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Diffusion thermopower of quantum Hall systems measured in Hall-bar
and Corbino geometry
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It has been pointed out that the radial thermopo®grmeasured in the Corbino geome
is qualitatively diferent from the longitudinal thermopow&, in the Hall-bar geometry i
the quantum Hall systems (QHS) [1, 2]. In terms of the conductivity and the thermoe
conducitivity tensorsg-"and €, which relate the electric fiel@ and the temperature gradie
VT to the current densityasj = 6E — éVT, the thermopowers are given 8§ = ¢, /o, and
St~ &x/Tyx respectively, where we made use of the relatiqn < oy, for the latter. The
great majority of the thermopower measurements have been carried out on the Hall-bar
thus far [3]. In the present paper, we report our measurement performed on both the ¢
and Hall-bar setups.

The thermopower generally contains contributions from two distinct mechanisfiusidn
and phonon drag. While the latter is known to be dominant in the @d@aAs QHS [1,
3], it is the former that is expected to be more sensitive to the electronic properties
systems. In order to detect theffdision contribution selectively, we introduce the grad
only to the electron temperatuiie by employing the microwave heating technique. In
method, microwaves propagating through the coplanar waveguide (CPW) placed on the
are absorbed by the electrons beneath the slots of the CPW and raig€Rlge 1 inset), thereb
generating the gradieMT, toward the large Ohmic contact designed as the low-tempe!
anchor of the device.

The Corbino thermopowes$ thus measured is plotted in Fig. 2 along with the conduct
o In the QH plateau region§S takes large positive (negative) values just below (ab
integer fillings and inverts the sign at the center of the plateaus. This is in marked con
SH., which vanishes within the QH plateau regions. The behavi@Sofs in agreement wit
the diffusion Corbino thermopower calculated in a recent theory [2] treating disorder witt
self-consistent Born approximation.
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Fig. 1: Measurement devices in Hall-bar (a) o
and Corbino (b) setups. Upper inset depict§ig- 2: Thermopowe87 and conductivityr,
the close-up cross section of the heater sectiofleasured in the Corbino geometry.
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