feld. These authors have included
several valuable tables collating the
various systems that have been stud-
ied with the experimenta) methods.

Only in recent years with the ad-
vent of ultrahigh-vacuum techniques
has it been possible to carry out sur-
face studies on clean single-crystal
surfaces. Gabor Somorjai reviews the
experiments on surface structure, sur-
face dynamics and gas-surface inter-
actions in his article on “Surface
Chemistry.” Lewis Friedman’s review
on “Ion-Molecule Reactions” empha-
sizes the new experimental techniques
with tandem mass spectrometers
(measurements of the product-ion en-
ergies and angular distributions have
recently been made for several reac-
tions), ion cyclotron resonance for
studies of reaction mechanisms and
photoionization as a means of produc-
ing reactant ions in known internal-
energy states.

The review “Mass Spectrometry” by
Kenneth Rinehart Jr and Thomas
Kinstle attempts to cover too large a
topic for a short review article. The
emphasis is on high-resolution mass
spectrometry and structure of organic
positive ions. Alan Haught writes a
very instructive review on “Lasers and
their Applications to Physical Chem-

Machine calculations

COMPUTING METHODS FOR SCIEN-
TISTS AND ENGINEERS. By L. Fox
and D. F. Mayers. 255 pp. Oxford
Univ. Press, New York, 1968. $6.25

by NORMAN A. BAILY

The authors, members of the Oxford
University Computing Laboratory,
state that the primary purpose of this
book is to enable its users to improve
their use of the computer and to ob-
tain more accurate and meaningful so-
lutions. If one restricts its application
to that of a handbook, it should have
no difficulty in achieving the authors’
aims. However, the mathematics are
complex enough that even physical sci-
entists who are primarily experimen-
talists would have to spend consider-
able time studying the suggested meth-
ods to determine the proper one for a
particular problem.

The field of automatic computation
is of prime importance in all branches
nf science, and the book emphasizes

| the proper selection of methods for
" the numerical solution of many differ-

| ent mathematical forms.

The book,

istry.” This is followed by reviews on
“Gas Reactions Yielding Electronically
Excited Species” by B. A. Thrush,
“Statistical Mechanics—A Review of
Selected Rigorous Results” by Joel
Lebowits, “Vibrational Spectroscopy”
by Herbert Strauss and “Nuclear
Magnetic Resonance” by J. Jonas and
H. S. Gutowski.

D. W. Urry's review “Optical Ro-
tation” is centered on applications to
peptides and polypeptides. This is
followed by an article on “Quantita-
tive Conformational Analysis; Calcula-
tion Methods™ by James Williams, Pe-
ter Stang and Paul Schleyer and one
on “He®*-He* Solutions” by Norman
Phillips.

The editors are to be congratulated
on their selection of authors for this
volume, for each is an acknowledged
expert in his field. These authors have
treated their subjects not only in a
comprehensive but also a critical fash-
ion. In the current era of a burgeon-
ing literature, good reviews such as
these are filling a role that is becom-
ing more and more essential.

* * *

E. E. Muschlitz Jr is a chemistry pro-
fessor and head of physical chemistry at
the University of Florida.

therefore, makes a very valuable con-
tribution because a vast majority of
computer users have not ordinarily
delved deeply into the problems dis-
cussed. Sections of the book are quite
sophisticated and possibly would be
difficult for the occasional machine
user to apply properly. It is specifi-
cally designed for persons thoroughly
familiar with computing but who per-
haps do not have either the training
or experience to obtain the best results.
In general, the book is an excellent re-
view of the methods for handling com-
mon difficulties.

Some of the more important topics
covered are: error analysis, floating-
point arithmetic, recurrence relations,
finite differences and the usual com-
mon operations such as polynomials,
matrices and numerical integration.
The authors have stressed the impor-
tant difference between inherent and
induced stability and have treated fun-
damental theory where they felt that
it was not well known by most com-
puter users. The book does not em-
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Elements of Advanced
Quantum Theory
J. M. ZIMAN

In this newly published work, Pro-
fessor Ziman uses the same kind of
approach he employed successfully
in his Principles of the Theory of
Solids.

He gives a connected mathemat-
ical derivation of the important
results, concentrating on the central
ideas without elaborate detail or
unnecessary rigor. He explains in
the simplest possible terms the sym-
bols and concepts which frequently
confront the active research worker
in solid state, nuclear, and high-
energy physics, and in theoretical
chemistry: field operators, propaga-
tors, graphs, Green functions, spin-
ors, the S-matrix, irreducible repre-
sentations, continuous groups, etc.

