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Mott transition from biexcitons to electron-hole plasma
in a GaAs/AlAs multiple-quantum-well structure
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Department of Applied Physics, Graduate School of Engineering, Osaka City University™
Department of Applied Physics, Graduate School of Engineering, Hokkaido University”

We have investigated the transition process from the excitonic system (the exciton and biexciton) to
an electron-hole plasma (EHP) at 10 K in a GaAs (15.0 nm)/AlAs (15.0 nm) multiple-quantum-well
structure with the use of photoluminescence (PL) spectroscopy. Under a medium density excitation
condition, we clearly observed that the PL band of the biexciton is dominant. It was found that the
PL band of the EHP appears from the biexciton-dominant condition with a threshold-like nature. In
contrast, the relative intensity of the biexciton PL to the EHP PL remarkably decreases with a further
increase in excitation power. This fact demonstrates that the Mott transition occurs from the
biexciton. The Mott-transition density was estimated to be 1.6x10" cm” from the line-shape
analysis of the EHP-PL band. The band-gap shrinkage at the Mott-transition density is reasonably
explained by a model for the two-dimensional EHP.
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