Activity drives the system from two-state to multi-state

In analogy with the equilibrium case, we calculate the negative entropic
landscape. As we increase activity, new dips appear, corresponding to
configurations where disks are in contact on the boundary.
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In 1D entropic landscape, high-persistence system develops five metastable
states. In higher dimensions, more peaks emerge (see transition networks).

Quantifying Distance from Equilibrium

Wasserstein-1 distance between equilibrium
and non-equilibrium landscapes:

Wi(u,v) = [*_|U(|a)=V(|h])|d|n]
for probability distributions u, v with CDFs U, V.
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Conclusion/Outlook

Activity induces disks to collect on
the boundary, biasing their
exploration of space and producing
emergent metastable states in the
entropic landscape. We capture
state transitions on this landscape
via a Markov state model, and find
that these transitions break detailed
balance.

How this can be used to steer
dynamics in robotic particles, and
the effect of other nonequilibrium
forces such as nonreciprocity, are
near-term focuses of ours.
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