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Abstracts

Penelope AZUELOS : Group structures on real trees and their products

The study of finitely generated and locally compact groups as geometric objects has been a highly
productive area for some time. In this talk I will discuss what group structures (or free transitive actions)
can look like on metric spaces that are very far from being locally finite or locally compact: real trees.
These are continuous analogues of simplicial trees which play an important role in geometric group theory,
and the group structures on them can be thought of as analogues of free groups. This can be made precise
using work of Berestovskii—Plaut, which shows that any group with the structure of a length space is the
quotient of a group with the structure of a real tree. I will discuss several methods of constructing group
structures (or free transitive actions) on real trees and, time permitting, their products, and discuss some
of the surprising behaviours that show up. Even when considering real trees, the class of group structures
on such spaces is vastly more diverse than in the discrete setting: while any simplicial tree admits at most
one free vertex transitive action, we will see that there are 92" pairwise non-isomorphic groups which
admit a free transitive action on the universal real tree with continuous valence.

Amanda BIGEL: Isoperimetric problem for Lorentz cone endowed with the Thompson metric
The Thompson metric on a cone is a finslerian metric that is invariant under all the linear automorphisms
of the cone. When we endow the Lorentz cone with this metric, we obtain a space isometric to H? x R
endowed with the following finsler metric: dyz + dg. We consider the Holmes-Thompson definition of
volume and area, and try to solve the isoperimetric problem, that is, we try to find the surface with least
area that encloses a fixed volume; we call the solution the isoperimetrix. In the Riemmanian case, it was
shown by Hsiang and Hsiang that the isoperimetrix is invariant by the action of ©O2. Their methods are not
adaptable to the finslerian case. To establish the same result in our setting, we introduce a new type of
symmetrisation on hyperbolic space H", namely the symmetrisation by horocycles. With this invariance,
the problem reduces to an optimization problem in dimension 2. We solve this problem, and find that the
solution is a sort of cylinder with specific height-radius ratio.

Xian DAI: Maximal stretches and Mather sets in manifolds of negative curvature

In this talk, we will introduce maximal stretches and Mather sets for negatively curved Riemannian
manifolds motivated from the study of Thurston’s metric in Teichmuller space. The connection between
maximal stretches and Mather-Aubry theory will be discussed. If time permits, we will discuss the
relations of Mather sets with best Lipschitz maps theory. This is joint work with Gerhard Knieper.

Vincent DUMONCEL & Corentin CORREIA: Isoperimetric profiles of halo products

In this talk, we present a joint work, where we compute isoperimetric profiles of halo products, introduced
recently by Genevois and Tessera as generalizations of wreath products. Our estimates are sharp in many
cases and, for lampshufflers, refine previously recorded results by Erschler-Zheng and Saloff-Coste-Zheng.

Kai FU: Siegel-Veech Measures of Convex Flat Cone Spheres

A convex flat cone sphere is a Riemann sphere with a conical flat metric with cone angles in (0, 27). I will
introduce recent work on defining the Siegel-Veech measure associated to their moduli space. I show that
it is piecewise real analytic and compute its asymptotic at zero. This measure extends the Siegel-Veech
formula for translation surfaces.

Tianyi LOU: Property Ppaive for big mapping class groups

I will discuss Property Ppaive for big mapping class groups. Recall that a group G has Pyajive if, for every
finite set ' C G \ {1}, there exists g of infinite order such that (h,g) = (h) * (g) for all h € F. The main
theorem shows that if an infinite-type surface S contains a nondisplaceable finite-type subsurface K, then
Map(S) has Pyaive- The proof builds on the hyperbolic action of Map(S) on a quasi-tree of curve graphs
associated to the K—orbit (via projection complexes). Choosing a K—pseudo-Anosov element g, which is
WWPD loxodromic for this action, we treat each h € F' according to its dynamical type (preserving K, or
loxodromic/elliptic/parabolic not preserving K). This provides new free-product witnesses in a setting
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where big mapping class groups are not acylindrically hyperbolic, yet still admit enough hyperbolic
dynamics through nondisplaceable subsurfaces.

Yefei MA: Equidistribution of integers represented by standard quadratic form under
arithmetic constraints

We study integers expressible as sums of squares, under constraints in (Z/pZ)?. Using modular forms
encoding representation counts, we analyze their weak modularity and link to congruence subgroups via
representation theory. For d > 4, equidistribution occurs over p + 1 local orbits, governed by cusp form
conditions on functions over (Z/pZ)<.

Dorian MARTINO: Some geometric aspects of Willmore surfaces

In 1984, Bryant classified all the smooth Willmore spheres by studying the correspondence between
conformal geometry and Lorentzian geometry. He introduced the notion of conformal Gauss map and
identified a homolorphic quartic. In this talk, I will present some recent progress on the analysis of these
quantities with their geometric applications.

Zeinab MCHEIK: Compactness of Conformal Metrics: From the Scalar to Q-Curvature

This talk presents the evolution of conformal metric theory, from the classical Yamabe problem to
fourth-order equations involving Q-curvature. We begin with the Uniformization Theorem and the Yamabe
problem, highlighting concentration phenomena (“bubbling”) on the sphere and compactness results for
manifolds not conformally equivalent to S™. Next, we introduce Q-curvature and the Paneitz operator,
which generalize the Yamabe framework to fourth-order nonlinear PDEs. Finally, we discuss recent
compactness theorems for conformal metrics with controlled Q-curvature and outline perspectives toward
manifolds with conical singularities.

Paul MELLA: Topologie de 1’espace des mesures invariantes par le flot géodésique sur une
variété a courbure négative ou nulle

En 2014, Y. Coudeéne et B. Schapira ont généralisé aux variétés a courbure négative ou nulle plusieurs
propriétés topologiques classiques (en courbure négative) de 'espace des mesures invariantes par le flot
géodésique. Pourtant, les propriétés de ce flot en courbure négative ou nulle demeurent mystérieuses a bien
des égards...

Lamine MESSACI: Superrigidité des cocycles pour les espaces médians de rang fini

Dans cet exposé, nous nous intéressons a la question de superrigidité des cocycle dans le cas ou le groupe
cible est le groupe des isométries d’espaces médians de rang fini. Ces espaces généralisent les complexes
cubiques CAT(0) de la méme fagon que les arbres réels généralisent les arbres simpliciaux.

Sardor YAKUPOV: Espace de modules de courbes et fibrations de Lefschetz achirales

Les fibrations de Lefschetz achirales représentent un outil dans 1’étude de la topologie des variétés de
dimension 3 et 4. L’espace de modules de courbes algébriques est, & son tour, un des objets centraux de la
géométrie des surfaces. Le but de cet exposé est de faire converger ces notions a travers la notion de
I’application classifiante.



