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MgB,, a metallic superconductor, is known to exhibit a two-superconducting-gap
structure associated with two bands, termed n and ¢ bands, at the Fermi level. This two-
band structure serves as the perfect platform to study some interesting physical
phenomena. Here, we utilize this two-band structure to detect and study the two distinct
Higgs modes in MgB, and their interactions. Using terahertz pump — terahertz probe
spectroscopy, we examined the ultrafast reactions of the order parameter of our 60-nm-
thick MgB,-film sample to nonadiabatic excitation in the n-band caused by a monocycle
THz pulse. In our initial test for the Higgs mode, we generated and detected forced
oscillations of the order parameter in the n-band and high-frequency forced oscillations in
the larger 6-band. Whereas the n-band Higgs mode is considered to be excited through
the nonadiabatic excitation by the incident THz pulse, the o-band Higgs mode excitation
suggests coupling between the two Higgs modes since the incident pulse was not in the
nonadiabatic excitation regime of the c-band. With this, we believe that there is a distinct
connection between the two Higgs modes, and through further tests of MgB,, we hope to
detect the relaxed oscillations and interactions of the two Higgs modes. This ongoing
study can lead to a fundamental understanding of how multiple Higgs modes interact and,
at the same time, provided us with a powerful tool to study more complex multiband
superconductors such as iron-based superconductors.
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Conclusions

 Detected forced oscillations of two Higgs modes through

Introduction Characterization of 60nm MgB, Sample

The Higgs Field pervades the universe, giving mass to particles. Excitations in this field are known as
Higgs bosons. Higgs bosons are known as Higgs amplitude modes in condensed matter physics. Here,
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Analysis of TPTP experiments
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