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Convection and diffusion are fundamental processes in regard to fluid
mixing. The two dynamics, convection and diffusion, usually have different spatial and temporal
scales, and thus they can be considered separately.

However, it has been revealed by the experiments that the cooperative effect of convection and
diffusion can cause nontrivial diffusion enhancement.

In this study, such cooperative effects were precisely investigated. We numerically found that
anisotropic diffusion and net shift as well as diffusion enhancement were observed under a
reciprocal flow. Such anomalous diffusion and convection were theoretically explained by the
discrete Fokker-Planck equation of the Langevin dynamics.
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