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PURXNEOEE

Electrostatic carrier doping has attracted much attention during a past decade because of a successful achievement to induce the
novel physical properties. Furthermore, an electronic device based on electrostatic carrier doping, i.e., field-effect transistor (FET) is a
core element of modern electronics, and the progress of performance of FET device is a very significant task from technological point
of view. Therefore, the study on electrostatic carrier doping is one of the most fascinating and significant research subjects from
viewpoint of both science and technology. Throughout a whole of this thesis, the author reports transport properties of various
interesting materials which are electrostatically carrier-accumulated. The final goal of this study is to clarify and detect the interesting
physical and electronic properties of various low-dimensional materials using the FET technique. The author aims to tune the physical
and electronic properties of the materials using filed-effect carrier doping, and to induce novel physical properties, in particular
superconductivity.

In chapter 3, the author reports FET properties of one of the ideal 2D layered materials, Mo(Se1-xTex)2, which showed polarity
switching in FET operation with increasing x. In chapter 4, the FET properties of a new class of low-dimensional Bi compounds,
Bi2CuO4 and LaOBIS:, are reported, verifying the successful electron accumulation in LaOBIiS2 using FET with electric-double-layer
(EDL) capacitor. This is the preliminary work for the electrostatically induced superconductivity observed in LaOBiS2 which is
described in chapter 5. In chapter 6, the author applied the EDL FET technique for topological insulator which is one of the most
attractive quantum materials. In chapter 7, the author proposed a new type of EDL FET device utilizing graphene edge. The FET
characteristics clearly depended on the edge-form of graphene, i.e., the zigzag-edge graphene FET provided a conductance peak around

a charge neutrality point which is assigned to the singular electronic state.
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