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The study of active matter has been a growing topical field of research
in recent years. A suspension of self propelled (SP) particles, modeling for
instance microbial or bacterial fluids, fish schools, or synthetic swimming
microrobots, is a primary example of an active material. Differently from
their passive counterparts, active and SP particles continuously burn en-
ergy from their surroundings or from internal sources, typically to move
and this drives them out of equilibrium even in steady state. Elucidating
the possibly universal properties of such active and self-propelled matter
has prompted physicists to consider highly simplified models, such as the
Vicsek model, which has become a paradigm in this field. This model
exhibits a continuous transition from a disordered phase to an ordered
one in which flocks of SP particles form and move coherently, with long
range order even in 2 dimensions.

In our recent work we have extended the study of active materials to
the case of externally driven, sheared, suspensions. We find that in the
presence of shear (i) there is no order-disorder transition, and that (ii)
coarsening of the domains is arrested so that clusters of particles assume
an anisotropic shape with a well defined size decreasing with shear rate.
Moreover, shear (iii) suppresses the so-called giant density fluctuations
which are observed in the quiescent limit. Our results lead to a series of
predictions for externally driven active systems, such as bacterial fluids,
bird flocks, or even inanimate active matter such as vibrated granular
rods.
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