First rendered practicable by the advances
in electronic and microwave techniques dur-
ing World War II, atomic frequency stan-
dards of several types were developed in the
following two decades. By 1967 it had
become feasible to shift the definition of the
second, through international agreement,
from an astronomical to an atomic basis.
Indeed, by that date and ever since, the
precision attainable in frequency and time
measurement through the improvement and
proliferation of atomic clocks has far ex-
ceeded that attainable in the measurement of
any other physical quantity. Consequently,
other quantities (meter, volt, ohm) are in-
creasingly redefined, by international agree-
ment, in terms of frequency.

The interdependence of basic physics and
atomic frequency standards was attested late
last year by the Swedish Academy of Sci-
ences in dividing the 1989 Nobel Prize for
Physics between Norman Ramsey, “for the
invention of the separated oscillatory fields
method and its use in the hydrogen maser
and other atomic clocks,” and Hans Deh-
melt and Wolfgang Paul “for the develop-
ment of the ion trap technique,” which
technique underlies the newest and most
promising approach to making still better
atomic clocks. The complex interdepen-
dence of atomic clock work and the advance
of basic physics is not depreciated but fur-
ther displayed if we note that, the Nobel
Committee for Physics notwithstanding, the
method of separated oscillatory fields, which
Ramsey conceived in 1948 and which found
immediate application in the cesium atomic
beam clock—long the most accurate as well
as the most widely employed type of atomic
clock—is in fact not used in the hydrogen
maser. As Vanier and Audoin appropriately
and perceptively emphasize, this latter de-
vice, which Ramsey invented in 1960 in
collaboration with his student Daniel Klep-
pner, relies, rather, on a principle conceived
by Robert Dicke for the same purpose as
Ramsey’s method of separated oscillatory
fields, namely reducing the frequency spread
of atomic transitions—and, moreover, con-
ceived by Dicke with its application to an
atomic clock clearly in mind.

In general, the connections between basic
physics and atomic clockwork prized by the
Nobel Committee are nowhere developed in
greater depth and detail than in Vanier and
Audoin’s treatise. The authors, who have for
many years headed two of the very few
atomic frequency standard development lab-
oratories that have programs of graduate
instruction, have evidently elaborated this
treatise out of courses of lectures for stu-
dents with a background in electrical engi-
neering. Presupposing some grasp of the
electronic systems, functions, and hardware,
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by means of which these devices operate as
devices, Vanier and Audoin provide their
readers with all the physical theory—from
the Bohr atom on up—necessary to under-
stand what, physically, is going on in the
atom-filled hearts of these devices and to
analyze the limits on the accuracy and sta-
bility of their operation imposed by that
physics.

This conception of audience and function
reflects the demography of the field of
atomic clock development and application:
the overwhelming majority of those work-
ing in the field are electrical engineers con-
cerned with the electronics that make the
clocks work and with the systems into which
these working devices are integrated. Even
the majority of that small minority con-
cerned with “the physics package” come
from electrical engineering. Yet Vanier and
Audoin’s treatise covers its subject so com-
prehensively, so connects physical theory
and atomic clock technology, that it will be
as indispensable to the expert as to the
novice.
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Michigan Series in Russian anff East European Studies.

The Science of Woman. Gynaecology and Gender in
England, 1800-1929. Omcl?; Moscucci. Cambridge
University Press, New York, 1990. x, 278 pp., illus.
$49.50. Cambridge History of Medicine.

Self-Steering and Cognition in Complex Systems.
Toward a New Cybernetics. Francis Heylighen, Eric
Rosseel, and Frank Demeyere, Eds. Gordon and Breach,
New York, 1990. xvi, 431 pp., illus. Paper, $57. Studies
in Cybernetics, vol. 22. From a symposium, Brussels,
May 1987.

Skin Pharmacology and Toxicology. Recent Ad-
vances. Corrado L. Galli, Christopher N. Hensby, and
Marina Marinovich, Eds. Published in cooperation with
NATO Scientific Affairs Division by Plenum, New York,
1990. viii, 318 pp., illus. $75. NATO Advanced Sciences
Institutes Series A, vol. 181. From an institute, Riva del
Garda, Italy, April 1989.

Spline Models for Observational Data. Grace
Wahba. Society for Industrial and Aﬁ)pljcd Mathematics,
Philadelphia, 1990. xii, 169 pp., illus. Paper, $24.75.
CBMS-NSF Regional Conference Series in Applied
Mathematics; 59.

The Stones of Atlantis. David Zink. 2nd ed. Pren-
tice Hall, Englewood Cliffs, NJ, 1990. xviii, 299 pp.,
illus. Paper, $10.95.

