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Molecular theory and experiment on thermophoresis
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Micro scale thermophoresis is investigated based on molecular fluid dynamics. The
theoretical analysis using the kinetic theory and the numerical analysis by the molecular dynamics
simulation are carried out, and the following results are obtained. (1) For _a simple model fluid, the
Boltzmann-type equation describing the thermophoresis of a target particle is derived. The perturbative
analysis of the equation yields the advection-diffusion equation of the macroscopic density of the target
particles. (2) For a Lennard-Jones fluid, the effect of interaction between a target particle and solvent
particles on the thermophoresis is clarified. In addition, the micro fluidics device that is suitable for
the observation of thermophoresis from the direction perpendicular to the thermal gradient is developed.
TEe difgerence of the responses to the thermal gradient between a polystyrene and a silica bead is
observed.
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