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Non-equilibrium_dynamics of quantum order in strongly correlated electron system
revealed by using ultrafast x-ray pulses

Fukaya, Ryo
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To reveal the long-range ordered electronic and lattice structures in the
non-equilibrium states that reflect physical properties of strongly correlated electron systems, we
have conducted time-resolved X-ray diffraction and scattering measurements. These measurements
utilized a combination of hard and soft X-ray pulses with femtosecond and picosecond durations,
depending on the observed time scales and quantum degrees of freedom. By combining synchrotron
radiation with a variable repetition rate laser system, we have implemented a time-resolved soft
X-ray measurement system capable of measuring at a sampling frequency more than ten times higher
than conventional systems. Furthermore, we clarified the overview of non-equilibrium dynamics in
which photoexcitation triggers changes in the electronic state, leading to coherent modulation of
the quantum ordered state coupled with the phonon, and subsequently developing into a macroscopic
phase transition.
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