Theoretical Foundations of Radiation Chemistry.
Jaroslav Bedndt. Kluwer, Boston, 1990. 281 pp., illus.
$96.

Theory of Fluid Flows Through Natural Rocks. G.
I. Barenblatt, V. M. Entov, and V. M. Ryzhik. Kluwer,

Boston, 1990. x, 395 pp., illus. $147. Theory and
Applications of Transport in Porous Media, vol. 3.

hermodynamics of Chemical Systems. Scott E.
Wood and Rubin Battino. Cambridge University Press,
New York, 1990. xx, 437 pp., illus. $110.

Time Travel. John W. Macvey. Scarborough House,
Chelsea, MI, 1990. 198 pp., illus. $16.95.

Transformed Cladistics, Taxonomy and Evolu-
tion. N. R. Scott-Ram. Cambridge University Press,
New York, 1990. xii, 238 pp., illus. $54.50.

Trends in Theoretical Physics. Vol. 1. P. J. Ellis
and Y. C. Tang, Eds. Addison-Wesley, Redwood City,
CA, 1990. xvi, 412 pp., illus. $49.50. Based on a
colloquium series, Minneapolis, MN, 1988-1989.

Turbulent Mirror. An Illustrated Guide to Chaos
Theory and the Science of Wholeness. John Briggs and
F. David Peat. Illustrations by Cindy Tavernise. Harper
and Row, New York, 1990. 222 pp. Paper, $12.95.
Reprint, 1989 ed.

Understanding Allergy, Sensitivity, and Immu-
nity. A Comprehensive Guide. Janice M. Vickerstaff
Joneja and Leonard Bielory. Rutgers University Press,
New Brunswick, NJ, 1990. xviii, 333 pp., illus. $35;
paper, $13.95.

niversities and the Future of America. Derek
Bok. Duke University Press, Durham, NC, 1990. vii,
136 pp. $14.95.

Vitamin Bg. Krishnamurti Dakshinamurti, Ed. New
York Academy of Sciences, New York, 1990. xii, 570
pF., illus. Paper, $143. Annals of the New York Academy
of Sciences, vol. 585. From a conference, Philadelphia,
April 1989.

Winning at Technological Innovation. Robert D.
Englert. McGraw-Hill, New York, 1990. xvi, 237 pp.,
illus. $34.95. McGraw-Hill Engineering and Technology
Management Series.

The World in Their Minds. Information Processing,
Cognition, and Perception in Foreign Policy Decision-

ing. Yaacov Y. I. Vertzberger. Stanford University
Press, Stanford, CA, 1990. xii, 447 pp., illus. $42.50.
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Expand your base of knowledge about

AIDS/HIV with AIDS Targeted

INformation/ATIN. Every month, ATIN
not only provides abstracts but also in-
depth evaluations of the current published
scientific literature on AIDS. Written by
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and researchers, ATIN provides an
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literature on AIDS. Published by Williams
& Wilkins. Indexed. 12 issues per year.
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POTAMKIN PRIZE FOR
ALZHEIMER’S DISEASE RESEARCH

A prize of $100,000 will be awarded by the American
Academy of Neurology to a person in recognition of
major contribitions to the understanding of the causes
and the prevention, treatment, and ultimately the cure
for Alzheimer's disease-and related disorders.

Candidates may be nominated on a world-wide basis
from any of the biological disciplines including biochem-
istry, molecular biology, molecular genetics, pharma-
cology, immunology, physiology, cell biology or neuro-
pathology.

A nomination application, nominating letter citing the
scientific accomplishments of the candidate in detail,
two supporting nominating letters, a curriculum vitae,
and up to six'(6) selected reprints in nine (9) complete
sets are required.

The .deadline for receipt of materials is November 1,
1990. No nomination will be considered unless it is
complete. The awardee must be present for the AAN
Scientific Program, at its annual meeting April 23-25,
1991 in Boston, Massachusetts, U.S.A.

Request application and submit nomination to:

Potamkin Prize for Alzheimer's Disease Research
Award Committee

American Academy of Neurology

2221 University Avenue S.E.—Suite 335
Minneapolis, MN 55414

(612) 623-8115

The Potamkin Prize is funded through the philanthropy
of the Potamkin Foundation.

Hilliard Roderick
Prize for Excellence
in Science, Arms
Control, and
International Security

Recognizing outstanding con-
tributions that advance under-
standing of arms control and
international security issues
with an important scientific or
technical dimension.

Letter of nomination and sup-
porting materials must be
received no later than by close of
business September 17, 1990.

For complete information,
contact: Iris Whiting, Hilliard
Roderick Prize, American As-
sociation for the Advancement
of Science, 1333 H Street,
NW, Washington, DC 20005,
202/326-6495.

SCIENCE, VOL. 249



