Bethe Ansatz in non-equilibrium statistical mechanics: techniques and applications

The aim of these lectures is to present some exact solutions in non-
equilibrium statistical physics, by using the Bethe Ansatz, a method origi-
nally developed by Hans Bethe in 1931 to solve quantum mechanical prob-
lems. The Bethe Ansatz has become a seminal tool to derive exact results
in theoretical physics, ranging from solid-state to high energy physics. We
shall explain how it can be applied fruitfully to systems far from equilibrium,
allowing us to calculate large deviation functions, that play a role similar to
the thermodynamic free energy.

The outline of the lectures will be as follows:

1. General overview of equilibrium versus non-equilibrium statistical
mechanics. The asymmetric exclusion process (ASEP) and the Matrix Rep-
resentation Ansatz.

2. Coordinate Bethe Ansatz: Calculation of the gap of the ASEP.
3. Functional Bethe Ansatz: Exact results for large deviation functions.

4. ASEP and Vertex Models: Introduction to the Algebraic Bethe
Ansatz.

5. Infinite systems and determinantal processes: current fluctuations
and Tracy-Widom statistics.

6. Macroscopic Fluctuation Theory: a search for classical integrability?
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