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Theory of the Autoionized State of Impurities
in Semiconductors

Gan Zizhao and Han Rugqi

(Beijing University)

Abstract

In the first part of this paper, a theory of the autoionized state of impurities in
semiconductors has been developed. It is analogous to the configuration interraction
model for autoionized state of atoms. From this theory, we have obtained the formal
expression of the position, width and wave function of autoionized state of impurities,
and we have given an explonation on the autoionized level manifesting itself in con-
tinuous absorption spectra as an asymmetric peak which is called Fano’s line shape.

In the second part, we have developed a concrete computing method for the auto-
ionized state of impurities, which is known as complex coordinate method. As an
axample, we have computed the position and width of an autoionized state of acceptor

in Si, which belongs to the I'; symmetry.





