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Photoluminescence from exciton-electron inelastic scattering
in a GaAs/AlAs multiple-quantum-well structure

Saeka Nakanishi, Yoshiaki Furukawa, and Masaaki Nakayama
Department of Applied Physics, Graduate School of Engineering, Osaka City University

We have investigated the characteristics of photoluminescence (PL) from exciton-electron inelastic scattering in a GaAs
(5.1 nm)/AlAs (5.1 nm) multiple-quantum-well structure. The excitation power dependence of PL spectra was measured in
a wide temperature region from 10 to 285K. We detected a sharp PL band which appears with a threshold-like nature at
each temperature. In a low temperature region below ~80K, the energy spacing between the sharp PL band and heavy-hole
exciton almost agrees with the exciton binding energy. This indicates that the sharp PL band originates from exciton-exciton
inelastic scattering. In contrast, in a high temperature region above ~90K, the energy spacing continuously increases with
an increase in temperature. The temperature dependence of the energy spacing is explained by a theoretical model for
exciton-electron inelastic scattering considering energy and momentum conservation in the scattering process. Thus, it is
conclude that the mechanism of the sharp PL band related to exciton inelastic scattering changes with temperature. In
addition, we confirmed that the exciton-electron scattering produces an optical gain using a variable stripe length method
for PL measurements.
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