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Oxidation properties of the Au, Ag, Cu/CdTe(110}
studied by electron-energy loss spectroscopy (EELS)

systems at room temperature have been
and Auger electron spectroscopy (AES). No

adsorption of oxygen was observed when the clean ordered CdTe(110)-1x1 surface was exposed
to unexcited oxygen. However only Au atoms among the three noble metals deposited on the
CdTe(110) substrate at room temperature have a catalytic action for oxidizing CdTe. On the hasis
of electronegativity differences between noble metal and substrate atoms, an oxidation model
enhanced by the adatoms on the CdTe(110) surface has been proposed. Exposure of the CdTe(110)
surfece covered by the Au lavers thicker than about 10A to unexcited oxygen induces the
formation of the homogeneous bulk-like oxide layers of TeO: on the top of the substrate at room

temperature.
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Fig, T ELS spectra at £,=100¢eV from the clean
I1x1 (curve, a) and Au-covered CdTe(110)
surfaces before {curves, b and ¢} and after
exposure to 1.0x10%¥ LO: of unexcited oxygen
{curve, d). For comparison, spectra from the
clean Au film deposited on the stainless steel
substrate (curve, e} and from the TeO: crystal
at E,=200eV (curve, f) are also shown.
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Fig. 2 ELS spectra E,=100¢V from the clean
1x1 (curve, a) and the Ag-covered CdTe(110)

surfaces before (curves, b~d) and after
exposure to 1, 0x10%¥ LO: of unexcited oxygen
(curve, el
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Fig, 3 ELS spectra at E,=100eV from the
clean 11 {curve, 2) and the Cu-covered CdTe
(110} surfaces before {curves, h~d) and after
exposure to 1. 0310 LOg of unexcited oxygen
(curve, e). For comparison, a spectrum from
the oxidized Cu film deposited on the stainless
steel substrate is alsc shown (curve, f).
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Fig. 4 ELS spectra at E,=100eV from the
Cu-covered CdTe{l110} surfaces before (curve,
a) and after oxygen exposure {curve, f), and
the Cu films deposited on the stainless steel
substrate before (curve, b) and after oxvgen
exposures (curves, c~e).
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Tig. 5 ELS spectra at E,=100eV ifrom the
clean 1x1 ({curve, a) and the Au (4.0A)—
covered CdTe(110) surfaces before (curve, b)
and after exposure to 1.0x10¥® LO: of
unexcited oxygen {curve, ¢). For comparison,
the spectrnm from the Au (44,5 A)-covered
CdTe(110) surface after exposure to the same
dosage of unexcited oxygen is also shown
(curve, d).
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Fig. 6 Oxidation model of the CdTe(110)
surface enhanced by the Au adatoms. The Au
atoms deposited on the CdTe(il0) substrate
at room temperature have a catalytic action
for oxidizing CdTe. The formation of the
homogeneous bulk-like TeQs layers on the top
of the substrate is attributed to the presence
of the Au-Te bondings where the back bonds
of surface Te atoms of CdTe(110) are broken
upon the deposition of Au thicker than about
ten A,
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