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Shallow Impurity State in GaAs-Ga,_,Al,As Superlattices

Ma Delu and Liu Zhenpeng
(Department of Physics, Liaoning University)

Abstract

Binding energies of the ground state of a shallow impurity in real GaAs—Ga,-,Al,As
superlattices with a large number of equal thickness alternating layers are calculated
 using a variational approach. In our calculations, the effects due to different effective.
masses and dielectric constants in GaAs and Ga,-,Al,As layers and the non-parabolicity
of GaAs conduction band are included. The binding energy is calculated as a function
of layer thickness and exhibits only one peak as chaudhuri’s expected, For very thin
superlattices the binding energy approaches a stable value.

The corrisponding quantity in the case of three quantum wells is also calculated
and compared with chaudhuri’s result. It is shown that when z=04 the correation of
the main peak value of binding energy exceeds 16%.





