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In this study, we have constructed the wavelength-tunable narrow-band
terahertz pulse generation system by difference frequency generation from a twin-type optical
parametric amplifier with a regenerative amplifier. We have also constructed an intense
ultra-broadband terahertz pulse system covering from sub-terahertz to mid-infrared region by using
two-color laser-induced air plasma. Time-resolved wide-range vibrational sum frequency generation
spectroscopy can be measured at once by using the ultra-broadband THz system. Time-resolved THz
spectroscopy has been carried out to study the photo-excited carrier dynamics of Dirac electrons in
solid states. The reaction dynamics of adsorbed molecules on model catalyst surfaces using THz
pulses was also studied.
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