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Electric field control of surface conductivity in diamond and related materials
towards high temperature superconductivity

Yamaguchi, Takahide
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Towards the realization of high temperature superconductivity, we have performed
an electric field control of surface conductivity in diamond and related materials such as silicon. We
accumulated high density carriers and obtained a metallic carrier transport on the hzdrogen—terminated
surface of non-doped diamond using an ionic-liquid-gated electric field effect. Furthermore, we observed
quantum oscillations (Shubnikov-de Haas oscillations) in diamond for the first time through the
preparation of atomically flat hydrogen-terminated (111) diamond surfaces. We also found that the
transport properties depend significantly on the surface crystal orientation; in particular, we found a
spin-induced anomalous magnetoresistance effect for the hydrogen-terminated (100) surface of diamond.
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