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Microscopic theory of Stokes resistance
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Stokes®™ law describes the force exerted on a macroscopic solute from flowing
solvent particles using the hydrodynamic equations with a boundary condition on the solute surface.
In the present study, the boundary condition is exactly derived from Hamiltonian equations even at

a high solvent density, such as a liquid state. It is derived from the large-solute particle linmit
in regions far from and near the solute particle. From the limit near the solute, the slip boundary
condition is always obtained if the solute-solvent particle interaction depends solely on the
distance between particles. In addition, the deviation from the slip boundary condition is obtained
by perturbation expansion in solute-solvent size ratio.
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