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ON THE LOCAL CONVEXITY OF INTERSECTION BODIES
M. Ángeles Alfonseca, North Dakota State University

The intersection body IK of a star body K ⊂ Rn is defined by its radial function ρIK(u) =
voln−1(K ∩ u⊥) for every u ∈ Sn−1. It is clear that, up to a linear transformation, the intersec-
tion body of an Euclidean ball is an Euclidean ball. It was proved by Fish, Nazarov, Ryabogin
and Zvavitch that the Euclidean ball is a local attractor for the intersection body operator
I, with respect to the Banach-Mazur distance dBM .

In this talk we present a quantitative measurement on the improvement of the local
convexity of symmetric star bodies of revolution under the action of the intersection body
operator I. As a corollary, we obtain following theorem.

Theorem Let K be a symmetric convex body of revolution in Rn. Then the double intersec-
tion body I2K is close to an ellipsoid if the dimension n is large enough. More precisely, for
every ε > 0 there exists an integer N > 0 such that for every n ≥ N and any symmetric body
K ⊂ Rn of revolution, dBM (I2K,Bn

2 ) ≤ 1 + ε.

Joint work with Jaegil Kim.

REMARKS AND EXTENSIONS OF A SIMPLE PROOF OF THE A2 THEOREM
Theresa Anderson, Brown University, Providence

A flurry of activity during the past 15 or so years in harmonic analysis has been devoted
to proving the A2 conjecture. Recently solved in 2010 by Hytonen, a new, simple proof ap-
peared last year by Andrei Lerner, including a surprising way to bound oscilatory integrals
using positive dyadic ones. Along with Armen Vagharshakyan, I proved this theorem in the
broad situation of Spaces of Homogeneous Type (SHT), compiling, streamlining, and gene-
ralizing many of these wonderful arguments. I’ll discuss this as well as some recent progress
in the area.



SOME HARDY-DIRAC INEQUALITIES FOR SOLVING SELF-ADJOINTNESS
PROBLEMS

Naiara Arrizabalaga, Euskal Herriko Unibertsitatea / Universidad del Paı́s Vasco

There exist a strong relationship between Hardy-Dirac inequalities and the problem of
proving the self-adjointness of Dirac operators perturbed with some electromagnetic po-
tentials. The property of being self-adjoint is a fundamental information in Quantum Me-
chanics. Therefore, we find and prove the Hardy type inequalities that will be essential in the
construction of self-adjoint extensions of Dirac operators with both diagonal and Coulomb
type electromagnetic potentials, reaching to the critical case for the electric ones.

CONTROLLING THE MAXIMAL SINGULAR INTEGRAL IN TERMS OF THE SINGULAR
INTEGRAL

Anna Bosch-Camós, Universitat Autònoma de Barcelona / Universidad Autónoma de
Barcelona — Euskal Herriko Unibertsitatea / Universidad del Paı́s Vasco

It was recently proved by Joan Mateu, Joan Orobitg and Joan Verdera, that in the case
of even smooth homogeneous Calderón-Zygmund operators the L2 estimate of T ? by T is
equivalent to the pointwise inequality between T ? and M(T ). We extend this result to the
corresponding Lp estimate, that is, the estimate of the Lp norm of T ?f by a constant times
the Lp norm of Tf implies the pointwise inequality between T ? and M(T ). Similar results are
obtained for weighted Lp, weak L1 and also for odd kernels.

On the other hand, we talk about similar results but assuming less regularity in the kernel.
We also consider operators whose kernel is a sum of an even and an odd kernel.

EXOTIC RIESZ TRANSFORMS ON FRACTAL MANIFOLDS
Li Chen, Université Paris-Sud 11 – Australian National University

On fractal manifolds satisfying the doubling volume property and the sub-Gaussian heat
kernel estimates for large time, we consider exotic Riesz transform∇e−∆∆−α with α ∈ (0, 1/2).
We establish its Lp, 1 < p < 2 boundedness. We also define Hardy spaces associated with
Laplacian. We show the boundedness of exotic Riesz transform from H1

∆,ρ to L1 and the
Hardy space via square function H∆,Sρh

is equivalent to Lp for 1 < p <∞. As a consequence
of interpolation theory, we recover the Lp, 1 < p < 2 boundedness of exotic Riesz transforms.

