(®)
2017 2019

Ultrafast spectral dynamics of shift current
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Shift current refers to the photocurrent in materials with broken inversion
symmetry, originating from the spontaneous shift of electron clouds upon photoexcitation in
real-space via the topological nature of the electronic bands. To unveil the ultrafast and
less-dissipative natures of the shift current, we study the spectral dynamics by analyzing the THz
electromagnetic waves generated from photoexcited carriers. The shift current is found to appear
faster than the experimental time-resolution (~100 fs) with a tensor response to the incoming photon

polarization, and shows a distinct time profile from that of the conventional optical
rectification. Importantly, the experimental shift current spectra in several ferroelectric
semiconductors nicely compare with those deduced by the first-principles calculations based only on
the crystal structures.
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