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We found switching of supercurrent through two-dimensional electron gas
(2DEG) with the spin-Hall effect. The transition from O-junction to pi-junction in such a
superconducting junction was found due to a trapping of magnetic flux in superconducting electrodes
was also found. We succeeded in making an n-type diluted ferromagnetic semiconductor (In,Fe)As
superconducting with proximity effect and found the pairing is probably spin-triplet.

We confirmed experimentally for the first time that through a quantum point contact with strong
spin-orbit interaction spins are highly polarized particularly on the plateau with single
conductance quantum.

With this technique, we found that so called "Zitterbewegung” phenomenon, which is characteristic

in relativistic electrons, appears as reproducible conductance fluctuation versus in-plane magnetic

field in spin-polarized transport.
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