EMBEDDING AND COMPACT EMBEDDING FOR WEIGHTED ABSTRACT SOBOLEV
SPACES

Seng-Kee Chua, National University of Singapore

Let Ω be an open set in a metric space H, 1 ≤ p0, p ≤ q < ∞, a ≥ 0, b, γ ∈ R. Suppose
σ, µ, w are Borel measures. We study embedding and compact embedding theorems of
sets S ⊂ L1

σ(Ω)×Lpw(Ω) to Lqµ(Ω) (projection to the first component) where S (usually known
as abstract Sobolev space) satisfies a Poincaré type inequality, σ satisfies certain weak dou-
bling property and µ is absolutely continuous w.r.t. σ. In particular, when H = Rn, w, µ, ρ are
weights so that ρ is essentially constant on each δ-ball in Ω, we apply our result to the stu-
dies of embedding and compact embedding of Lp0ργ (Ω) ∩ Ep

wρb
(Ω) (or Lp0µρa(Ω) ∩ Ep

wρb
(Ω))

to Lqµρa(Ω) (including the case when
∫

Ω ρ
adµ = ∞) where Ep

wρb
(Ω) is the space of locally

integrable functions in Ω such that their weak derivatives are in Lp
wρb

(Ω).



BOUNDEDNESS OF THE RIESZ TRANSFORM ON MANIFOLDS
Baptiste Devyver, Technion Israel Institute of Technology

In the Euclidean space Rn, the Riesz transform d∆−1/2 is a bounded operator on Lp for all
1 < p <∞. This relies on the explicit formula of its kernel, and Calderon-Zygmund theory. On
a Riemannian manifold (M, g), there is no such formula for the kernel of the Riesz transform,
and indeed the Riesz transform needs not be bounded on all the Lp in general. However, a
celebrated result of D.Bakry states that if the Ricci curvature of M is non-negative, then the
Riesz transform on M is bounded on Lp for all 1 < p <∞. In this talk, we will discuss extensions
of Bakry’s result to manifolds having a certain amount of negative Ricci curvature.

ENDPOINT BEHAVIOR OF MODULATION INVARIANT SINGULAR INTEGRAL
OPERATORS

Francesco Di Plinio, Università di Roma – Tor Vergata

One of the main difficulties arising in the treatment of the Carleson operator, and of the
related bilinear Hilbert transform, acting on function spaces close to L1, is that the usual
Calderón-Zygmund decomposition fails to be effective, due to the modulation invariance
properties of both operators. In this talk, we present several endpoint (near L1 and L1 ×
L2) bounds for both the Carleson operator and the Walsh analogue of the bilinear Hilbert
transform based on a multifrequency Calderon-Zygmund decomposition; in particular, we
discuss recent progress towards the solution of Konyagin’s conjecture on almost everywhere
convergence of lacunary Fourier and Walsh-Fourier series of functions in the Orlicz space
L log logL(T). Partly joint work with Ciprian Demeter.

Cm-APPROXIMATION BY SOLUTIONS OF ELLIPTIC EQUATIONS
Konstantin Fedorovskiy, Bauman Moscow State Technical University

ThIt is planned to discuss recently obtained results in the qualitative theory of approxima-
tion of functions by solution of elliptic partial differential equations (including, in particular,
holomorphic, harmonic, and polyanalytic functions and corresponding polynomials) in the
norms of Whitney-type spaces Cm on compact subsets of Euclidean spaces.

HOLOMORPHIC FUNCTIONAL CALCULUS OF DIRAC OPERATORS THROUGH
CONICAL SQUARE FUNCTIONS

Dorothee Frey, Australian National University

The boundedness of the holomorphic functional calculus for first order Dirac operators
on Lp spaces has previously been shown by Hytönen, McIntosh, Portal under the assum-
ption of R-bisectoriality. Using conical instead of vertical square function estimates, we can
show that for a wide class of operators, it suffices to assume bisectoriality instead of R-
bisectoriality.
For second order elliptic operators in divergence form, we recover known results, such as
the boundedness of the reverse Riesz transform. Our proofs rely on tent space methods
instead of extrapolation arguments. We discuss further consequences and possible appli-
cations to more general geometric settings.
This is joint work with A. McIntosh and P. Portal.



