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Abstract
Nonlocal and reversible approximations of the Gray-Scott model

Philippe Laurencot

Abstract: The Gray-Scott model is a system of two reaction-diffusion equations with mass
balance which may generate a wide variety of spatial patterns. Two variants of this model are
considered in this talk. In the first one, the Laplace operators are replaced by nonlocal
operators with integrable kernels and well-posedness of the corresponding model is shown,
along with the convergence of its solutions to the classical Gray-Scott model in the diffusive
limit. In the second one, the original system is completed by additional reaction terms and
two additional equations to make it “reversible" in [Liang, Jiang, Liu, Wang & Zhang,2022]
and the well-posedness and long term dynamics of the resulting system are investigated.
Convergence to the classical Gray-Scott model is also shown. (joint works with Christoph
Walker, Leibniz Universitdat Hannover, Germany)
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On a Keller-Segel Chemotaxis Model with Signal-dependent Motility

Jie Jiang (3IZR)

Abstract: We report our recent work on analysis of a chemotaxis PDE model involving
signal-dependent motility, which was originally proposed by Keller and Segel in their seminal
work in 1971.

The system features a signal-dependent motility function (diffusion rate), which may vanish
or explode as the signal concentration becomes unbounded. We develop systematic new
methods to study its global well-posedness and qualitative behavior of classical solutions.
The key idea consists of an introduction of several auxiliary functions satisfying
elliptic/parabolic problems, together with delicate applications of various comparison skills.

The talk is based on my recent joint works with Kentaro Fujie (Tohoku University), Philippe
Laurencot (University of Savoie Mont Blanc & CNRS), Yanyan Zhang (ECNU), and Yamin Xiao
(HEBTU), respectively.
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The Cahn-Hilliard equation with dynamic boundary conditions and singular
potentials

Hao Wu (R£)

Abstract: In this talk, we present recent progress in the study of a class of Cahn-Hilliard
equations with dynamic boundary conditions, which model short-range interactions
between a binary mixture and a solid boundary. For the initial boundary value problem with
physically relevant singular potentials, we address the following aspects: (1) well-posedness,
(2) regularity and the separation property of solutions, (3) long-time behavior, (4) asymptotic
limits concerning the boundary diffusion coefficient and the kinetic rate.
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