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THz-driven low-temperature photoreaction dynamics of hydrogen-bonded networks
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The purpose of this study is to elucidate the low-temperature photoreactive
dynamics by terahertz waves and to develop their applications, using the formation and cleavage of
hydrogen-bonded networks observed in the temperature-dependent terahertz spectral spectrum as an
index. Terahertz and synchrotron infrared spectrum measurements and first-principles calculation
were performed on microcrystal samples of five water-soluble vitamins, amorphous sample DMAPS
showing biocompatibility, and single crystal samples of vitamins that capture hydrated salt ions.
The structure of the harvested single crystal sample was determined by low-temperature X-ray
crystallographic analysis. In particular, the anharmonicity evaluation, the replacement of the
temperature effect by the permittivity, and the capture of liquid-like hydrated salt ions into a
single crystal, which were developed in this study, provide useful information to pursue
terahertz-driven low-temperature photoreactive dynamics.
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