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Dynamical transition from electron-hole plasma to electron-hole droplets
in a GaAs/AlAs type-I11 superlattice

Yoshiaki Furukawa and Masaaki Nakayama

Department of Applied Physics, Graduate School of Engineering, Osaka City University

We have investigated the photoluminescence (PL) dynamics in a (GaAs)1./(AlAs)., type-Il superlattice at

10 K from the viewpoint of the dynamical formation of electron-hole droplets (EHDs). From time-resolved
PL (TRPL) spectra, it was found that only a broad PL band attributed to electron-hole plasma (EHP)
appears in the initial time region within ~0.4 ns. The peak energy and width of the broad PL band become

gradually higher and narrower with time, and then hardly depend on time after ~14 ns. From the line shape

analysis of the TRPL spectra, the effective temperature of carriers contributing to the broad PL band

becomes equal to that of exciton and biexciton after ~14 ns, which suggests the formation of EHDs in

thermal quasi-equilibrium. Furthermore, the stability energy relative to the biexciton energy was estimated

to be ~3.1 meV. Consequently, the above temporal changes of the TRPL spectra demonstrate the dynamical

transition from the EHP to the EHD during the PL decay process.
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