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Overdamped Langevin dynamics vs. critical Langevin dynamics in a quadratic potential.
Each plot shows a single trajectory up to time t = 20000.

O The sample path of critical LD changes its direction only slowly, and its empirical
distribution gives a reasonable approximation of the Gaussian invariant measure.

O Conversely, due to random walk like behaviour, the empirical distribution of the
sample path of OLD over the same time interval is still patchy and asymmetric.
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2. Lifts: From Markov chains to diffusions
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b) From discrete to continuous time
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c) Lifts of reversible diffusions
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3. Bounds for relaxation times
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b) Optimal lifts
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4. Proof of upper bound on relaxation time
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b) Proof of space-time Poincaré inequality via lifts + divergence lemma A == 323 £l
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Space-time divergence lemmas and optimal non-reversible lifts of diffusions on Riemannian manifolds with boundary
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Convergence of non-reversible Markov processes via lifting and flow Poincaré inequality
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EGHLM '25:

- New simplified framework for convergence of non-reversible Markov proceses
- Explicit criteria for flow Poincaré inequalities
- Simplified conditions are easier to verify in applications