$9.50

The Physics of Metals
Part 1: Electrons
Edited by J. M. ZIMAN

Part 1 of this two-volume work treats
the electronic properties of metals
and contains articles on the calcu-
lation of band structures (V. Heine),
observation of the Fermi surface (D.
Shoenberg), effects of a magnetic
field (A. B. Pippard), surface and size
effects (R. G. Chambers), conduc-
tion of heat and electricity (J. M.
Ziman), liquid metals (T. E. Faber),
alloys (P. J. Brown and W. H. Taylor),
and special properties of transition
metals (J. Friedel).

Part 2, in preparation, is subtitled
Defects and is being edited by P. B.
Hirsch.

Part 1: Electrons $14.50
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smic Radio Source

The Lincoln Laboratory of the Massachusetts Institute of Technology
conducts research in selected areas of advanced electronics with
emphasis on applications to national defense and space exploration.
Radio Physics is a field of major interest.  The program includes
radio propagation studies leading to systems for satellite and deep-
space communications, as well as investigations of the sun and

the planets, utilizing new techniques of radar astronomy.  All
qualified applicants will receive consideration for employment without
regard to race, creed, color or national origin.  Lincoln Laboratory,

Massachusetts Institute of Technology. Box 15, Lexington, Mass. 02173.

Solid State Physics
Information Processing

Radio Physics and Astronomy
Radar

Computer Applications
Space Surveillance Techniques
Re-entry Physics

Space Communications

A description of the Laboratory's
work will be sent upon request




.ize derivations but rather provides
iled procedures for testing and ar-
g at a specified computational er-
for that might be caused by rounding
ors and degree of approximation.

though its treatment is limited,
book provides a much needed
ompendium of computational meth-
ds applicable for the solution of many
ommon problems,

* % »

reviewer is with the University of
lifornia, San Diego, and is a machine
both for the numerical evaluation of
ical expressions and for the practi-
applications of radiation dosimetry.

NEW BOOKS

- ELEMENTARY PARTICLES

Phenomenological Theories of High En-
Scattering: An Experimental Eval-
ion. By Vernon D. Barger and David
Cline. 201 pp. W. A. Benjamin, New
1969. Cloth $15.00, paper $6.95
ieory and Phenomenology in Particle
sics, Part A and B. A. Zichichi, ed.
pp. Academic, New York, 1969.
.00

nger Tracts in Modern Physics, Vol
Electron Scattering, Photoexcitation
Nuclear Models; Baryon Current
ing SU(3), Charge-Current Algebra.
G. Hohler, ed. 146 pp. Springer-Verlag,
ew York, 1969. $11.00

NUCLE!

ringer Tracts in Modern Physics, Vol.
: Electron Scattering, Photoexcitation
d Nuclear Models: Baryon Current
ving SU(3), Charge-Current Algebra.
Hohler, ed. 146 pp. Springer-Ver-
: New York, 1969, $11.00

Introduction to Nuclear Physics and
Chemistry. (2nd edition). By Bernard
C. Harvey. 463 pp. Prentice-Hall, En-
glewood, N. J., 1969. $14.95

vances in Nuclear Physics, Vol 3.
chel Baranger and Erich Vogt, eds.
Plenum, New York, 1969.

bier. 424 pp. Wiley (Interscience),
New York, 1969. $21.00

ELECTRICITY AND MAGNETISM

Francis Bitter, Selected Papers and Com-
mentaries. T. Erber and C. M. Fowler,
eds. 551 pp. MIT Press, Cambridge,
ss., 1969, $20.00

Fundamentals of Electrodynamics. By
ris Polosky and Kaiser S. Kunz. 492
P Marcel Dekker, New York, 1969.
$14.50

FLUIDS, PLASMAS
‘Magnétodynamique des Fluides. (2nd

edition). By Henri Cabannes. 289 pp.
Centre de Documentation Universitaire,
Paris, 1969.

