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This research established a new observation method of superconducting Higgs
mode where the optical conductivity around the superconducting gap energy in the presence of dc
supercurrents.

The Higgs mode is the collective excitation of the amplitude of the superconducting order parameter,
which does not generally couple to electromagnetic waves in the linear conducting regime because it
does not associate with electric nor magnetic polarizations. However, it was theoretically

predicted that the Higgs mode can be observed as a linear absorption if a dc current is introduced

to the superconductor. We measured the terahertz conductivity of superconducting thin films in the
presence of large dc currents and demonstrated the prediction qualitatively and quantitatively.
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