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Exploring extreme response of solids exposed to intense few-cycle mid-infrared
electric fields

Ishii, Nobuihsa

19,500,000

10 MV/cm

We have explored extremely nonlinear response of solid. We have developed an
intense femtosecond laser in the mid-infrared region of the spectrum, allowing the application of
more than 10 MV/cm electric fields in solids without optical damage. As a result, the response of
electrons in solids exhibits extremely nonlinearity, generating high harmonics up to the ultraviolet
region, which consist of comb-like spectral components that have integer multiple of the laser
frequency. The polarization resolved study of the high harmonics directly allows us to determine the
band curvature of the lowest conduction band of solids. In other experiments, we have demonstrated
the selection rules in solid high harmonics generation experimentally for the first time.
Additionally, we have detected the reflected high harmonics from solid interfaces, which reveals the
propagation effect of intense mid-infrared pulses on high harmonic generation in solids.
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