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Hydrostatic Pressure and Screening Influence on
Binding Energies of Impurity in Quantum Wells with Infinite Barriers
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Abstract: Under the effects of hydrostatic pressure and screening on the infinite GaAs/Al Ga,_ As
and GaN/Al_Ga, N quantum wells, the binding energies of the impurity are calculated by the vari-
ational method in the two systems. The impurity binding energies as functions of the well width and
pressure are given. The result indicates that the binding energy increases with pressure, but decrea-
ses with well width. We also discussed the binding energies of impurity with and without the screening

effects. Tt is found that the screening effect became stronger as pressure increases, and then decreases

the binding energy of impurity significantly.
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Fig. 1

Thedonor binding energies as functions of the well width for the given P =0 (a) and (d) ,P =2 x10° Pa (b) and (e),

P=4x10° Pa (¢) and (f), Dashed (solid) line is the result with (without) screening effect. (a),(b),(c) are for
GaAs/Al Ga,_ As quantum well and (d),(e),(f) for GaN/Al Ga,_ N quantum well.
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The donor binding energies as functions of the hydrostatic pressure for the given well width d =5 nm (a) and (d), well

width d =10 nm (b) and (e), well width d =15 nm (c¢) and (f), Dashed (solid) line is the result with ( without)
screening effect. (a),(b),(c) are for GaAs/Al Ga,_ As quantum well and (d),(e),(f) for GaN/Al _Ga,_ N quan-

tum well.
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