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Density of electrons in the conduction band
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Density of electrons in the conduction band
Density of holes in the valence band 
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The electrical contribution to the 
thermodynamic properties of insulators 
depend on band edges



http://lamp.tu-graz.ac.at/~hadley/ss1/semiconductors/intrinsic.php



Narrow bandgap semiconductors 

Ev Ec

Use the programs for metals for small bandgap semiconductors.







Large gap -> large effective mass
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narrow bands -> large effective mass

2
*

2

2

m
d E
dk






Measuring the effective mass
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 Cyclotron resonance

Resonant absorption occurs when rf waves with the cyclotron 
resonance frequency are applied. This can be used to experimentally 
determine the effective mass.

Knowing the effective mass, the scattering time can be calculated 
from the measured conductivity.
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direct bandgap:
k = 0

photons can be 
emitted

indirect bandgap:
k = 0

phonons are 
emitted

Direct and indirect band gaps

Momentum must be conserved 
when photons are absorbed or 
emitted.



Light emitting diodes


