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Abstract

In this thesis, we investigated the diffusion thermoelectric power in a two-dimensional electron gas sub-

jected to a perpendicular magnetic field (the quantum Hall system) at a low temperature.

Firstly, we report the observation of the diffusion thermoelectric power. The thermoelectric power of the
quantum Hall systems (Seebeck effect and Nernst effect) generally contains contributions from two separate
mechanisms: diffusion and phonon drag. We observed the Nernst voltage by using current heating technique,
in which the temperature gradient is introduce by directly passing a current through one end of the Hall bar.
The technique allows us to heat the electron system, leaving the lattice temperature intact. As a result, we
succeeded in observing the diffusion thermopower exclusively by eliminating the phonon drag effect.

Secondly, we examine the generalized Mott formula which describes the relation between the thermoelectric
coefficients and the energy derivative of the resistivities in the magnetic field. We report that the diffusion
thremoelectric coefficients evaluated by the generalized Mott formula can be approximated well by those
calculated by the formulae employing the magnetic-field derivative instead of the energy derivative. This
shows that the thermoelectric properties of the system are mainly determined by the location of the Fermi
energy with respect to the Landau levels.

Finally, we made detailed comparison of the measured diffusion thermoelectric power and that calculated
using the generalized Mott formula from the resistivities and their derivatives. The good quantitative
agreement between the two traces confirms that the measured thermopower is actually derived from the
diffusion contribution by assuming that the heated electrons transfer the power to the cold areas through

diffusion and to the phonons via electron-phonon coupling due to piezoelectric potential scattering.
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