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Absorption Coefficient 

When CB and VB are partially filled: 

Absorption Condition: VB is occupied, CB is empty

Absorption probability = fV (E1) 1− fC (E2 )( )
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Emission Condition: CB is occupied, VB is empty

Emission probability = fC (E2 ) 1− fV (E1)( )
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Absorption Coefficient 
Net absorption rate:
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Fermi Inversion Factor :
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Fermi Inversion Factor 
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Optical Gain Coefficient 
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Lineshape Broadening 
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Lineshape broadening due to intraband scattering of electrons
→ Replace delta function by a Lorentzian lineshape function:

δ(E = !ω − Eg )→ L E − (!ω − Eg )( ) = 1
π
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Lineshape Functions and Gain Spectra 

Source: Coldren & Corzine, p.133 


