edition.)

On the Explanation of Matter Wave In-
terference. C. W. Rietdijk. 98 pp. Royal
Vangorcum Ltd., The Netherlands, 1973

Popularizations

Friction: An Introduction to Tribology.
D. Tabor, F. P. Bowden. 168 pp. Double-
day, New York, 1973. $5.95 hardcover,
$2.50 paperback

Miscellaneous
Basic Engineering and Mathematical Ta
bles. L. S. Srinath, K. R. Sarma, S. V. Pa-
tankar. 136 pp. McGraw-Hill, New York,
1973. $9.95 D

FREE GUIDE
to

Preamp Selection

When you have a low level signal
to amplify, you don't want to add
a lot of noise to foul up your
measurement. That's why its im-
portant to select a preamp with
operating parameters that exactly
match your experiment's require-
ments.

To simplify this time consuming
task, we've prepared a handy
wall chart that's yours for the
asking. It's full of useful info and
it'll save you time and trouble.
For your copy, write or call
Princeton Applied Research Corp-
oration, P.O. Box 2565, Princeton,
N.J. 08540. Telephone (609)
452-2111. European Headquar-
ters: Princeton Applied Research
GmbH, D8034Unterpfaffenhofen,
Waldstrasse 2, West Germany.

Model 113 Low-Noise Preamplifier

RINCETON

P P LI E D

ESEARCH
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