Electrons
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Review: Electrons

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
two 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 two parameter model n,m

1-D Sclrddinger equation for a free particle
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2-D Scluéddinger equation for a free particle
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3-D Scluddinger equation for a free particle
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Empty lattice approximation
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Empty lattice approximation
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Empty lattice approximation
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2N states per Brillouin zone
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A crystal LXL XL has N = % unit cells.
a
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The first Brillouin zone contains ~N=%2_==_ k points.
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L

Each k state can hold 2 electrons (spin).

There are 2N states per Brillouin zone.

There are N translational symmetries.



The N translational symmetries
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A crystal LxLxL has N = % unit cells.
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Constructing Fermi surface
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No Fermi surface in the 1st Brillouin zone



2d square

2N electron states in a
Brillouin zone
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The Fermi surface
strikes the Brillouin
zone boundary at 90°.
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