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The classification of electronic states according to topo-
logical invariants is a powerful tool for understanding
many body phases which have bulk energy gaps. This
approach was pioneered by Thouless, Kohmoto,
Nightingale, and den Nijs [1] (TKNN), who identified
the topological invariant for the noninteracting integer
quantum Hall effect. The TKNN integer, n, which gives
the quantized Hall conductivity for each band o, =
ne?/h, is given by an integral of the Bloch wave functions
over the magnetic Brillouin zone, and corresponds to the
first Chern class of a U(1) principal fiber bundle on a torus
[2.3]. An equivalent formulation, generalizable to interact-
ing systems, is to consider the sensitivity of the many body
ground state to phase twisted periodic boundary conditions
[4.5]. This topological classification distinguishes a simple
insulator from a quantum Hall state, and explains the
insensitivity of the Hall conductivity to weak disorder
and interactions. Nonzero TKNN integers are also inti-
mately related to the presence of gapless edge states on
the sample boundaries [6].
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