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A Study of the Electronic Structure of Semiconductors by
the Cluster Model Method

Xia Jianbai

(Institute of Semioconductors, Aoademia Sinica)

Abstract

Taking the hybrid bonds in the semicondu:tors of diamond and zine-blende strue-
ture as basic functions, a systematic method ¢f classifying the atomiec bond funections
according to the crystal symmetry and of corstructing the symmetric wave functions
is developed. A simple method for caleulating the interaction matrix elements is also
proposed. The Si cluster model is caleulated ¢n the basis of the tight binding method
The loeal Green’s funetion derived from the cluster energy levels and the wave
funetions is in good agreement with that ealculated on the basis of energy band. It is
concluded that if the cluster is not too small, :-he cluster energy levels will have phy-
sical meaning, together with the weight factors | (Oln) |, they represent the density
of states of the crystal. It is also remarked that the precise values of the valence band
top and the conduction band bottom cannot be obtained by the cluster method.





