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Abstract: 

We will consider the mixing time and cover time problems for random walks on finite graphs.
We will first present a simple geometric condition which characterises, on vertex-transitive
graphs of bounded-degree, whether the properly rescaled cover time has asymptotically Gumbel
fluctuations, and whether the uncovered set is decorrelated around the cover time.
Next we will discuss an improvement of the Diaconis–Shahshahani upper bound lemma and a
novel identity for the characters of the symmetric group. We will explain how they allow to find
the cutoff profile for random transpositions.

We also use WKB methods to prove the local-in-time semiclassical limit of the Pauli-Poisswell equation to the 
Euler-Poisswell equation which corresponds to the Vlasov-Poisswell equation with monokinetic initial data. A 
key step is to obtain a priori energy estimates for which we have to take into account the Poisson equations for 
the electromagnetic potentials. We also obtain weak convergence of the monokinetic Wigner transform and 
strong convergence of the density and the current density.
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