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molecular selective phonon spectroscopy at amorphous interface by inleastic
neutron scattering
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We systematically investigated the hydration, temperature and pressure
effects on the boson peaks observed in the inelastic neutron scattering spectra in the terahertz
frequency range of proteins in the amorphous state, and found that the boson peaks are related to
the cavities iInside the protein molecules. Furthermore, our results suggested that boson peaks
couple with phonon modes of hydrated water that collectively fluctuate at the protein surface. These

results suggest that the nano-thermal properties of hydrated proteins in the amorphous state can be
analyzed from the view point of the phonon by inelastic neutron scattering experiments and
molecular dynamics simulations, indicating the importance of neutron-based analysis of nano-thermal
properties.
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