
The N translational symmetries
A crystal L×L×L has       unit cells.3
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Constructed the grand canonical partition function for noninteracting fermions. 
Derived the Fermi-Dirac function.
The thermodynamic properties depend on the density of states.
For free electrons we found the density of states. The free electron model is a 
one parameter model.
Properties of metals depend mostly on the electron states at the Fermi surface.
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The free electron model is a one parameter model



Fermi surface for free electrons
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Properties of metals depend mostly on the electron states at the Fermi surface

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

No Fermi surface in the 1st Brillouin zone



2d square
2N electron states in a 
Brillouin zone

The Fermi surface 
strikes the Brillouin 
zone boundary at 90o.



2d rectangular

open orbits

electron orbits 
enclose filled states

hole orbits
enclose empty states



2d centered rectangular2d hexagonal



2d oblique



Student project

Replot the Fermi surfaces in 2-D plotting just the surface.
It would be best if we use a program to draw the Fermi 
surfaces dynamically.



Fermi surface for fcc in the empty lattice approximation 
Valence 4


