
magnetic field. Chapter 7 is a detailed
account of the properties of the co-
herent states. Among the topics dis-
cussed are the completeness (appar-
ently first noted by John von Neu-
mann) and over completeness of these
states, their relationship to Segal-Barg-
mann Hilbert spaces of entire functions
and the differential-operator represen-
tation of the creation and annihilation
operators.

Especially noteworthy is the dis-
cussion in chapter 8 of a particular co-
herent-state representation of the den-
sity operator that specifies the statis-
tical state of the radiation field and is
known in the literature as the diagonal
or F representation. As Glauber has
remarked, the question of the gener-
ality of this representation "lies in
mathematically rather deep waters,"
and has provoked a fair amount of con-
troversy and confusion in the past.
The authors' rigorous formulation of
the optical-equivalence theorem, and
their discussion, particularly on page
192, of its physical implications should

A review of reviews

ANNUAL REVIEW OF PHYSICAL
CHEMISTRY, VOL. 19, 1968. H.
Eyring, C. J. Christensen, H. S.
Johnston, eds. 645 pp. Annual
Reviews, Palo Alto, California, 1968.
$6.50

by E. E. MUSCHLITZ, JR

Volume 19 of Annual Review of Phys-
ical Chemistry is the 1968 edition of
a long and successful series. The
current volume contains 20 articles
and presents the reviewer with a dif-
ficult task in doing justice to the ef-
forts of all the authors involved.
Physical chemistry includes a wide
variety of topics, and the breadth of
the subject is amply demonstrated by
individual review titles in the volume.
The reviews are well written and doc-
umented, most having 100 or more
references and many having over 200.

Periodic short reviews of progress in
active areas of research are of value
not only to the experienced investiga-
tor but also to the graduate student.
Especially for the latter, a good re-
view article should be instructive as
well as informative. Most of the re-
views in this volume have achieved
this objective.

A. N. Frumkin and N. M. Emanuel
of the USSR Academy of Sciences are
the authors of an interesting survey,

prove valuable in illuminating the re-
lationship between the quantum and
semiclassical theories of optical coher-
ence.

The last two chapters deal with spe-
cial states of the radiation field and in-
tensity interferometry in quantum op-
tics. There is a discussion of various
laser models and J. P. Gordon's inter-
esting approach to the model devel-
oped by M. Lax is considered in some
detail.

The level is suitable for advanced
students and research workers in quan-
tum optics. It is written in a clear
style with a careful attention to math-
ematical and physical subtleties not
often considered in the literature, and
it is highly recommended to those who
wish an authoritative account of re-
cent work in this area.

The reviewer is assistant professor of elec-
trical engineering at Purdue University
specializing in quantum optics and elec-
tronics.

"Fifty Years of Soviet Physical Chem-
istry," which heads the list of articles.
This is followed by reviews on "Elec-
tric Paramagnetic Resonance" by Alan
Carrington and Geoffry Luckhurst;
"Fused Salts" by S. J. Yosin and H.
Reiss; "Electrochemistry" by Fred An-
son (perhaps too broad a field for a
short review article) and "Experi-
mental Inorganic Thermochemistry"
by W. N. Hubbard, P. A. G. O'Hare
and H. M. Feder. Recent develop-
ments, particularly new experimental
techniques, in studies of "Fast Reac-
tions in Solution" are described by
Edward Eyring and Bruce Bennion.

R. Henry and Michael Kasha have
written a penetrating review on "Ra-
diationless Molecular Electronic Tran-
sitions" in which they give a critical
historical summary of the theory of
these processes and develop the sta-
tionary-state approach to excited-state
interactions of Rhodes, Henry and
Kasha and of Jortner that eliminates
radiationless transitions. "Ligand
Substitution Dynamics" by Cooper
Langford and Thomas Stengle is the
next review, and it is followed by a
thorough analysis of recent theory and
experiment on "Vibrational and Rota-
tional Relaxation" by Roy Gordon,
William Klemperer and Jeffrey Stein-

PHOTON
SPECTROMETER

SYSTEMS

NEC/ has acquired the entire stock
of TMC Si(Li) Nondispersive X-ray
Spectrometer Systems (Photon Spec-
trometers) - over 40 in all. Resolu-
tions on several of these are as low as
325 eV. The entire stock is being
offered at sale prices.

Sample Prices
350 eV $2950
550 eV 1450

Also on Sale:

Preamplifiers
Detector Bias & Preamp

Power Supplies
Ion Pump Power Supplies

Write or phone for details or visit us
for an inspection of inventory.

NUCLEAR EQUIPMENT CORPORATION

931 Terminal Way,
San Carlos, Calif. 94070. 415-591 8203
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II LIN U t i l O u l t N I I M U . . . apparatus for physics teaching and

demonstration, industrial optics, crystal structures and orbital models.

i:

PHYSICS CATALOG
Mechanics
Heat
Optics
Electricity
Atomic and Nuclear Physics

i:

i:

OPTICAL CATALOG
Constructional Parts for Optical Benches
Micro-Optical-Bench
Optical Accessories Cathetometers
Viewing Telescopes Electrometers
Microwave Teaching Equipment

ORBITAL CATALOG
Orbital Models
Permanent Crystal Models
Basic Series of Crystallographic

Structures
Components for Building Models

K L I N G E R S C I E N T I F I C A P P A R A T U S C O R P O R A T I O
83-45 Parsons Blvd.. Jamaica. N. Y. 11432

Now, in one complete package, you can perform functions re-
quiring concentrated intense heat or l ight . . . aging and thermal
stress testing . . . soldering and unsoldering . . . heat shrinkage
and curing . . . evaporation and outgassing in air or vacuum .. .
material softening and melting . . . many, many more.

The CINTRA Model 506 Thermal/Light Source is rich in infra-
red, visible and ultraviolet radiation. The controlable radiant
power from a Tungsten Halogen Lamp is focused to a con-
venient work area outside the quartz exit window. Constant
power outputs to 150 watts per cm2 at effective temperatures
to 3400°K are obtainable.

Let me know if the CINTRA Model 506 Thermal/Light Source
will work in my application:

NAME

COMPANY.

ADDRESS.

CITY & STATE. ZIP.

440 Logue Avenue
Mountain View, California 94040
(415)969-9230

Cintra
L. Physics International Company I
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feld. These authors have included
several valuable tables collating the
various systems that have been stud-
ied with the experimental 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
of 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 "He3—He4 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-

CAMBRIDGE

UNIVERSITY PRESS

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 i : Electrons $14.50

CAMBRIDGE UNIVERSITY
PRESS

32 East 57th Street
New York, N.Y. 10022
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