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INVESTIGATION OF SURFACE PHONONS AT IDEAL, RELA.-
XED AND 2x1 RECONSTRUCTED $§i(111) SURFACE

LiN Zt-sing  Wane Ke-LIN

(Centre for Fundamental Physics, University of Science and Technology of China, Hefei)

ABSTRACT

Using the perturbation method to study the influence of the coupling between occupied
states and empty states on the electronic band energy, we obtained analytical expressions for
semiconductor force constant calculation within the scheme of extended band orbital approxi-
mation. The surface phonon dispersion curves and related vibrational amplititude distribu-
tion of Si(111) ideal, 1 X1 relaxed and 2X1 reconstructed Haneman model surfaces are calcu-
lated by means of these expressions. The results for different surfaces show the important ef-
fects of surface relaxation and reconstruction on the properties of surface phonons. It is also
shown that the Haneman model for Si(111)-—2X1 reconstructed surface can not explain the
experimental surface phonon measurement very well. o ‘ -



