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The Integer Quantum Hall Effect http://waww-pha jhu-edu/~giuym/ghe/noded . html
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The experiments show that between two adjacent Landau levels, the Hall resistance has fixed values and
the longitudinal resistance Rz vanishes, which means that the electrons are localized in this region.

Localization is a key point to interpret IQHE.
PNAAANAATNAAAACNS TN ST NS PP,

Fig.6 Experiment setup

Due to impurity, the density of states will evolve from sharp Landau levels to a broader spectrum of
levels(Figure 7). There are two kinds of levels , localized and extended , in the new spectrum , and it is
expected that the extended states occupy a core near the orighinal Landau level energy while the localized
states are more spread out in energy. Only the extended states can carry current at zero temperautre.
Therefore, if the occupation of the extended states does not change, neither will the current change. An
argument due to Laughlin(1981) and Halperin(1982) shows that extended states indeed exist at the cores
of the Landau levels and if these states are full, (i.e., the Fermi level is not in the core of extended states)
then they carry exactly the right current to give Eq. (22).
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