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Calculation of Vacancies in Si and GaAs Using Pseudo-Atomic
Orbitals Cluster Model

Xia Jianbai
(Institute of Semiconductors, Academia Sinica)

Abstract

A method based on a cluster model composed by pseudo-atomic orbitals is propos-
ed for the caleulation of deep energy levels in semiconductors. The local parameters of
pseudo-atomic orbitals are determined by comparing the energies of the energy band at
the origin of Brillouin zone. Using the linear combination of pseudo-atomic orbitals, a
fine energy band structure of either the valence band or conduction band is obtained.
Taking Baraff’s self-consistent pseudopotential of Si vacancy, the local state and resonance
states are calculated with this cluster method, and are in substantial agreement with
the results obtained through Green’s function method. Besides that the space distribu-
tion of the vacancy state wave functions is obtained. The vacancies in GaAs are also
calculated, the result shows that there 18 a shallow state of Ga vacancy and a deep

state of As vacancy in the energy gap.
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