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Abstract:

We use a coarse grained model of disjoint semiflexible ring polymers to investigate
collective behavior of Self-Propelled Particles confined to a substrate, using computer
simulations. The rings are polarized with a motility force acting along a fixed set of
diametrically opposite points on the polymer. The degree of collectivity, characterized by the
average cluster size, the velocity field order parameter, and the polarity field nematic order
parameter, are found to increase with increasing the amplitude of the motility force and area
coverage of the cells.

Next, the combined effects of a circularly patterned substrate and circular confinement, on
the collective motion of SPPs, is investigated over a wide range of values of the SPPs
packing fraction φ ̄, motility force, and area fraction of the region that is patterned. The
confinement and the patterning of the substrate leads to circular motion of the particles. At
high values of φ ̄, the substrate pattern leads to reversals in the sign of the circulation, which
become quasiperiodic with increasing φ ̄. We also found that the substrate pattern is able to
separate SPPs based on their motilities.
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