Driving kinetically constrained models into nonequilibrium steady states: transport properties and conﬁnement
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- Fixed density of particles p on a 2d lattice with
periodic boundaries.

- Particles move if and only if they have at least two
empty neighbors before and after the move.

- An external field is applied so that the probability
to do backward moves decreases exponentially:

P backzexp [ -E]
- in the transverse direction,
unbiased.

' Kinetically Constrained
Asymmetric Simple

Exclusion Process [4]

2d Lattice Gas with
constrained moves: mimics
the cage effect present in
glasses and jammed granular
materials.
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The transverse length
distributions of such

1 15Io sgr:p?e.i?a WIS structures are exponential: a
'  E-6. growing characteristic
z correlation length can be
A o 05 linked to the increase of the
field intensity. This length
eventually saturates
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LONG-LIVED NON-GAUSSIANITY OF THE LONGITUDINAL DISPLACEMENT DISTRIBUTIONS
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At short times, exponential
tails in the van Hove functions
reveal the presence of cage
dynamics. The competition
between external driving and
kinetic constraints induce a
long-lived asymmetry in the
distributions: structural
rearrangements in the
backward direction are rare

[1].
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With a biased dynamics [3]
(parameter s) one can show
that the emergence of
heterogeneous spatial
structures at strong fields
corresponds to a separation
between trajectories with
high/low current. The
transition is discontinuous in
the strong field limit.
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Changing the aspect ratio of
the model allows to reveal
the bimodal nature of the
current distribution [2].

Indeed, with reducing the transversal dimension, the dynamics gets
more and more affected by the characteristic length of the
intermittent structures. This allows to distinguish the flowing
trajectories from the non-flowing ones .
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