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Bloch&Function

• Bloch&function
– Electron&wavefunction
in&a&periodic&potential&
can&be&expressed&as&a&
product&of&a&periodic&
function&and&a&slowly&
varying&plane&wave&
envelop&function
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Optical(Matrix(Element
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Electron wavefunction can be expressed in Bloch functions:
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Optical(Matrix(Element(for(
Quantum(Wells
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Interband Transitions-in-Quantum-Wells-(1)
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Only transition from 
m=1 hole subband to 
n=1 electron subband 
is allowed
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Interband Transitions-in-Quantum-Wells-(2)
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Since the density of 
states for each subband 
is the same, the 
maximum optical gain is 
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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Solving(Quasi-Fermi(Level(
in(Quantum(Well

Electron concentration:
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