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Optical Matrix Element
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Quantum Well Wavefunction
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Optical Matrix Element for
Quantum Wells
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Allowed
Transition
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E
A

Ej < w<E;

Only transition from
m=1 hole subband to
n=1 electron subband

1s allowed
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Allowed
Transition B > E;fzz
%m=1 — n=1

m=2 — n=2

Since the density of
states for each subband

1s the same, the

maximum optical gain 1s

twice of that of a

single-band transition
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Optical Gain for Interband Transition in
Quantum Wells
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Quantum Well Gain
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Electron concentration:
N = [dEp}(E) /. (E)

*

gy e N H(E-E
P> (E) sz (E-E )
"(E 1
fC ( ) - Een+Et_FC
l+e M
Use f dx =-In(l+e™)
1+e”
* F.-E
kT <
N=Y 28 inf1se W
~ ah'L,

EE232 Lecture 9-9

Solving Quasi-Fermi Level
in Quantum Well

For large quasi-Fermi Energy:
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