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Observation of nonreciprocal charge transport phenomena caused by i
current-induced breaking of the time-reversal and space-inversion symmetries
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Supercurrents are dissipationless flows of superconducting electrons that
break both time-reversal and space-inversion symmetries. Therefore, superconductors under
supercurrent injection exhibit specific electromagnetic responses known as nonreciprocal transport
phenomena, resulting from the symmetry breaking.

In this project, we investigated nonlinear optical responses of superconductors by observing the
transmitted terahertz (THz) pulses for high-intensity and narrowband THz irradiations under three
methods of supercurrent injection: (1) direct injection of a DC supercurrent, (2) dynamical
induction of a transient current using THz pulses, and (3) static induction of a shielding current
using weak magnetic fields.
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