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Material synthesis with extremely high electric field on an electrochemical
interface
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(1) new transition metal dichalcogenite with layered structure CoTe2 and
NiTe2, which do not exist in bulk, were developed as thin films. (2) For germanane thin films, in
which germanium is two-dimensional and hydrogen-terminated to be stable in air, we developed
two-dimensional Hall gases with very high mobility at low temperatures using electric double-layer
transistors. (3) We realized atomic-scale thickness control of SrV03, a typical metal of transition
metal oxides, using electrochemical etching technique. SrNb0O3, and SrTa03, which do not exist in
bulk, we observed for the first time the metal-insulator transition from metal to disordered metal
and insulator in these ultra-thin films. Furthermore, we found that the Rashba-type spin-orbit
intgraction that occurs in the ultra-thin films with broken inversion symmetry is very large for
oxides.
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