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Time-resolved X-ray diffraction measurements of self-assembled InAs
quantum dots on GaAsSb buffer layer
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The formation process of the GaAsSb layer on the GaAs(001) surface was studied by using a surface X-ray
diffractometer connected with molecular beam epitaxy (MBE), which was placed at the synchrotron radiation
beamline 11XU at SPring-8. The Sb, (or Sb, and As,) -irradiated c-(4x4) GaAs(001) surfaces were analyzed
by a X-ray Crystal Truncation Rod (CTR) scattering measurements. As the Sb irradiation time increased, Sb
content in 1st and 2nd GaAsSb surface layers increased and then saturated. For more Sb irradiation, it was
found that Sb atoms are incorporated below 3rd GaAsSb surface layer. These results will give some important
information for considerations about the formation mechanism of high-density InAs quantum-dots on the Sb-

irradiated GaAs surface.
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Fig. 1 CTR spectra for Sb (or Sband As)
irradiated c-(4x4) GaAs(001) surfaces
(a) Sb 30s (b) Sb 120s (c)Sb and As 30s
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Fig. 2 Structure model

Slgg)()s Sb(f)2)03 S%)cgs SgiA)s S%)egs

30s | 120s | 240s

Ist | 0.33 0.35 0.18 | 0.34 | 0.34
2nd | 067 0.69 0.61 | 0.68 | 0.68
4th | 0.22 0.33 0.14 | 0.12 | 0.15
6th | 0.15 0.15 0 0.12 | 0.13
8th | 0.10 0.09 0 0.08 | 0.09

Table. 1 Sb composition
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