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Abstracts:

THE LAPLACIAN WITH ROBIN-TYPE BOUNDARY CONDITIONS
Sylvie Monniaux, Aix-Marseille Université

Weighted norm estimates for the Hodge-Laplacian with Robin boundary conditions defined
on differential forms are proved. This allows to derive analyticity properties of the semigroup
generated by this operator in Lp-spaces in Lipschitz domains.

http://www.icmat.es/NTHA


Lp THEORY FOR OUTER MEASURES AND APPLICATIONS
Christoph Thiele, Universität Bonn

Outer measures are subadditive set functions: the outer measure of a union of disjoint sets
is less than or equal to the sum of the outer measures of each set. If the sets are Carat-
heodory measurable, then equality holds. Measurable sets and measurable functions are
cornerstones for classical Lebesgue theory and the theory of Lp spaces. In contrast, we
consider outer measure spaces with the feature that they give rise to no non-trivial measu-
rable sets. Nevertheless, one succeeds in defining reasonable “outer Lp spaces” on these
outer measure spaces. This is a new point of view on many classical concepts, examples
include Carleson measures, tent spaces, potential theory, capacity. In particular we will
describe how this theory describes results in time frequency analysis such as boundedness
of the bilinear Hilbert transform and almost everywhere convergence of Fourier series. The
presented research is joint with Yen Do.

HYPOELLIPTICITY OF INFINITELY DEGENERATE SECOND ORDER QUASILINEAR
OPERATORS

Lyudmila Korobenko, University of Calgary

The talk is concerned with the regularity of weak solutions to second order infinitely de-
generate elliptic equations. One of the ways to describe the regularity is in terms of the
operator being subelliptic or hypoelliptic. A criteria of subellipticity for linear operators ha-
ve been given by Fefferman and Phong in terms of subunit metric balls associated to the
operator. In particular, it follows that an infinitely degenerate operator cannot be subellip-
tic. Hypoellipticity is a weaker property, and for a certain class of such operators has been
recently shown by Rios, Sawyer and Wheeden in the a priori assumption that weak solutions
are continuous. We use the subunit metric approach to show continuity of weak solutions
to a certain class of degenerate quasilinear equations. This together with the result by Rios
et al completes the proof of hypoellipticity of a class of infinitely degenerate quasilinear
operators.

HEAT KERNEL ESTIMATES, SOBOLEV TYPE INEQUALITIES AND RIESZ TRANSFORM
ON NON-COMPACT RIEMANNIAN MANIFOLDS

Thierry Coulhon, Australian National University

Let M be a complete non-compact Riemannian manifold, or more generally a metric mea-
sure space endowed with a heat kernel, satisfying the volume doubling property. In this
survey talk, the connection between various kinds of upper and lower heat kernel estima-
tes will be examined. We will recall the connections between heat kernel estimates and
Sobolev inequalities, the sufficient conditions in terms of heat kernel gradient estimates for
Lp-boundedness of the Riesz transform, and finally, in the polynomial growth setting, the
connection between boundedness of Riesz transform and a new version of Sobolev type
inequalities. Time permitting we will also touch upon heat kernel estimates on one-forms.



MAXIMAL REGULARITY FOR NON-AUTONOMOUS EQUATION
Elmaati Ouhabaz, Université Bordeaux

We consider a non-autonomous evolutionary problem

u̇(t) +A(t)u(t) = f(t), u(0) = u0

where the operator A(t) is associated with a sesquilinear form a(t, ·, ·) defined on a Hilbert
space V . Our main concern is to prove well-posedness with maximal regularity which means
the following. Given a Hilbert space H such that V is continuously and densely embedded
into H and given f ∈ L2(0, T ;H) we are interested in solutions u ∈ H1(0, T ;H)∩L2(0, T ;V ). We
do prove well-posedness in this sense whenever the form is piecewise Lipschitz-continuous
and symmetric. The problem of maximal regularity in this setting for measurable forms was
asked by J.L. Lions in 1961. We discuss some applications to linear and non-linear evolution
equations. (joint work with W. Arendt, D. Dier, H. Laasri).

REGULARITY OF THE DISCRETE MAXIMAL OPERATORS ON METRIC SPACES
Juha Kinnunen, Aalto-yliopisto / Aalto University

This talk focuses on smoothness properties of maximal functions on metric measure spaces
with a doubling measure and a Poincaré inequality, which are rather standard assumptions
in analysis on metric measure spaces. We consider mapping properties of so-called discrete
maximal operators in Sobolev, Hölder, BMO, Morrey and Campanato spaces and show that
the discrete maximal operators are bounded in these spaces.

It is somewhat unexpected that the standard Hardy-Littlewood type maximal opera-
tors do not have the corresponding boundedness results in the context of metric measure
spaces. Instead, we consider a discrete maximal operator, which is defined by approxima-
tions of the function in terms of partitions of unity and Whitney type coverings. The discrete
maximal function is comparable to the standard maximal function. Hence for all practi-
cal purposes, it does not matter which one we choose. We also give applications to the
pointwise behavior of the functions.

CONICAL SQUARE FUNCTIONS
Pierre Portal, Australian National University – Université Lille 1

Square function norms play an important role in many areas of harmonic analysis and its
applications to PDE. The concept of square functions has many variants, including the ver-
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This talks aims to demonstrate the advantages of the latter over the former through a se-
ries of recent developments. In the study of parabolic equations, the use of conical square
functions gives maximal regularity results in T p,2 for operators that do not even generate
a semigroup in Lp (joint work with P. Auscher, C. Kriegler, S. Monniaux). Stochastic counter-
parts are even more striking: the stochastic heat equation, for instance, has T p,2 stochastic
maximal regularity for all p ∈ [1,∞) while Lp maximal regularity requires p ≥ 2 (joint work
with P. Auscher, J. van Neerven). In the study of the holomorphic functional calculus of Di-
rac operators (and, in particular, of Riesz transforms), the use of conical square functions
allows us to strengthen an earlier result of Hytönen, McIntosh, and the speaker, and prove
Kato square root estimates for elliptic operators under sectoriality (rather than R-sectoriality)
assumptions only (joint work with D. Frey, A. McIntosh).


