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HW2 Finite barrier quantum well energy levels

Q. 1. (a) Determine the electron and hole (both light and heavy) energy levels and wavefunctions in the well of an AlxGa1-xAs-GaAs multiple quantum well layer.  Assume well thickness of 50Angstrom.   Use 30% aluminum in AlGaAs.   Assume energy band discontinuity Ec/Ev ratio to be 60 to 40 in conduction and valence bands, respectively. 

(b) What is the effective well width Leff of an infinite well which would give the same location of the first level in the conduction band as in the finite well problem done above in part (a). Given: 
Effective masses: GaAs well 


AlGaAs barrier [mhh=heavy holes, mlh=light holes]



me =0.0665mo

me =0.0916mo

Electrons



mhh = 0.34 mo

mhh = 0.466 mo
Heavy holes



mlh = 0.094 mo

mlh = 0.107 mo

Light holes
Eg as a function of aluminum fraction AlxGa1-xAs =1.424 +1.247 (x) 



Reference: Notes pp. 70-78. 

Q1. Hint/Solution attached

Write your program and confirm the values shown in  the solution/hint set. 

