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Progress in the study of exciton condensation in coupled quantum wells
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Abstract Investigations on the Bose-Einstein condensation of excitons in semiconducting quantum wells
have made great progress in recent years. In particular the lifetime of indirect excitons has been dramatically
improved by more than two orders of magnitudes by making use of the spatial separation of electrons and holes
that form excitons in coupled quantum wells. This allows the excitons to be cooled down below 1K and the con-
densation or highly degenerate states of excitons to be realized experimentally. More recently great attention
has been attracted by the surprising observation of a photoluminescent ring of excitons whose radius increases
with increasing excitation power and the fragmentation of this ring with a periodic pattern around a strong laser
spot. It is now understood that the photoluminescence ring results from the extraordinary diffusion of electrons
and holes in the coupled quantum wells. However the mechanism leading to the formation of fragmented peri-
odic patterns on the ring is still a puzzle. This paper gives a brief introduction to this field with emphasis on
the experimental facts and physical picture underlying the formation of these photoluminescent exciton rings.
Existing problems in the theory and future directions for investigation are discussed.
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