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Topological insulator/superconductor junction is an attractive platform for noise—tolerant quantum computing.
This project originally aimed to develop a fundamental basis for topological insulator/superconductor—junction—
based devices. | have successfully fabricated the topological insulator-based Josephson junction and observed
dissipation—less transport phenomena called the Josephson effect. Moreover, the link between the electron
concentration of the topological insulator and the Josephson effect was investigated, aiming to realize more noise—
tolerant quantum states. Although more work is needed to manipulate the quantum states, the above study leads
to unexpected results, including observation of a two—dimensional flat band in antiferromagnetic kagome metal
FeSn and universal conductance fluctuations in conductive oxides PdCoO,, which revealed quantum states that
were not discovered before. The results open a pathway to functional devices that utilize the unique properties
of the quantum states.




