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influence of Impurities and Vacé.m;igs- on Electronic Properties

of AlAs/GaAs Superlattices

Wang Enge, Zhang Liynan and 'Wang_ Huaiyu
(Depariment of Physics, Peking Universisy, Beijing 100871)

Abstract ' o

Based on the tight-binding approximation (TBA), the electronic structures of short-period
AlAs/GaAs superlattices with impurities and vacancies are calculated by Recursion method for.
the first time. The calculated results of local- and partial-density of states clearly show the local
environment of the relatively small amounts of disordered impurities and vacancies in AlAs/
GaAs and their influénce on the electronic properties of these matérials. "The ‘positions of new
states appeared in the band gap of AlAs/GaAs structures with di,_fferéxjx-pgim defects are calcu-
lated. By the aid of the discussion of atom valence, the authors find that there are an electronic
~center around a point defect in the bulk and a local field across the interface with an impurity
or a vacancy which will induce a slight shift of the charge density. Comparison of the influen-
ce between impurity and vacancy on the pure superla.tticeé. is given. Furthermore, the authors co-
nfirm that the affect of a disordered peint defect is highly localized in all cases. |

Key words AiAs?GaAs Superlattice, Electron structure, Local field and Electronic

center around an impurity or a vacancy





