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Magnetite (Fe30,) exhibits a Verwey transition from insulator at low temperature to metal
at high temperature, which changes the charge-ordered state and electrical resistivity with
more than two orders of magnitude. Owing to this functionality, the dynamics of this
transition is important from both fundamental and device application viewpoints. In this
study, in order to approach the essence of the dynamics of the Verwey transition, we aimed
to elucidate the dynamics of the phase transition by using our original nanostructuring
technology, which enable to observe the pure phase transition without the influence of
defects and impurities. The research was carried out to elucidate the phase transition
dynamics in a damage-free and miniaturized sample. By applying a free electron laser to
macroscopic samples, we elucidated the temperature- and energy-dependent phase
transition dynamics driven by THz pulses and the body critical dynamics related to the
trimer (trimeron) during the phase transitions.
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