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Initial heteroepitaxial growth and characterization of GaAs on Ge(100)
by all-solid-source molecular beam epitaxy
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(1. Fundamental Department, Chinese Peoples Armed Police Force Academy, Langfang 065000, China;
2. Key Laboratory of Nanodevices and Applications, Suzhou Institute of Nano-Tech and Nano-Bionics,
Chinese Academy of Sciences, Suzhou 215123, China)

Abstract: The initial heteroepitaxial growth stages of GaAs on Ge(100) by all-solid-source molecular
beam epitaxy( MBE) were studied by means of reflection high-energy electron diffraction (RHEED) ,
high resolution X-ray diffraction (XRD) and atomic force microscopy, as well as the effects of differ-
ent growth conditions to the epitaxial layer qualities. It was indicated that high growth temperatures or
low growth rates enabled a layer-by-layer growth mode of initial GaAs nucleation layer which was evi-
denced by RHEED patterns. However, the combination of low growth temperatures and low growth
rates for the initial GaAs layer gave lower full-width at half-maximum value of rocking curves and low-
er surface roughness of the epitaxial materials, owing to the decrease of the lattice mismatch between
substrates and epi-layers.
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Table 1 Sample ID and Growth Conditions
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Fig.1 RHEED patterns (15 KeV) of Ge(100) surface ob-
served after thermal cleaning at 650 C for 20 min
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Fig.2 Variation of RHEED patterns as a function of substrate
temperatures and growth rates for the initial GaAs nucleation
layer. The closed circles represent spot patterns. The open
squares represent streak patterns
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Fig.3 FWHM values of XRD rocking curves at different
growth conditions for GaAs buffer layers on Ge(100). The
inset is the XRD rocking curve of GaAs on Ge(100)
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Fig. 4  Three-dimensional AFM topographical images of
sample Ge03 and Ge08. The scan sizes were 20 x 20 wm’
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