Capturing self-propelled particles in a moving trap
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Catching fish with a fishing net is typically done by either dragging the net through the
quiescent water or by placing a stationary basket trap into a flowing river. We transfer these
ideas of fishing to micron-sized self-motile particles, which move actively in a solvent at low
Reynolds number, using computer simulations of a two-dimensional system of self-propelled
rods.

A static wedge-like confinement has been shown to a very efficient trap for active particles
by computer simulations [1].

We extend our model and drag the obstacle through the system. Theoretical prediction as
well as numerical results for the realization of a trapping will be given for the single swimmer
case. Furthermore the collective trapping efficiency is studied as a function of the apex angle
a of the trap (0 < o < ), the swimmer density and the drag speed v. There are three
emerging states corresponding to no trapping, partial trapping and complete trapping. We
map out that the full trapping state diagram can be explained by the effects already showing
up for the single particle case.
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