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For i > 1 an integer, the Cech persistence diagram (PD) dgm,(A) captures in a multiscale fashion the
homology of a compact subset A C RP. The PD is a multiset of points in the half-plane Q := {(u,us) € R?:
uy < uz}, where, informally, each point (u1,ug) in the PD corresponds to a i-dimensional topological feature
that appeared in A' at scale t = uy (its birth time) and disappeared at scale t = us (its death time).

A key property of PDs is their robustness to small perturbation in the data, making them suitable for
analyzing real-world datasets. Although this robustness is often phrased in terms of the bottleneck distance
between PDs, this distance turns our to be too weak for some applications, as it is blind to the accumulation
of points in PD close to the diagonal 92 = {(uy,u2) € R?: uy = us}.

The general goal of this presentation will be to understand more finely the proximity between the PD of a
submanifold M C RP and of a subset A C M. More precisely, we show that for generic submanifolds M, the
PD of a finite approximation A of M is well-behaved. In particular, points in the PD of A that lie close to the
diagonal arise from points of A found in a neighborhood of finitely many points of M.

When the set A is assumed to be a random sample from some positive density on M, the description can
be made even more precise. In particular, we are able to derive precise asymptotics for the a-total persistence
of the random PD, which is shown to converge to a finite limit if and only if « is larger than the dimension of
the manifold M.

Joint work with: Charles Arnal (META), David Cohen-Steiner (Inria Sofia-Antipolis).

References

[1] Arnal, Charles and Cohen-Steiner, David and Divol, Vincent. Wasserstein convergence of Cech persistence
diagrams for samplings of submanifolds. Advances in Neural Information Processing Systems, 2024.

[2] G. Monge. Critical points of the distance function to a generic submanifold. To appear in Algebraic and
Geometryc Topology, 2026.



