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Im Rahmen des Oberseminars spricht am Donnerstag, den 23. Oktober 2025:

ANNA SHALOVA

University of Amsterdam

Nonlinear diffusion limit of non-local interactions on a sphere

We study an aggregation PDE with competing attractive and repulsive forces on a high-
dimensional sphere. In particular, we consider the limit of localized repulsion with a con-
stant attraction term. We prove convergence of solutions of such a system to solutions of
the aggregation-diffusion equation with the porous-medium-type diffusion. The proof combines
variational techniques with the elements of harmonic analysis on a sphere. In particular, we
characterize the square root of the convolution operator in terms of the spherical harmonics,
which allows us to overcome difficulties arising due to the convolution on a sphere being non-
commutative. The system under study naturally arises as an extension of the toy model of
transformers introduced by Geshkovski et al. (2024) and provides some insights on the driving
mechanisms behind the modern language models. This is a joint work with Mark Peletier.

Der Vortrag findet in Raum 1.42, Helmholtzstr. 22 statt.
Beginn: 14 Uhr (c.t.). Alle Interessierten sind herzlich eingeladen.

W. Arendt, A. Dall’Acqua, A. Schlichting, R. Zacher.



