
Giovanni Bellettini

On the area of the graph of a singular map from the plane to the plane taking
three values

I will discuss the problem of finding the area of the graph of a singular map from the disk
of the plane into the plane, taking only three values (the vertices of an equilateral triangle),
and jumping on three half-lines meeting at the origin in a triple junction.

Dirk Bloemker

Front motion in the one-dimensional stochastic Cahn-Hilliard equation

We describe the joint motion of multiple kinks or interfaces for the one-dimensional Cahn-
Hilliard equation on a bounded interval perturbed by small additive noise
The approach is based on an approximate slow manifold, where the motion of interfaces are
described by the projection onto the manifold. This was used by Bates and Xun (1994/95)
to verify metastable behaviour of solutions with multiple kinks.
Here we derive a stochastic differential equation for the motion of the interfaces. The
approximation is (with high probability) valid until an interface breaks down, or until times
that are large compared to any negative power of the small interaction length. (Joint work
with Dimitra Antonopoulou and Georgia Karali)

Ibrahim Fatkullin

Keller-Segel equations, some associated stochastic particle models and numer-
ical methods

The Keller-Segel PDEs describe chemotaxis, a phenomenon characterized by the bias of the
bacterial motion according to concentration of some chemical. These equation exhibit blow-
ups, a mathematical manifestation of the bacteria concentrating at the finest spatial scales.
Studying these blow-ups is a challenging problem, both analytically and numerically. I will
discuss some associated stochastic particle models and numerical methods which allow us
to study this interesting phenomenon.

Patrik Ferrari

Limit processes in KPZ growth

We consider the class of stochastic growth models in the Kardar-Parisi-Zhang (KPZ) uni-
versality class. In 1+1 dimensions, for large growth time t, the limit process describing the
surface is the Airy1 or the Airy2 process, depending on the curvature of the limit shape.
The decay of the correlations are however very different (superexponentially vs. polyno-
mial) [arXiv:0806.1350]. A second aspect are the height-height correlations at different
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times. The space-time turns out to be non-trivially fibred, with some space-time curves
with slow decorrelations [arXiv:0804.3035].

Barbara Gentz

Hunting French ducks in a noisy environment

Many neuronal systems and models display so-called mixed-mode oscillations (MMOs) con-
sisting of small-amplitude oscillations alternating with large-amplitude oscillations. Dif-
ferent mechanisms have been identified which may cause this type of behaviour. In this
talk, we will focus on MMOs in a slow–fast dynamical system with one fast and two slow
variables, containing a folded-node singularity.
We will quantify the effect of noise on such a system and obtain critical noise intensities
above which the small-amplitude oscillations become hidden by fluctuations. Furthermore
we will show that the noise can cause sample paths to jump away from so-called canard
solutions with high probability before deterministic orbits do. This early-jump mechanism
can drastically influence the local and global dynamics of the system by changing the
mixed-mode patterns.
Joint work with Nils Berglund (Orléans) and Christian Kuehn (Dresden)

Camillo De Lellis

A remark on Almgren’s center manifold

The construction of the center manifold is probably the most technical and difficult part of
Almgren’s celebrated work on the regularity of area-minimizing currents with codimension
larger than 1. Roughly speaking, in the neighborhood of a point of branching, the center
manifold is close to the average of the sheets. As pointed out by Almgren in the introduction
to his work, a remarkable corollary of his construction is a direct proof (i.e. without using
the nonparametric theory of minimal surfaces) of C3,α regularity in neighborhoods of points
where no branching occurs. In this talk we show how to prove this corollary in a rather
straightforward way, hoping that this will be the starting step of a much cleaner proof of
Almgren’s full result.

Cyrill Muratov

Droplet phases in non-local Ginzburg-Landau models with Coulomb repulsion
in two dimensions

In this talk I will present an analysis of the behavior of the minimal energy in non-local
Ginzburg-Landau models with Coulomb repulsion in two space dimensions near the onset of
multi-droplet patterns. As a first step, I will show that under suitable scaling the energy of
minimizers becomes asymptotically equal to that of a sharp interface energy with screened
Coulomb interaction. I will then show that the minimizers of the corresponding sharp
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interface energy consist of nearly identical circular droplets of small size separated by large
distances. Finally, I will show that in a suitable limit these droplets become uniformly
distributed throughout the domain. The analysis allows to obtain precise asymptotic
behaviors of the bifurcation threshold, the minimal energy, the droplet radii, and the
droplet density in the considered limit.

Matteo Novaga

Mean curvature flow in heterogeneous media

I consider the evolution by mean curvature in a heterogeneous medium, modeled by a
periodic forcing term with zero average. I discuss the existence of a homogenization limit,
when the dimension of the periodicity cell tends to zero, and show some properties of the
effective velocity.

Hendrik Weber

Approximations of rough stochastic PDEs

We discuss a class of one-dimensional stochastic PDEs that are not amenable to classical
solution theory due to a very rough noise term. These equations are of the form

d(t, x) =
(
∂xxu(t, x) + g(u(t, x))∂xu(t, x)

)
dt+ θ(u(t, x))dW.

We use the theory of controlled rough paths to make sense of the non-linearity and provide
a concept of solution. These solutions exist and are unique up to the choice of ”reference
rough path”.
Then approximations of the non-linearity are considered. It turns out that several seem-
ingly natural approximation schemes converge to different limits. This effect is very similar
to the emergence of an ”Itô -Stratonovich correction” for different approximations of sto-
chastic integrals.
This is joint work with Martin Hairer and Jan Maas.


