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Dynamical property of topological physics in multi-dimensional space of
superconducting phase at multi-terminal Josephson junction

Yokoyama, Tomohiro
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We have proposed extensions of the Josephson effect in multi-terminal

Josephson junctions. Owing to the addition of supoerconducting phases, we have obtained
qualitatively different properties from two-terminal junctions.

In the case of four-terminal junctions, topologically protected Weyl singular points are emerged. In
this study, by tuning the structure electrically, the Weyl points move continuously. They are
pari-created and pari-annihilated accompanying with the topological phase transition. The Weyl
points draw open and closed trajectories, which indicates a dynamical classification of topological
phase transitions. For three-terminal case, we have obtained an asymmetric current-phase relation,
hence a controllable Josephson diode effect is acheived.

These results indicates an emergent physics without spin-orbit interaction or paticular materials,

which open an aspect of artifical quantum physics.
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