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Active matter, chemotaxis and organization

When the motion of active particles couples to the local density of a diffusive agent,
its individual motion is obviously affected, but new collective phenomena also show up.

The internship/PhD will consist in using statistical physics methods (namely a com-
bination of stochastic calculus, Langevin and mean-field description for the density and
ordering fields, numerical simulations) to describe:

- how an updated description of the injection of activity leads to the emergence of the
concept of active Brownian particle;

- how activity couples to the collective density modes;

- how effective interactions between particles build up.

Once a description in terms of equations for continuous fields, with or without noise, is
achieved, this paves the way for the exploration of macroscopic organization (patterns, lo-
calized dynamical structures, etc.) and the characterization of the nonequilibrium features
of the system.
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Figure 1: (a) Experimental dynamical cluster of chemotactic active particles [Bocquet
et al., Phys. Rev. Lett. 108, 268303 (2012)]. (b) Stochastic numerical simulation with
emergent active motion.
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