Nonlinear Plasma Theory. By R. Z. Sag-
deev and A. A. Galeev. 122 pp. W. A.
Benjamin, New York, 1969, Cloth
$12.50, paper $4.95

Flow Equations for Composite Gases.
J. M. Burgers ed. 332 pp. Academic
Press, New York, 1969. $18.50

SOLIDS

Semiconducting II-VI, IV-VI, and V-VI
Compounds. By N. Kh. Abrikosov, V. F.
Bankina, L. V. Poretskaya, L. E. Sheli-
mova, and E. V. Skudnova. (Trans. from
Russian) 252 pp. Plenum Press, New
York, 1969. $19.50

Tunneling In Solids: Solid State Physics
Supplement 10. C. B. Duke, ed. 353
pp. Academic Press, New York, 1969.
$16.00

Applied Solid State Science, Vol. 1: Ad-
vances In Applied Solid State Physics.
Raymond Wolfe, ed. 404 pp. Academic
Press, New York, 1969. $15.00

ASTRONOMY, SPACE, GEOPHYSICS

Geophysics and Space Data Bulletin, Vol.
6. Anne L. Carrigan, ed. 359 pp. US
Air Force, L. G. Hanscom Field, Mass.
Annual Review of Astronomy and Astro-
physics, Vol. 7. Leo Goldberg, ed. 717
pp. Annual Reviews, Palo Alto, Calif.,
1969. $8.50

Eclipse Phenomena in Astronomy. By F.
Link. 271 pp. Springer-Verlag, New
York, 1969. $19.50

BIOPHYSICS

Biology and the Physical Sciences. Sam-
uel Devons, ed. 379 pp. Columbia Univ.
Press, New York, 1969. $12.50

THEORY AND MATHEMATICAL PHYSICS

Springer Tracts in Modern Physics, Vol.
50: Current Algebra and Phenomenologi-
cal Lagrange Functions. (Papers from
1st International Summer School for The-
oretical Physics, Univ. of Karlsruhe, 22
July-Aug., 1968). G. Hohler, ed. 156
pp. Springer-Verlag, New York, 1969.
$11.00

Stochastic Theory and Cascade Processes.
By S. Kidambi Srinivasan. 216 pp.
American Elsevier, New York, 1969.
$12.50

Men of Physics:
Thermodynamics, Plasma Physics and
Quantum Mechanics. By D. Ter Haar.
198 pp. Pergamon, New York, 1969.
Cloth $5.50, paper $3.25

Fruhgeschichte der  Quantentheorie,
1899-1913. By A. Hermann. 181 pp.
Physik Verlag, Mosbach in Baden, 1969.
Quantum Chemistry: Elementary Prin-
ciples and Methods. By N. V. Riggs.
243 pp. Macmillan, Toronto, Canada.
1969. $9.95

Elements of Advanced Quantum Theory.
By J. M. Ziman. 269 pp. Cambridge
Univ. Press, New York, 1969. $9.50

Elements of Quantum Theory. By Frank

L. D. Landau, Vol. 2:

The Collected Papers
of G. H. Hardy

INCLUDING JOINT PAPERS
WITH J. E. LITTLEW00OD AND
OTHERS; VOLUMES III AND IV

Edited by a committec appointed by the London
Mathematical Society. The primary object of
these publications is to render more accessible
the papers of this great mathematician, which
in their original form appeared in many jour-
nals over a period of almost sixty years. The
editors have provided introductions to groups
of papers, and commentary where appro-
priate. To be completed in seven volumes.

Volumes III & IV, $14.75, cach

An gular Momentum
SECOND EDITION

By DAVID MAURICE BRINK, Balliol College,
Oxford; and GEORGE RAYMOND SATCH-
LER, Oak Ridge National Laboratory. For the
second edition of this concise account of the
quantum theory of angular momentum, and
its basis in the symmetry properties of physical
laws, the authors have added a chapter on
graphical methods. (Oxford Library of Physical
Sctences.) Paper, $3.50

High Voltage Technology

By L. L. ALSTON, Director of Electrical Re-
search, British Railways Board. Intended as an
introduction for graduate engineers and other
scientists, this book is based upon a high-volt-
age course held at the Post-Graduate Educa-
tion Centre, Atomic Energy Research Estab-
lishmene, Harwell, in 1965 and 1966. It is
written by men engaged in high-voltage work
in universities, industry, and research estab-
lishments. Clorh, $14.40. Paper, $7.20

Thermal Neutron
Diffractions

Edired by B. T. M. WILLIS, University College,
Cardiff. In this book, based on papers pre-
sented at the international summer school
held at Harwell in July 1968 on Accuracy in
Neutron Diffractions, recent research on the
magnetic and nuclear elastic scattering of
thermal neutrons is reviewed by leading
workers in the field. This rescarch has led ro
new information on the electronic and nuclear
charge distributions in solids, and the book
should be of interest to crystallographers,
solid-state physicists, and chemists. 130 fext
figures. $9.60
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