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Examination of the possibility of realizing light-emitting devices based on
excitonic effect using nitride semiconductors.

Murotani, Hideaki
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In this study, in order to examine the possibility of realizing
light-emitting devices based on the excitonic effect in nitride semiconductor quantum well (QWs),
excitonic optical properties were evaluated. We have evaluated the temperature and excitation power
density dependence of the internal quantum efficiency (IQE) in AlGaN-based QWs. It was found that
the obtained excitation density dependence of the IQE can be described by a rate equation model
based on the exciton recombination process. This indicates that the optical transition process of
excitons is involved in the luminescence mechanism in AlGaN-based quantum well structures.
Furthermore, it was shown that stimulated emission involving the optical transition process of
excitons occurs in AlGaN-based QWs even at room temperature, and optically pumped lasing due
excitonic optical gain formation process was observed at room temperature.
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