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Investigations on Optical Properties of GalnAs/AllnAs Multiple
Quantum Well Heterostructures

Jiang Desheng, Li Fong
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Zhang Yonghang, Klaus Ploog
(Max-Planck-Institute fir Fesikdperforschung, Stuttgart)

Abstract

The optical properties of GalnAs/AllnAs all-ternary multiple quantum well heterostru-
ctures (MQWH), lattice-matched to 1nP substrate, are investigated. The low temperature abso-
.rption, photoluminescence (PL), PL excitation spectra and'the temperature dependence of
transmission spectra are measured for the MQWH samples with different well widths. The

. detected PL peaks from MQWH samples are mainly due to transition processes related to de--

fect states. However, up to room temperature the intrinsic heavy-and lightihole exciton peaks
are still well observed in the absorption spectra, showing clearly the two-dimensional character
of the electronic states." The red shift of inter-subband transition energies with increasing tem-
perature is determined and explained. The calculation_ of subband energies by Kronig-Penney
model indicates that, in order to get a satisfactory fitting to the measured values it is nessesary
to take the non-parabolicity of conduction and valence bands into account. In connection
with X-ray double crystal diffraction measurements, structural, parameters as layer thickness,
residual strains and the composition homogeneities are analysed.

Key words CalnAs/AllnAs, Quantum well, photolumineséence, absorption






