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Pattern Formation in Driven Systems1 KATHERINE KLYMKO,
Univ of California - Berkeley — Model colloidal particles of two types, driven in
opposite directions, will in two dimensions segregate into lanes, a phenomenon stud-
ied extensively by Lowen and co-workers [Dzubiella et al. Phys. Rev. E 65, 021402
(2002)]. We have simulated mixtures of oppositely-driven particles using three nu-
merical protocols. We find that laning results from enhanced diffusion, in the di-
rection perpendicular to the drive, of particles surrounded by particles of the oppo-
site type, consistent with the observation of Vissers et al. [Soft Matter 7, 6, 2352
(2011)]. By comparing protocols we find that enhanced diffusion follows from a
simple geometrical constraint: oppositely-driven particles must, in the time taken
to encounter each other in the direction of the drive, diffuse in the perpendicular
direction by about one particle diameter. This constraint implies that the effec-
tive lateral diffusion constant grows linearly with drive speed and as the square
root of the packing fraction, a prediction supported by our numerics. By invoking
an analogy between hard particles with environment-dependent mobilities and mu-
tually attractive particles we argue that there exists an equilibrium system whose
pattern-forming properties are similar to those of the driven system.
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