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Unveiling thermally activated dynamics in liquids and microscopic origin of
viscosity
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Local dynamics of atoms in liquids has been studied with inelastic X-ray
scattering, neutron scattering, and molecular dynamics simulation. Inelastic X-ray scattering
experiments revealed elementary excitation in the dynamics of liquid water and its connection to
viscosity through real-space, real-time correlation function, so-called van-Hove function (VHF). We
clearly found isotope effects on structural relaxation in liquids.

We also performed Brownian dynamics simulation and neutron scattering experiments on charged
colloidal suspension under steady shear. The results show a close connection between steady shear
viscosity and anisotropic pair-distribution function.

Molecular dynamics simulation on various liquid metals have showed a strong correlation between
atomic level pressures and local shear relaxations, indicating that local structure-dynamics
relationship holds.
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