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Periodic minimizers for nonlocal interaction energies

Speaker: Lucia De Luca (CNR, Rome)

Abstract: We consider systems of particles on the real line interacting through negative
Gagliardo seminorms. We prove that the 1-periodic configuration is the only minimizer of
the energy and that the gradient flow converges exponentially fast to such a ground state.
We consider also the case of Riesz type interactions. Joint works with M. Goldman, G.
Pini, M. Ponsiglione, F. Santilli, E.N. Spadaro.
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2 Contributed Talks

A Nonlocal Total Variation prior for image processing: Varia-
tional and PDE perspectives

Speaker: Francesc Alcover Borras (Universitat de les Illes Balears)

Abstract: In this talk, we present a weighted nonlocal total variation prior for image
processing, extending the nonlocal total variation introduced by Kindermann et al. (2005).
We first introduce the associated seminorm and the corresponding space of functions of
nonlocal bounded variation from a functional-analytic prespective, establishing several
structural results and properties relevant to optimization. We then study the prior within
a nonlocal variant of the Chambolle-Lions model. Under suitable assumptions on the
weight function and the fidelity operator, existence and uniqueness of minimizers are
established. To compute solutions numerically, we develop primal-dual and TV-flow
algorithms. Finally, we investigate the behavior of the proposed prior through a series of
experiments. In particular, we analyze the asymptotic behavior of the nonlocal TV flow,
characterize piecewise-affine functions as those which are least penalized by the prior,
and compare its performance with other related image processing priors on representative
image restoration tasks.

Homogenization effects on non-local functionals

Speaker: Enrico Micalizio (Politecnico di Torino)

Abstract: Non-local functionals are a powerful tool to model long-range interactions. In
this talk, we study the macroscopic behavior of a class of non-local functionals featuring
a rapidly oscillating periodic weight. By means of homogenization and I'-convergence, we
will reveal how the interplay between periodicity and non-locality forces the minimizing
sequences to develop highly oscillating microstructures. As a natural consequence, we
establish that the effective macroscopic functional fails to admit a standard double-integral
representation.

A general compactness result for localization of nonlocal gradi-
ents

Speaker: Felix Seifert (KU Eichstatt-Ingolstadt)

Abstract: Localization results provide a rigorous way to relate nonlocal models to their
local counterparts. In the context of variational models, I'-convergence together with
the necessary compactness results offers the natural framework for analyzing such limit
processes. In this work, we discuss this approach for problems in which nonlocality arises



through nonlocal gradients, as in models of nonlocal hyperelasticity. Whereas previous
works often focused on kernels resulting from a specific construction, such as rescaling,
or on special classes, like fractional kernels, we instead consider arbitrary sequences of
radial kernels that satisfy suitable localization, monotonicity, and regularity conditions.
This yields a more general approach that both encompasses various earlier results and
extends them further, in particular by allowing for kernels with unbounded support and
even non-integrable kernels. The main technical difficulty lies in the proof of compactness,
which relies on establishing a nonlocal Poincaré inequality with uniform constants, as well
as a uniform continuous embedding into a nonlocal Sobolev space given by a fractional
reference kernel. To illustrate the scope of our results, we will show how different relevant
examples fit into this setting. This is joint work with Carolin Kreisbeck (KU Eichstétt-
Ingolstadt) and Carlos Mora-Corral (Universidad Auénoma de Madrid).

Homogenization in one-dimensional higher-order non-local mod-
els of phase transitions

Speaker: Edoardo Voglino (SISSA, Trieste)

Abstract: We study the limit behavior of Cahn-Hilliard-type functionals in which the
derivative is replaced by higher-order fractional derivatives and modulated by an oscillat-
ing factor. Depending on the ratio between the oscillation scale and the interface length,
we identify three different regimes and prove I'-convergence in each regime to a suitable
sharp-interface limit functional. In the extreme regimes, we prove a separation-of-scales
effect that enables us to highlight the difference relative to the local models
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