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Elucidation of fundamental optical properties of biexcitons in deep ultraviolet
ternary alloy quantum wells and application to laser operation
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We have evaluated the binding ener?y of biexcitons in AlGaN-based quantum
wells with various structural parameters by means of photoluminescence excitation spectroscopy. We
observed that the maximum value of the biexciton binding energy reached to 174 meV and confirmed
that the normalized values of the confinement-enhanced biexciton binding energy were comparable to
those for the GaAs-based quantum wells. We also observed that the photoluminescence due to many-body
effects of excitons became dominant with increasing temperature from RT to 750 K owing to the
delocalization of excitons and biexcitons with increasing temperature. Furthermore, we observed the
deep-ultraviolet stimulated emission up to RT by means of optical pumping at low excitation power

densities. We clarified that the formation of optical gain was excitonic in origin at least up to
200 K.
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