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A topological insulator has metallic surfaces, while it is insulating inside bulk. The surface carriers
form a spin-split Dirac band. Due to the unique electronic structure, the transport properties of a
topological insulator are of major interest. In particular, the test on the universality of quantum
Hal | effect in topological insulators is an important subject in quantum metrology. In this research,
we developed methods for precise measurement of surface transport of a topological insulator.

1. Control of the fermi level is an essential technique for realizing the quantum Hal |l effect. In this
research, we thinned a single crystal of Sng 0:Bi1 0sSbo oT€2S (Sn-BSTS), fixed on a p—doped Si/Si0, substrate
and fabricated a Hall bar device with the standard EB |ithography method. We succeeded in controlling
the electronic state of the top and bottom of the Sn—BSTS flake by applying gate voltages. On each surface,
a large modulation of the Hall coefficient with sign change was observed. This result suggests that
the fermi level was controlled across the Dirac point on the top and bottom surfaces.

2. Since every surface of a topological insulator contributes to electric conduction, complicated
current flow distribution occurs in the usual Hall bar configuration. To realize and measure the
single-surface conduction, we formed a Corbino geometry, which consists of concentric electrodes on
a Sn—BSTS flake. With the help of a numerical simulation and a phenomenological analysis, we demonstrated
the realization of the single-surface conduction.




