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Self-Consistent Calculation of Bond Orbital
for Oxygen Adsorption on Si Surface
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Abstract

A self-consistent calculation of bond orbital, which takes the variation of atomic wave
functions by charge transfer into account, is proposed for the investigation of oxygen adsorp-
tion on Si(111) surface. In the head-on position adsorption model, a suitable selection of bond
length can produce the relative enesgies of all main peaks in the valence band photoelectron em-
ission spectra. The results indicate the bond length between Si and O atoms is not close to that
in SiO, as usually conjected, but a little less than that of Si-Si bond in bulk. The calculation
also gives the energy of Si-O bond under the surface after oxidation.
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