Problem 1 A fundamental problem in sub-Riemannian geom-
etry is that of the regularity of length-minimizing curves. It
has been shown recently that such curves cannot have corner-
type singularities. The aim of this research is to identify
additional types of singularities that sub-Riemannian length-
minimizing curves cannot exhibit.

r
Problem 2 It is known that a suitably defined random walk
on a sub-Riemannian manifold converges in law to a “hori-
zontal” Brownian motion, directly tied to the sub-Laplacian.
The aim of this research is to identify further geometric in-
formation that can be recovered from such processes, and,
in particular, the structure of the cut and conjugate loci.

\
Problem 3 The study of stochastic processes on manifolds lies
at the interface between stochastic analysis and differential
geometry. Limiting distributions of the nodal area of random
eigenfunctions on the sphere and torus have been obtained
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