Integer quantum Hall effect at finite temperature
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Since the discovery of the integer quantum Hall
effect in 1980 [1], more than two decades have passed.
And yet, the microscopic mechanism of the effect is
still not clarified. There seems to be two different
approaches in the theoretical attempts. In the MOS-
FET experiment [1], the fundamental problem that
divides these two approaches is the relation between
the gate voltage and the electron number density.
In the theory based on the electron localization hy-
pothesis [2], a simple linear relation between these
two quantities is assumed. On the other hand, in
the theory based on the electron reservoir hypothesis
[3][4][5], the electron number density is given as the
quantum statistical expectation value of the grand
canonical ensemble, where the gate voltage appears
as the shift of the chemical potential. The latest ex-
perimental results seem to support solidly the elec-
tron reservoir hypothesis [6]. In this paper we ex-
amine the effects of finite temperature on the Hall
conductivity on the basis of the reservoir hypothesis
in view of possible experimental observation [7].
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