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Luttingerôs theorem for Fermi liquids

In a Fermi liquid, volume VF of Fermi surface is set  

by electron density n independent of interaction strength.  

 

VF = (2ˊ)
d
n/2     (mod Brillouin zone volume). 

 

Perturbative proof: Luttinger 

Non-perturbative topological arguments: 

Yamanaka, Oshikawa, Affleck (d = 1), Oshikawa (d > 1).  

 

Oshikawa: Regard as ̀`topological quantizationôô. 

 

 

 




