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XPS Study of Oxygen Adsorption on GaAs (111) Surface

Ding Xunmin, Yang Shu, Dong Guosheng and Wang Xun
(Modern Physics Institute, Fudan University)

Abstract

The variation of GaAs and O surface oncentrations on GaAs (111) surface during
the oxygen exposure process has been investigated by detecting the As 2p, Ga2p, Ga 34 and
O 1s photoelectrons excited by Mg K, and Al K, X-ray sources at large emission angle
resulting in the increase of surface detecting sensitivity. It has been discovered that the ox-
ygen species are first bonded to surface Ga atoms at low exposure, and the As atoms are also
involved in the substrate-adsorbate bond formation at higher oxygen exposure. The intens-
ity of As 2p signal is reduced by the uptake of oxygen on the surface, but there is no evide-
nce showing the creation of Gadeficiency which was suggested by Ranke and Jacobi previ-
ously. After annealing the sample below 400°C, the As-O bonds disappear, while the Ga-O
bonds can only be eliminated at elevated annealing temperature (550°C). The fact that the
surface shows a sharper (2X2) LEED pattern and that the initial sticking coefficient of
oxygen on the surface reduces after the sample has been treated by oxygen adsorption and
annealing at 550°C indicates that the surface becomes well-ordered by such treatment. It can
be deduced from the increase of surface As/Ga ratio that the Ga islands which might exist
on the ion bombarded and annealed surface have been partly eliminated by the oxygen expo-
sure and annealing treatment.






