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https://arxiv.org/abs/0909.1717
Ber‘r‘y Cur‘vatur‘e https://www.psi.ch/media/insulator-makes-electrons-move-in-an-ordered-way

Berry curvature of fermion spatial momentum

chiral magnetic effect quantum Hall effect
chiral vortical effect topological insulators
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Formalism

fermion ground state @ (p)



Formalism

fermion ground state @ (p)

ground state projection
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Berry link variable
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(2+1)-dim. Wilson fermion
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(2+1)-dim. Wilson fermion
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2-dim. U(1) Berry link variables

2-dim. U(1) lattice gauge theory



Berry curvature topological charge density
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1st Chern number topological charge
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1st Chern number
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Thouless, Kohmoto, Nightingale, den Nijs (1982)
Example Suddards, Baumgartner, Henini, Mellor (2011)
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Chern number
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Chern number
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lattice QCD simulation of the Berry curvature:

v' formulated

v checked in (2+1)-dim. Wilson fermion

v" applicable to realistic systems
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