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1.  Berry phases, zero-field Hall effect, and “one-way light”

II.  Anomalous and Spin Hall effect,Topological insulators

1II.  Non-abelian FQHE states



• Bands are doubly-degenerate at generic points in the Brillouin zone

• Bands at special k-points where 2kj = G are classified by inversion 
symmetry Ii(kj) = +1 or -1 about  inversion center i in the real-space unit 
cell.

• In 2D (3D) there are 4 (8) special k-points and 4 (8) distinct inversion centers;  
the product over all bands below the Fermi energy is

• In 2D and above this is independent of which inversion center i is chosen

Bands with both time-reversal and 
spatial-inversion symmetry:

This is clearly a “topological invariant”, but Kane and Fu’s recent 
(2006) result shows the not-so-obvious fact that it must have the 
value +1 in the absence of spin-orbit coupling. 

η0 =
∏

j

Ii(kj) = ±1 Fu and Kane, 2006




















