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Solitons in driven overdamped Brownian motion
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In systems with inertia, solitons are waves whose dispersion is suppressed by nonlinear effects. We demon-
strate that solitons can occur also in the absence of inertia in overdamped dynamics of Brownian hard spheres
driven through periodic potentials at high density. In such systems, the dispersion of density waves is sup-
pressed due to the fact that particles keep together in clusters and external forces are not able to separate
them. The motion of clusters can induce particle currents even in the zero-noise limit, where transport of sin-
gle particles over potential barriers is not possible. The structure of the particle current suggests that solitons
dominate the particle current also at high noise. The predicted effects can occur in a broad class of periodic
systems.
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