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Quasi-stationary distributions for strongly Feller processes and
application to hypoelliptic Hamiltonian systems

Boris NECTOUX, LMPB - Université Clermont Auvergne

In this talk, I will give a general framework [1] ensuring existence and uniqueness of quasi-stationary
distributions for strongly Feller processes (Xt, t ≥ 0) on a set D in the space of measures ν such that
ν(W1/p) < +∞, where W is a Lyapunov functional for the non-killed process (Xt, t ≥ 0) and p > 1.
Exponential convergence (in this set of measures) of the law of the process (conditioned not to leave
D) towards the quasi-stationary distribution is also derived. These results are then applied to a wide
range of hypoelliptic Hamiltonian systems (Xt = (xt, vt), t ≥ 0) in R2d solution to{

dxt = vtdt,

dvt = −∇V(xt)dt− γ(xt, vt)vtdt+ Σ(xt, vt) dBt,
(1)

when D = O × Rd, O ⊂ Rd. Such domains are indeed those of interest to justify the use of a kinetic
Monte Carlo processes (also called Markov jump processes) to model the state-to-state dynamics of a
molecular system whose evolution satisfies (1). The approach also applies to singular potentials V as
the Lennard-Jones potential and the Coulomb potential [2].
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