
Abstracts

Scott Armstrong
Stochastic homogenization of convex energy functionals

In 1986, Dal Maso and Modica proved the first qualitative stochastic
homogenization in the calculus of variations by using the method of sub-
additivity. In this talk, I will present the first quantitative results for such
problems, and the first quantitative results for nonlinear divergence-form
equations. The arguments also use subadditivity, but most of the analysis is
focused on a new quantity which is the ”convex dual” of the one Dal Maso
and Modica considered. We also show that minimizers of energy functionals
with ”iid” coefficients have the same regularity as minimizers of constant co-
efficient functions, up to W 1,∞, and explain how this higher regularity result
gives a new proof of the optimal quantitative results of Gloria-Neukamm-
Otto for linear elliptic equations in divergence form. This is joint work with
C. Smart.

Lorenzo Brasco
On the Lipschitz character of anisotropic p−harmonic functions and

applications

In this talk we will be concerned with local minimizers of the functional
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where p ≥ 2 and δ1, . . . , δN ≥ 0. We will present some integrability and
differentiability results for the gradient of local minimizers, as well as their
applications to an optimal transport problem with an anisotropic congestion
cost.

Some of the results presented have been obtained in collaboration with
Pierre Bousquet (Aix-Marseille) and Guillaume Carlier (Paris Dauphine) .

Guido De Philippis
Regularity of free boundaries in anisotropic capillarity problems and

the validity of Young’s law

Local volume-constrained minimizers in anisotropic capillarity problems
develop free boundaries on the walls of their containers. We prove the regu-



larity of the free boundary outside a negligible set, showing in particular the
validity of Young’s law at almost every point (joint with Francesco Maggi).

Stefan Geiss
Semi-linear PDEs and pathdependent backward stochastic differential

equations

We discuss the relation between backward stochastic differential equations
(BSDEs) with a path-dependent terminal condition and parametrised sys-
tems of semi-linear parabolic equations of backward type. The parametrised
system of parabolic PDEs consists of equations where step by step, back-
wards in time, the parameters are merged with the actual state variables
of the PDEs and therefore the number of parameters decreases. In order
to investigate the quantitative behaviour of the PDEs and of the associ-
ated BSDE, we introduce a path-wise fractional smoothness which allows
blowups of the system at finitely many time-points before maturity. Suffi-
cient conditions, that ensure this behaviour of the system, are given in terms
of decoupling properties, obtained by decoupling the Brownian motion on
the Wiener space. Generalisations and open questions are discussed as well.
The talk is based on [1] and [2].

[1] C.Geiss, S.Geiss and E. Gobet: Generalized fractional smoothness and
Lp -variation of BSDEs with non-Lipschitz terminal condition. Stoch. Proc.
Appl. 122 (2012) 2078–2116

[2] S. Geiss and J. Ylinen: Decoupling on the Wiener space and applica-
tions to BSDEs.

Juha Kinnunen
Variational problems with linear growth on metric measure spaces

We discuss theory for minimizers of variational integrals with linear growth
on metric measure spaces. In particular, we consider definitions, existence,
regularity and integral representations for the minimizers. Somewhat unex-
pected feature is that the minimizers may have jump discontinuities inside
the domain. Moreover, there is an new challenge related to the integral rep-
resentations. Theory for Sobolev and BV spaces on metric measure spaces
is used throughout the talk.

Erik Lindgren
A doubly nonlinear evolution for ground states of the p-Laplacian

I will discuss the evolutionary equation |vt|p−2vt = ∆pv. A remarkable
feature for this equation is that the p-Rayleigh quotient is nonincreasing in
time. Properly rescaled, the solutions converge to a first p-eigenfunction as



t tends to infinity. An interesting limiting equation also arises when p tends
to infinity, related to the infinity eigenvalue problem.

Peter Lindqvist
On Infinite initial values for the evolutionary p-Laplace equation

In the slow diffusion case one can prescribe infinite initial values for so-
lutions of the Evolutionary p-Laplace Equation. The Cauchy Problem be-
comes delicate and several surprising phenomena can be detected. The whole
picture is better understood, when one considers the much wider class of vis-
cosity supersolutions. -This is joint work with T. Kuusi and M. Parviainen.

References: Shadows of Infinities (manuscript 2014).

