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Theory of Two-Center Bond for On-Top Site Adsorption
on Silicon (111) Surface

Zhong Xuefu and Xing Yirong

(Instituse of Semiconduciors, Academia Sinica)

Abstract

The theory of two-center bond has been applied to the on-top site adsorption of atomic
H, O, F and Cl on Si (111) surface. The theory gives a systematic analysis for their bond length,
charge population, force constant and, by a simple molecular model, local vibrational frequ-
ency. The adatom-induced valence band PES is also discussed from a self-consistent calcula-
tion of bond orbitals in our previous paer. The results are comparable with 46 71210 and CNDO
<alculations for same problem. For O and Cl adsorptions, the theory leads 1o an agreement
with experiments. This demonstrates the application of the theory to the problem under con-
sideration. '

KEY WORDS : Silicon, Surface, Adsorption, Chemical bond





