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Realization of new electronic phase transitions based on quantum tunneling
processes by a strong mid-infrared electric-field pulse

Okamoto, Hiroshi
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In this stud%, we aimed to observe giant electronic responses and ultrafast
phase transitions based on a new mechanism by irradiating organic molecular crystals with a
mid-infrared (MIR) pulse. First, in order to observe the response along the electric field waveform
of the MIR pulse, a phase-stable MIR pulse was generated, and a high-precision sub-cycle
spectroscopy system was constructed in combination with the visible ultrashort pulse. Using this
system, in a neutral-ionic transition system of a molecular crystal, we observed ionic-neutral
transition triggered by intermolecular charge transfers driven by molecular-vibration excitation and
that caused by quantum-tunneling processes driven by non-resonant excitation. In a Mott insulator
dimerized due to the spin-Peierls mechanism, we succeeded in observing a melting of spin-Peierls
phase triggered by carrier generations by the electric-field-induced quantum tunneling processes.
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