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Abstract

The chemisorption site of F' on Si(111) surface has been determined by Extended
Hiickel Theory using clusters of Si atoms to simulate the substrate. For the on-top site,
the F atom is directly above a surface atom, the binding energy calculated is —4.7 eV,
and the equilibrium distance from the surface is 1.53 A: For F at the threefold hollow’
site, the F' atom penetrates below the surface layer, the binding energy and equilibrium
distance are —3.1eV and —2.2 A respectively. Based on the above calculation, we have
also studied the electronic energy structure and total density of states using a slak
model of 12-layers of Si(111) with and without monolayer of adsorbates and the EHT-
ETB method. It is found that the F' adsorption-induced features in the band structure
and density of states. are strongly localized between —17 ¢V and —19 eV- below the va-’
cuum energy level. The results obtained are in good agreement mth ab mmo a.nd seI.f»
consistent pseudopotential caleulations.





