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A SIMPLE APPROACH FOR THE CALCULATION OF FORCE
CONSTANTS OF SEMICONDUCTORS

APPLICATION TO THE STUDY OF PHONONS AT THE
GaAs(111)-2 X 2 SURFACE

Liv Zi-5ing Wane Ke-Lin

(Center for Fundamental physics, University of Science and Tecchnology of China, Hefei)

ABSTRACT

An analytical expression for the force constants of semiconductors with arbitrary hybri-
dization is derived by using the bond orbital approximation to simplify the calculation of ele-
ctronic band structure energy of the system. 'This method is shown to be simple and effective
by the comparison between the theorctical calculation and experimental results of phonon
dispersion curves of several materials. Applving this method to the study of phonon at GaAs
(111)-2X 2 sarface, the dispersion curves of phonons that are strongly localized at the surface

are obtained.



