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Decoupling between shear viscosity and structural relaxation of viscous liquids
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We have presented an experimental method to extract the microscopic
structure coupled to shear viscosity by means of the combination of frequency-dependent complex
shear viscosity and the neutron or X-ray quasielastic scattering. When the static structure is
characterized by the strong main peak corresponding to the intermolecular contact distance, the
structural relaxation at the main peak is shown to dominate the viscoelastic relaxation. The same
methodology was also applied to liquids possessing prepeak reflecting the intermediate-range
structures, such as ionic liquids with a long alkyl chain and higher alcohols. The structural
relaxation at the prepeak contributes significantly to the shear stress in the case of higher
alcohol, whereas the coupling is rather weak in the case of ionic liquids.
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