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All metal for UHV integrity and cleanliness; magnetic coupling
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CALL FOR PAPERS
The 1979 International Conference on Cybernetics and Society invites

contributed papers for a session on

PHYSICAL SYSTEMS SCIENCE
to be held at the Denver Hilton Hotel, Denver, Colorado, 8-10 October 1979.
Typical areas of interest include, but are not limited to:

Information and energy transport between systems.
Entropy and irreversible processes.
Theories of measurement and interactions between physical systems and
human observers.
Applications of physical systems in technology and medicine.
Models of physical systems and their interactions, kinematics, mechanics,
discrete versus continuous models, etc.

Proposed titles and short abstracts are due by March 15, 1979 and should
be forwarded to the Symposium Director:

Prof. Andrew P. Sage
Associate Dean

School of Engineering
University of Virginia

Charlottesville, VA 22901

Abstracts will be refereed under guidelines that encourage the acceptance
of original work and discourage pedantic refereeing. Final manuscripts will
be due by July 1, 1979.

Sponsored by the IEEE Systems, Man and Cybernetics Society. A. D. Allen,
Session Organizer.

proaches in nmr. This is particularly the
case with regard to the spin-temperature
hypothesis of Alfred Redfield, and the
double-resonance method. By the latter
method, Slichter, with Thomas Carver,
demonstrated the Overhauser effect for
the first time. The chapter on the spin-
flip narrowing method pioneered by John
Waugh and Peter Mansfield is charac-
teristically a clear exposition. It begins
with a discussion of simple artificial av-
eraging arguments. This discussion leads
into the rotational operator-Hamiltonian
averaging methods, and shows how un-
wanted dipolar broadening may be elim-
inated in solids to reveal hidden chemical
shift and exchange-coupling interactions
in solids.

Unfortunately, this edition contains too
many typographical errors. I find this
volume very useful as a primary and ref-
erence text in courses not only for nmr,
but also in introductory quantum optics,
which utilizes the same formal techniques
of quantum-mechanical analysis.

ERVIN L. HAHN
Department of Physics

University of California
Berkeley

Molecular Vibrations in
Crystals

J. C. Decius, R. M. Hexter
391 pp. McGraw-Hill, New York, 1977.
$29.50

The classic treatment of the normal-mode
analysis of isolated molecules is Molecular
Vibrations: Theory of Infrared and
Raman Vibrational Spectra by E. Bright
Wilson Jr, John C. Decius and Paul C.
Cross (McGraw-Hill, New York, 1955). A
corresponding analysis for molecular
crystals has been long overdue. Molec-
ular Vibrations In Crystals, by Decius
and Robert M. Hexter, is a welcome con-
tribution toward filling this void. It is a
self-contained exposition of the spectro-
scopic properties of molecular crystals in
the harmonic approximation. The au-
thors have spent several decades in this
field, and their thorough, systematic
knowledge shows. As might be expected
from a book that shares one author (De-
cius) with the earlier volume, the F G
matrix method is emphasized, in a k-
dependent generalization appropriate for
crystal studies.

The book begins with a condensed
discussion of symmetry, group theory and
the normal modes of molecules, followed
by equally brief discussions of one- and
three-dimensional lattices. Students
without previous exposure to these topics
will find it necessary to supplement their
reading here. Decius and Hexter discuss
selection rules, polarization effects and
the nature of wave propagation in a di-
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electric medium, but they limit the
treatment of the important topic of
polaritons to four or five pages.

Chapter 6, some 70 pages long, is the
heart of the matter, and the authors here
give a detailed exposition of internal and
external coordinates, and explain how to
identify them by the correlation tech-
nique. The chapter contains many spe-
cific examples chosen to represent a wide
number of space groups. In the final
chapter Decius and Hexter discuss such
symmetry-breaking effects as isotropic
solutions and matrix isolation. Twelve
appendices gather together much useful
information usually located only after
searching several books on one's shelf.
Among these are character and correla-
tion tables, a list of all 230 space groups
and their various notations, generators
and sites of symmetry, and a very useful
discussion of methods for evaluating lat-
tice sums.

This monograph is a thorough text and
reference for the harmonic parametriza-
tion of the spectra of molecular crystals.
Decius and Hexter do not treat in any
detail the underlying interactions re-
sponsible for crystal dynamics, nor do
they discuss such important anharmonic
thermal effects as soft modes and struc-
tural phase transitions. The book is,
however, recommended as a welcome
systematization and "how-to" text for
beginning solid-state spectroscopists,
especially chemists. As a reference
source it will find its way onto most
bookshelves to sit beside Molecular Vi-
brations by Wilson, Decius and Cross.

JOHN P. MCTAGUE
Department of Chemistry

and
Institute of Geophysics and Planetary

Physics
University of California

Los Angeles

new books
Atomic, Molecular
and Chemical Physics

Backseattering Spectrometry. W.-K. Chu,
J. W. Mayer, M.-A. Nicolet. 384 pp. Aca-
demic, New York, 1978. $29.50

Photochemistry of Small Molecules. H.
Okabe. 431 pp. Wiley-Interscience, New
York, 1978. $34.50

Hiickel Molecular Orbital Theory. K.
Yates. 371 pp. Academic, New York, 1978.
$32.00

Atomic Energy-Level and Grotrian Di-
agrams, Vol. 2 (Sulfur I-Titanium XXII).
S. Bashkin, J. O. Stoner Jr. 650 pp. North-
Holland, New York, 1978. $80.00

Quantum Chemistry—A Scientific Melting
Pot (Proc. of a symp., Univ. of Uppsala, Swe-
den, August-September 1977) {Int. Journal of
Quantum Chemistry, Vol. 12, Suppl. 1). P.-O.

Breakthrough in Cryogenic Pumping

Model VK-12A

Model VK-12B

VK-12 Cruopumps
These closed-loop cryopump modules are different

from all others. They have:
~ High conductance through an integrated, reliable

swing valve
1 • Superior efficiency from a proprietary cryoarray

Your choice of two models:
VK-12A: general purpose cryopump
VK-12B: specifically designed for sputtering and
electron beam coating systems

-*• These "clean" vacuum pumps offer many advantages.
They are power efficient, low in maintenance and designed
to meet the demands of ultrahigh vacuum and production
environments.

Ask for complete specifications. You will find a new
standard of performance. Varian, Palo Alto Vacuum Divi-
sion, 611 Hansen Way, Palo Alto, CA, 94303. 415-493-4000.

varian
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