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EF = (T=0).

In one dimension,
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In semiconductor books, EF(T) = (T).

At T = 0

In solid state physics books, 



Free particles in 2-d 

Density of states
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Free particles in 2-d 
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Free particles in 2-d 
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At T = 0:
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Fermi circle
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n = N/L2 = electron density
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At T = 0, all states inside the Fermi circle are occupied and 
those outside are empty.



Free particles in 3-d 
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Density of states
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Free particles in 3-d 

At T = 0:
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Fermi sphere
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 1/323Fk n

n = electron density
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The thermal and electronic properties depend on the states at the Fermi surface.



EF >> kBT 1/323Fk n
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Free electron Fermi gas
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3 - d
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Average electron energy
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Pressure 3-D
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Bulk modulus
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5/3P V 

See: Landau and Lifshitz, Statistical Physics 1
or Ashcroft and Mermin, Solid State Physics
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Bulk modulus

Ashcroft and Mermin





Sommerfeld Expansion
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We would like to perform integrals of the form
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Integrate by parts (Partielle Integration)
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Examples:

Arnold 
Sommerfeld



Sommerfeld Expansion

Expand K(E) around E = 
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Sommerfeld Expansion
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Sommerfeld Expansion
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For  in 3-d: ( ) ( )n D E f E dE
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Sommerfeld Expansion: chemical potential
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Sommerfeld Expansion: chemical potential
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Aluminum



Sommerfeld Expansion: chemical potential

http://lampx.tugraz.at/~hadley/ss1/materials/thermo/dos2mu.html


