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Fermi sphere in a magnetic field

B  0

Landau cylinders
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Practically all properties are periodic in 1/B

Magnetization
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Fermi sphere in a magnetic field
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From the period of the oscillations, you can determine the cross sectional area S.
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Subtract right from left

Cross sectional area



Experimental determination of the Fermi surface

de Haas - van Alphen  

Rhenium  

SilverKittel  



De Haas - van Alphen effect

The magnetic moment of gold oscillates periodically with 1/B

Kittel  



http://www.phys.ufl.edu/fermisurface/
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diamagnetism
paramagnetism
ferromagnetism (Fe, Ni, Co)
ferrimagnetism (Magneteisenstein)
antiferromagnetism
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Coulomb interactions cause ferromagnetism not magnetic interactions.



Institute of Solid State Physics
Technische Universität Graz

Magnetism

 0B H M 
  

M H
 

 is the magnetic susceptibility

 < 0 diamagnetic
 > 0 paramagnetic

magnetic induction field

magnetic intensity

magnetization

 is typically small (10-5) so B  0H


