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Avallability C

PRINCIPAL ACHIEVEMENTS

.This is the final report on a program of research on Rydberg Atoms and Radiation supported by
the Office of Naval Research between March, 1979 and November, 1987. The goal of th:a program was
to use Rydberg atoms to explore new types of fundamental radiative phenomena. As demonstrated by
the research generated by this line of inquiry in laboratories in the U.S. and abroad, the program has
been successful. A new aiea of study that has been come to be called YCavity Quantum
Electrodynamics” has emerged in the last few years. Research under this grant on inhibited spontaneous
emission is often regarded as seminal in that development. The Principal Investigator was awarded the
1986 Davisson-Germer Prize of the American Physical Society for research on Rydberg Atoms in

applied fields: research under this grant was central to that achievement.

Early work under the grant involved developing techniques for studying radiative transfer of
Rydberg atoms on a level-by level basis [1-3]: (References are to the list of publications below.)
During this time the P.I. conceived the idea of "turning off* spontaneous emission by Rydberg atoms

[4,5]. A closely related idea— the inhibition of black-body radiative transfer— was demonstrated

shortly thereafter [6]. Full demonstration of inhibited spontaneous emission required the development
of a technique for transferring atoms to the so-called *circular® Rydberg states. These are states of the
highest possible angular momentum for a given principal quantum number. Success in this was reported
in [8]. Our method has been adapted in other laboratories, and is now being employed in Rydberg

atom studies and in a new type of measurement of the Rydberg constant. The most exciting advance
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under the grant has been the demonstration that spontaneous emission can indeed be *switched off” [9],

Z

an experiment that has attracted wide attention. e
P
The final phase of research under this grant has been the study of spontaneous atom-cavity
oscillations induced by the vacuum field, a phenomenon that can be loosely described as "reversible”
spontaneous emission. Unfortunately, the technical obstacles mrned out to be more formidable than
anticipated, and we have not yet achieved that goal. The research is being carried forward under
sponsorship of the Joint Services Electronics Program at MIT, and we are hopeful that it will be

brought to a successful conclusion. Publications of that work will carry full acknowledgement of the

ONR sponsorship of the research.
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