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The free electron model is a one parameter model



http://lamp.tu-graz.ac.at/~hadley/ss2/fermigas/thermo/thermo.php

Thermodynamic properties 



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

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



Expanding a 1-d function in a Fourier series

x
Any periodic function can be represented as a Fourier series.
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multiply by cos(2p'x/a) and integrate over a period.
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In two or three dimensions, a periodic function can be thought of as a 
pattern repeated on a Bravais lattice. It can be written as a Fourier series 
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Reciprocal lattice vectors 
(depend on the Bravais lattice)

Structure factors 
(complex numbers)
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In 1-D:



Reciprocal space (Reziproker Raum)
k-space (k-Raum) 
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k-space is the space of all wave-vectors.

A k-vector points in the direction a wave is propagating.

wavelength: momentum:
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Any periodic function can be written as a Fourier series
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Diffraction condition 
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Empty lattice approximation
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Empty lattice approximation

kx

ky

ik r ik r iG re e e  
    



Empty lattice approximation



Empty lattice approximation

aluminum

W. Harrison, Phys. Rev. 118 p. 1182 (1960)



Fermi surface for free electrons
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Constructing Fermi surface

No Fermi surface in the 1st Brillouin zone



2d square lattice 

2N electron states in a Brillouin zone

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

http://lampx.tugraz.at/~hadley/ss2/fermisurface/2d_fermisurface/2dsquare.php



http://lampx.tugraz.at/~hadley/ss2/fermisurface/2d_fermisurface/2dBz.php

Brillouin zones of two-dimensional Bravais lattices 




