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Study of nonlinear terahertz response in Weyl semimetals with broken inversion
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Weyl semimetals with broken inversion symmetry exhibit a second-order
nonlinear interaction owing to its nonreciprocity. So far, the electromagnetic response has been
investigated by dc or high-frequency light (0.1-1 eV), and terahertz spectroscopy, which fills the
gap between dc and high-frequency light, is very important in that it explores the response near the

Fermi surface.

In this study, we investigated the electromagnetic response of the Weyl semimetal Td-WTe2 in the
terahertz frequency. We have successfully observed the second and third harmonic generation at room
temperature for the first time. We also found that the contribution of the room-temperature
nonlinear Hall effect in the terahertz frequency is sufficiently small. Furthermore, we developed
on-chip terahertz spectroscopy measurement system which enables the measurement of the terahertz
response of tiny or flake samples such as Td-WTe2.
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