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Influences of Alloy Disorder and Interface Roughness on Optical
Spectra of InGaAs/GaAs Strained-Layer Quantum Wells

Xu Qiang, Xu Zhongying, Zheng Baozhen and Xu Jizong
(Instituze of Semiconductors, Academia Sinica, Beijing, China; National Laboratory

for Supcrlattices and Related Microsirucrutes)

Abstract

We present studies of alloy composition and layer thickness dependences of exciton line-
widths in InGaAs/GaAs strained-layer quantum w:Il grown by MBE, using both photolumin-
escence and optical absorption. It is observed tha: linewidths of exciton spectra increase wich
indium content and well size. Using the virtual c-ystal approximation, the experimental data
are analyzed. The results obtained show that the alloy disorder is the dominant mechanism
for line broadening at low temperatures. !n adcition, it is found that the absorption spec-
trum related to light hole transitions has varied from a peak to step-like structure as the tem-
perature increases. This behavior can be understcod by the space-indirect transition of light

holes.
Key words InGaAs/GaAs quantum wells, optical behavior, strained-layer materials