Giuseppe Mingione
Back to Jyväskylä, with an update to nonlinear potential theory

In April 2008 I spent one month in Jyväskylä, and got the unique oppor-
tunity to get acquainted with basic facts from nonlinear potential theory,
and in particular with the beautiful estimates of Kilpeläinen & Malý on
solutions to elliptic equations via Wolff potentials. Stimulated by such dis-
cussions I started working on some gradient versions of these, eventually
getting results, especially together with Tuomo Kuusi. I will give a report
on what we did.

Kaj Nyström
Recent progress on the Kolmogorov equation

In this talk I will discuss recent progress concerning comparison principles
near Lipschitz type boundaries for non-negative solutions to the Kolmogorov
equation. This is joint work with Björn Blomqvist and Sergio Polidoro.

Giampiero Palatucci
Local behavior of fractional p-minimizers

I will present an extension of the De Giorgi-Nash-Moser theory for some
nonlocal integro-differential operators. This talk is based on a series of
papers in collaboration with Agnese Di Castro (University of Pisa) and
Tuomo Kuusi (Aalto University).

Julio D. Rossi
Optimal transport problems for the Euclidean distance

We deal with an optimal matching problem, that is, we want to transport
two measures to a given place, where they will match, minimizing the total
transport cost that in our case is given by the sum of the Euclidean distance



that each measure is transported. We show that such a problem has a
solution. Furthermore we perform a method to approximate the solution of
the problem taking limit as p → ∞ in a system of PDE’s of p−Laplacian
type.

Joint work with J. M. Mazon and J. Toledo.

Eero Saksman
On homogenization of iterates of random singular integrals and

applications to QC-maps

We study a homogenization limit problem for iterates of randomized sin-
gular integrals. The results are then applied to homogenization of random
quasiconformal maps. The talk is based on joint work with Kari Astala
(Helsinki), Steffen Rohde (Seattle) and Terence Tao (UCLA).

Yannick Sire
Problems in spectral geometry: bounds on the spectrum of elliptic

operators

I will describe several results obtained with N. Nadirashvili and S.
Grigor’yan and N. Nadirashvili dealing with bounds on eigenvalues related
to the Laplace Beltrami on compact manifolds. The first one solves a long-
standing open question on upper bounds for the first eigenvalue in conformal
classes of the manifold. It amounts to study a Schrodinger operator. As a
by-product of our method to solve this problem, we obtained a solution to
a conjecture by Yau on the number of negative eigenvalues of Schrodinger
operators on compact manifolds in any dimension.

Charles Smart
The scaling limit of the Abelian sandpile

The Abelian sandpile is a deterministic diffusion process on the integer
lattice. This process generates striking fractal images from simple initial
conditions. I will discuss the scaling limit of this process, which is captured
by a non-linear degenerate elliptic PDE. This sandpile PDE has a surprising
algebraic structure, isomorphic to an Apollonian circle packing, and this
structure explains the fractal images.

Andrzej Swiech
Scaling limits for conditional diffusion exit problems and asymptotics

for nonlinear elliptic equations

We present a PDE approach to scaling limits for conditional diffusion exit
problems. It is based on Doob’s h-transform and new asymptotic conver-
gence gradient estimates for nonlinear elliptic equations that allow to reduce



the problem to the a known case. The results describe a class of situations
where conditioning on exit through unlikely locations leads to a Gaussian
scaling limit for the exit distribution. This supplements the large devia-
tion principle of the Freidlin–Wentzell theory on exit problems for diffusion
processes with results of classical central limit theorem kind.

Enrico Valdinoci
Concentrating solutions for a nonlocal Schroedinger equation

We consider a nonlocal nonlinear Schroedinger equation in a bounded
domain with zero Dirichlet datum. The Planck constant plays the role
of a smooth parameter for a singularly perturbed fractional problem. We
construct a family of solutions that concentrate at an interior point of the
domain, by bifurcating from the ground state solution in the entire space.
Unlike the classical case, the leading order of the associated reduced energy
functional in a variational reduction procedure is of polynomial instead of
exponential order on the distance from the boundary, due to the nonlocal
effect.

The exponent of the energy asymptotics is n+4s, which is different from
the decay of the fundamental solution of the fractional Laplacian (that is n-
2s), from the one of the linearized operator (that is n+2s), and from the one
of the ground state of the associated Schroedinger equation (that is again
n+2s).

A nondegeneracy argument and an appropriate Lyapunov-Schmidt reduc-
tion are also used.

This result was obtained in collaboration with J. Davila, M. del Pino and
S. Dipierro.


