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Persistence diagrams are central objects in topological data analysis. They
are pictorial representations of persistence homology modules and describe
topological features of a data set at different scales. In this talk, I will discuss
the geometry of spaces of persistence diagrams and connections with the the-
ory of Alexandrov spaces, which are metric generalizations of complete Rie-
mannian manifolds with sectional curvature bounded below. In particular, I
will discuss how one can assign to a metric pair (X, A) a one-parameter fam-
ily of pointed metric spaces of (generalized) persistence diagrams D, (X, A)
with points in (X, A) via a family of functors D, with p € [1,00]. These
spaces are equipped with the p-Wasserstein distance when p > 1 and the
bottleneck distance when p = oco. The functors D, preserve natural metric
properties of the space X, including non-negative curvature in the triangle
comparison sense when p = 2. When p = oo, the functor D, is sequentially
continuous with respect to a suitable notion of Gromov—Hausdorff conver-
gence of metric pairs. When (X, 4) = (R?, A), where A is the diagonal of
R2, one recovers previously known properties of the usual spaces of persis-
tence diagrams. This is joint work with Mauricio Che, Luis Guijarro, Ingrid
Membrillo Solis, and Motiejus Valiunas.
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