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Binding Energy of Donors in GaAs-Ga,_ Al As
Quantum Well Structures

Liu Zhenpeng and Li Tianke
(Depariment of Physics, Liaoning University)

Abstract

Binding energies of the ground state are calculaterd using a variational approach
for shallow donors in quantum well structures consisting of a single slab of GaAs
sandwiched between two semi-infinite slabs of Ga,_,Al,As The binding energy of
donors is calculated as a function of GaAs layer thickness and of the impurity posi-
tion. Two alloy compositions 2=0.1 and 0.4 are studied. The ecalculations are carried
out in the case of finite potential barriers determined by realistic conduction band of-
fuets,

The results of the present calculation are compared with those of some previous
calculations. It is found that the impurity atom is located at the center of the quan-
tum well (on-center impurity) and the composition #=0.4. When the well thickness
LS 50 A, the modification is considerable. For example, the peak value correction
exceeds 15%. Furthermore the influence of the different effective masses of GaAs and
Ga,_.Al,As on the ground state binding energy is investigated.





