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Elucidating nonlinear dynamics of nanometer-scale fluids with microscopic
experimental study

Kageshima, Masami
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Nonlinear behavior of nano-confined fluid was experimentally analyzed from a
microscopic viewpoint. Atomic force microscopy (AFM) specially tuned for shear viscoelasticity
analysis was utilized. Bio-compatible polymer MPC noted for its characteristic lubricity in a
hydrated state was constrained between two hydrophilic surfaces to analyze its shear viscoelasticity
while the shear amplitude was swept from nanometer to subnanometer level. It was found that the
viscous property was classified into drastically contrasting regimes depending on the amplitude
range. This remarkable behavior was interpreted from the roles played by polymers and water
molecules during the sliding motion. In addition, characteristic complex mechanical interaction
between two surfaces placed in near-critical binary mixture was detected using the similar
viscoelasticity analysis technique based on AFM.
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