WEIGHTED TENT SPACES WITH WHITNEY AVERAGES:
FACTORIZATION, INTERPOLATION AND DUALITY

Yi Huang, Université Paris-Sud 11

In this talk, we introduce a new scale of tent spaces which covers, the (weighted) tent
spaces of Coifman-Meyer-Stein and of Hofmann-Mayboroda-McIntosh, and some other
tent spaces considered by Dahlberg, Kenig-Pipher and Auscher-Axelsson in elliptic equa-
tions. The strong factorizations within our tent spaces, with applications to quasi-Banach
complex interpolation and to multiplier-duality theory, are established. This way, we unify
and extend the corresponding results obtained by Coifman-Meyer-Stein, Cohn-Verbitsky
and Hytönen-Rosén.

A SHARP BILINEAR ESTIMATE FOR THE KLEIN–GORDON EQUATION IN
ARBITRARY SPACE-TIME DIMENSIONS

Chris Jeavons, University of Birmingham

In this talk we present a sharp bilinear inequality for the Klein–Gordon propagator eit
√

1−∆2

for dimensions d ≥ 2, in the spirit of earlier work done by Carneiro for the Schrödinger propa-
gator, and Bez–Rogers for the wave propagator. As a corollary we obtain a sharp Strichartz
estimate for the solution to the Klein–Gordon equation in the case d = 5, and show that
there are no maximising functions for this estimate. We also recover a recent result of Qui-
lodrán concerning the closely related Fourier restriction problem for the hyperboloid. We
conclude by describing some related open questions.

DYADIC HARMONIC ANALYSIS BEYOND DOUBLING MEASURES
Luis Daniel López-Sánchez, Instituto de Ciencias Matemáticas

Haar shift operators have provided a fruitful model for singular integral operators, promi-
nently for the Hilbert transform. Given a Borel measure µ on R, one can define an adapted
Haar system which is orthonormal in L2(µ). We will characterize the Borel measures µ on R
for which the associated dyadic Hilbert transform is of weak-type (1, 1) with respect to µ. Sur-
prisingly, the class of such measures is strictly bigger than the traditional class of dyadically
doubling measures and strictly smaller than the whole Borel class. A dual class characte-
rizes the weak-type (1, 1) of the adjoint of the dyadic Hilbert transform. The main tool at
our disposal is a new Calderón-Zygmund decomposition valid for arbitrary Borel measures,
which is of independent interest. In higher dimensions, analogous characterizations of the
weak-type (1, 1) for arbitrary Haar shift operators defined in terms of two generalized Haar
systems are available. Dyadic paraproducts and their adjoints figure as particular cases.
Joint work with José Maŕıa Martell and Javier Parcet.

ON TRILINEAR OSCILLATORY INTEGRALS
Diogo Oliveira e Silva, Hausdorff Center for Mathematics, Universität Bonn

We examine a certain class of trilinear integral operators which incorporate oscillatory
factors eiP , where P is a real-valued polynomial, and prove smallness of such integrals in
the presence of rapid oscillations. Aiming at a direct analysis of the oscillatory integrals in
question, we use a variety of tools which include sublevel set estimates, higher dimensional
versions of van der Corput’s lemma and corresponding multilinear analogues. This is joint
work with Michael Christ.



HARDY SPACES ASSOCIATED TO SCHRÖDINGER OPERATORS
Marcin Preisner, Uniwersytet Wrocławski / Wrocław University

In this talk we discuss the Hardy spaces related to Schrödinger operators L = −∆ + V on
Rd, where V is a non-negative potential. The Hardy space H1

L can be defined by

H1
L =

{
f ∈ L1(Rd) :

∥∥∥ sup
t>0
|Ktf |

∥∥∥
L1(Rd)

<∞
}
,

where {Kt}t>0 is the semigroup generated by L. We shall present a few characterizations
of H1

L by means of: square functions, various atomic decompositions, Riesz transforms. It
appears that the properties of the space H1

L depends on the dimension d and on the
potential V .

