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FIG. 1: (a) Schematic illustration of the laser-plasma based intense THz radiation setup. (b) Electric field waveform
corresponding to the longitudinal (Ez) and transversal (Ep) components. (c) Z-scan results for high-resistivity Si at
room temperature. (d) Temporal waveforms of the longitudinal and transversal electric fields measured with GaP
(100) and GaP (110) crystals. (e) Intensity profiles of the longitudinal (I1z) and transversal (Ip) electric field
components at the focus. %
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FIG. 2: (a) Schematic illustration of the THz two-dimensional spectroscopy experiment. Irradiation by three sequential
pulses Ea, Es, and Ec produces radiation E® towards phase matched direction due to the four-wave-mixing (4WM),
which is probed by electrooptic sampling in GaSe. (b) Geometry of the experimental setup. Pump pulses Ea and Eg can
be either THz or visible wavelengths. For generating THz pulse pair we constructed 4-arm THz interferometer to
temporally separate the phase-locked pulses, while for the visible we used TWINS. (c) Full THz-4WM signals from InSh
test sample plotted in 2 dimensional map. (d) Temporal waveform of the transmission of THz pulses from Fe.Os3 at
different positions near focal spot (corresponding to peak electric field of approximately 10MV/cm and 4MV/cm). (e)
Fourier spectra of (d). (f) Change of the complex refractive indices 4n and 4k in HOPG measured by 4WM with visible
pump and THz probe.
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FIG. 3: (a) Temperatt(rﬂer-nljnduced spin reorientation phase transition of ErFeOs. (b) Absorption spectra of ErFeOs. Inset
shows the spectra of pump pulses tunable around the f-f transition wavelength. (c) Polarization-independent component
of the Faraday rotation waveform measured in the SRPT temperature (84 K) with on-(1518nm) and off-(1380nm) resonant
wavelengths. (d) Pump wavelength dependence of the offset signals at 84 K showing peak at resonant wavelengths. (e)
Polarization-dependent waveform measured at around 20K, showing emergence of the possible quantum beating signature
in the case of resonant pumping (1503 nm). (f) Fourier spectra of (e).
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