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Photoluminescence and Photoreflectance of GaAs on (100)
‘Si Grown by Molecular Beam Epitaxy

Teng Da, Zhuang Weihua, Liang Jiben and Li Yuzhang

(Instizuze of Semiconductors, Academia Sinica)

Abstract

The photoluminescence of GaAs/Si grown by MBE has been analyzed as a function of
temperature. and excitation density. Two peaks have been identified .as the transitions of the
conduction band to my= +3/2 and my= +1/2 valence bands, respectively The valence band
splitting is due to the biaxial tensile stress in the GaAs layer at temperatures bnlowl the
growth temperature. The stress is caused by the difference in thermal expansibn coefficients
between GaAs and Si. Four extrinsic peaks arc tdentified as the recombinatiens from the con-
duction band o carbon, Mn and Cu acceptors and a defect related emission band, respectively.
The room temperature photoreflectance spectrum of GaAs/Si shifts to the lower energy compared

with that of GaAs/GaAs material. Three struciures are identified and in agreement with the
results of photoluminescence. '
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