WEIGHTED NORM INEQUALITIES FOR CONICAL SQUARE FUNCTIONS
Cruz Prisuelos, Instituto de Ciencias Matemáticas

We consider conical square functions (i.e., area functionals of Lusin type) associated
with divergence form second order elliptic operators with bounded complex coefficients.
We find sharp ranges where these conical square functions satisfy weighted norm inequali-
ties with Muckenhoupt weights. We show that these ranges are bigger than the correspon-
ding associated to vertical square functions (i.e., the usual Littlewood-Paley-Stein functio-
nals). Our tools include some change of angle formulas in weighted tent spaces. Joint work
with J.M. Martell.

FRACTIONAL INTEGRALS ON COMPACT RIEMANNIAN SYMMETRIC SPACES OF
RANK ONE AND RELATED PROBLEMS

Luz Roncal, Universidad de La Rioja

Our aim is to study mixed norm estimates for fractional integrals on compact Riemannian
symmetric spaces of rank one given in terms of Laplace-Beltrami operators. The key point to
get these estimates is to obtain weighted vector-valued inequalities for fractional integrals
associated to trigonometric Jacobi expansions. To that extent, we need estimates for the
associated kernel with explicit dependence on the type parameters.

Motivated by the relation between Jacobi and Laguerre polynomials via a limiting pro-
cess in the parameters, we also study analogous weighted vector-valued inequalities for
operators related to Laguerre functions. As applications, we show mixed norm estimates
for fractional integrals and Riesz transforms related to the harmonic oscillator in spherical
coordinates.

Joint work with Ó. Ciaurri and P. R. Stinga.

POINTWISE ESTIMATES OF SOLUTIONS TO PARABOLIC EQUATIONS IN TERMS OF
THE PARABOLIC POTENTIALS
Olena Sivak, Swansea University

We consider a class of quasilinear parabolic equations in divergence form modeled by
the evolutionary p-Laplacean with a spatial degeneracy with a measure in the right-hand
side. We prove pointwise estimates for solutions to these equations in terms of the truncated
non-linear parabolic potential of the measure. This is an extension of pointwise estimates
for p-Laplace type elliptic equations in terms of the nonlinear Wolff potential obtained by
T. Kilpeläinen and J. Malý [The Wiener test and potential estimates for quasilinear elliptic
equations, Acta Math. 172 (1994), 137-317]. This is joint work with Vitali Liskevich (Swansea
University, UK) and Zeev Sobol (Swansea University, UK).



MELLIN TRANSFORM TECHNIQUES FOR SINGULAR INTEGRAL OPERATORS
Eric Stachura, Temple University

In this talk I will discuss spectral properties on the Lebesgue scale of p integrable functions
of singular integral operators on polygons in two dimensions, 1 < p < ∞. This analysis inclu-
des the physically relevant reflection operator, arising in the study of the radiosity equation
on unoccluded surfaces. In the case of the reflection operator, we establish an explicit cha-
racterization of the spectrum on an infinite angle of aperture θ ∈ (0, π) and explicit spectral
radius formulas which depend on the integrability index and on the angle of aperture.

Lp − Lq-THEORY FOR HOLOMORPHIC FUNCTIONS OF PERTURBED FIRST ORDER
DIRAC OPERATORS

Sebastian Stahlhut, Université Paris-Sud 11

In this talk we consider Lp − Lq-theory of perturbed first order Dirac operators DB consi-
dered recently by P. Auscher and S. Stahlhut (arXiv:1303.5047v1) and formerly by T. Hytönen,
A. McIntosh and P. Portal (2011). For certain p, q in an interval IDB around 2 we prove Lp−Lq-
boundedness and Lp−Lq-off diagonal estimates for some operators associated to the fun-
ctional calculus of DB. Related work on Lp − Lq-theory was already considered by S. Ajiev
(2005) for different type of first order operators. We obtain more complete results and show
the role of kernel/range decomposition forDB. We apply the Lp−Lq-theory ofDB to Hardy-
Littlewood-Sobolev estimates for fractional powers of |DB|.


