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Observation of Dynamic Fluctuation at Phase Changes and Study on the Mechanism
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We have developed experimental methods to capture various phenomena
during phase transitions, in which dynamic fluctuations become apparent, and applied it to several
systems. The samples are ionic liquids, which are characterized by relatively slow phase
transitions.

We succeeded in capturing the surface melting and its crystallization by using a laboratory-made
ultra-sensitive calorimeter and a Raman scattering system that can measure simultaneously with the
calorimeter. In this sample, it was found that the phase transition is triggered by the
conformational change of the constituent ions and that the surface melting occurs to relieve the
structural stress of the complex ionic configuration. NMR relaxation time measurements were
performed on another sample with a plastic crystal phase. It was clarified how the rotational and
translational motions of the ions are involved in the phase transitions.
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