Extreme events in a driven system of hardcore particles out of equilibrium
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We study a one-dimensional system of classical hardcore particles known as
Asymmetric Simple Exclusion Process, which represents the most simple ver-
sion of a “driven” Ising system and plays therefore a fundamental role in the
theory of many-particle systems out of equilibrium. We ask how such a system
may produce an atypically large currents over large period of time, which is an
extremely rare event. The dynamics, initially strictly local, under such a restric-
tion develops long-range interactions which may be described via an effective
Markov process. The form of the long-range potential, the stationary state, and
the rates for the effective Markov process are found analytically. Finally, we fi-
nd surprising connections to a quantum system of free fermions and Dyson’s
circular unitary ensemble of random matrices (CUE).



