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Tuesday, 18 August



Fedor Sukochev

University of New South 
Wales, Australia

Singular traces and the density of states

Tuesday, 18 August 

9:00 - 9:40



Abstract: The density of states is a non-negative
measure associated to a Schrodinger operator H
which is supported on its essential spectrum.
Theoretical questions concerning the existence and
properties of the density of states are of interest in
solid state physics. We have recently found that
quite generally the density of states measure can
be computed by a formula involving a Dixmier
trace, a tool from quantised calculus of A. Connes.
This is a surprising new application of singular
traces and methods from quantised calculus to
mathematical physics which also uses recently
developed techniques in operator integration
theory. Joint work with N. Azamov, E. McDonald
and D. Zanin.

Fedor Sukochev

University of New South 
Wales, Australia



Margit Rösler

Paderborn University, Germany

Riesz distributions and the Wallach set in 
rational Dunkl theory

Tuesday, 18 August 

9:40 - 10:20



Abstract: We introduce Riesz distributions
associated with rational Dunkl operators of type A,
which are closely related to the well-known Riesz
distributions on symmetric cones. The study of
these distributions relies on a suitable Laplace
transform in the Dunkl setting. In particular, we
shall present an analogue of a famous result of
Gindikin for symmetric cones, which states that a
Riesz distribution is actually a positive measure if
and only if its index belongs to the so-called
Wallach set. We further explain the relevance of
this generalized Wallach set in connection with the
existence of positive intertwining operators for
root systems of type B.
Parts of the talk are based on joint work with
Michael Voit, Dortmund.

Margit Rösler

Paderborn University, Germany



Break: 10:20-10:40



Jean-Philippe Anker

Université d’Orléans, France

Bottom of the 𝐿2 spectrum of the 
Laplacian on locally symmetric spaces

Tuesday, 18 August 

10:40 - 11:20



Abstract: We estimate the bottom of the 𝐿2

spectrum of the Laplacian on locally symmetric
spaces in terms of the critical exponents of
appropriate Poincaré series. Our main result is the
higher rank analog of a characterization due to
Elstrodt, Patterson, Sullivan and Corlette in rank
one. It improves upon previous results obtained by
Leuzinger in higher rank. This is joint work with
Hong-Wei Zhang [arXiv:2006.06473].

Jean-Philippe Anker

Université d’Orléans, France



Radouan Daher

Université Hassan II de 
Casablanca, Morocco

Some new results on q-Dunkl harmonic 
analysis

Tuesday, 18 August 

11:20 - 12:00



Abstract:
Using the q-harmonic analysis associated with the q-Dunkl
operator, we prove an analog of Titchmarsh's theorem for
functions satisfying the q-Dunkl Lipschitz condition, we
look at problems in the q-version of approximation theory
of functions in the space 𝐿𝑞,𝛼

2 (𝑅𝑞), more precisely, we

prove analogues of the direct and inverse Jackson's
theorems. In the end, we show the q-analogue of the
equivalence theorem between the modulus of smoothness
and 𝐾-functional.

Radouan Daher

Université Hassan II 
de Casablanca, Morocco



Break: 12:00-1:15



Blitztalk Session: 1:15-2:00



Stefaan Vaes

KU Leuven, Belgium

Classification problems in operator 
algebras

Tuesday, 18 August 

2:00 - 2:40



Steefan Vaes

KU Leuven, Belgium
Abstract: The talk starts by an elementary
introduction to the theory of operator algebras:
C*-algebras and von Neumann algebras.
I will review the fundamental classification results
for amenable von Neumann algebras due
to Connes and Haagerup. The second part of the
talk will focus on similar classification problems for
von Neumann algebras given by Bernoulli actions
of discrete groups, highlighting the role of
harmonic analytic properties of free groups,
hyperbolic groups and property (T) groups.



Marius Mantoiu

University of Chile, Chile

Some Spectral Results for Pseudodifferential 
Operators on Noncommutative Groups

Tuesday, 18 August 

2:40 – 3:20



Abstract: We connect the global quantisation with
operator-valued symbols on locally compact type I
groups with a 𝐶∗ -algebraic formalism involving
dynamical systems. We use this connection to
deduce several spectral results, for which the
behavior of the symbol at infinity is relevant.

Marius Mantoiu

University of Chile, Chile



Wednesday, 19 August



Sundaram Thangavelu

Indian Institute of Science, 
Bangalore, India

Holomorphic extensions of eigenfunctions 
on NA groups

Wednesday, 19 August 

9:00-9:40



Sundaram Thangavelu

Indian Institute of Science, 
Bangalore, IndiaAbstract: Let 𝑋 = 𝐺/𝐾 be a rank one Riemannian symmetric

space of non-compact type. In view of the Iwasawa
decomposition 𝐺 = 𝑁𝐴𝐾 of the underlying semisimple Lie
group, we can also view 𝑋 as the solvable extension 𝑆 =
𝑁𝐴 of the Iwasawa group 𝑁 which is known to be a H-type
group. In this work we study the holomorphic extendability of
eigenfunctions of the Laplace-Beltrami operator Δ𝑆 to certain
domains in the complexification of the nilpotent group N. We
can also do the same for any H-type group N not necessarily
an Iwasawa group. The results are accomplished by making use
of the connection with solutions of the extension problem for
the Laplacian or the sublaplacian on the corresponding N. This
talk is based on joint work with Luz Roncal.



Adam Sikora

Macquarie University, Australia

Riesz transforms on a class of non-doubling 
manifolds 
(joint work with Andrew Hassell and Daniel 
Nix)

Wednesday, 19 August 

9:40-10:20



Adam Sikora

Macquarie University, Australia
Abstract:



Break: 10:20-10:40



Bernard Helffer

Université de Nantes, France

Maximal estimates for the Kramers-Fokker-
Planck operator with electromagnetic field 

(after Helffer-Nier, Karaki, Helffer-Karaki)

Wednesday, 19 August 

10:40 - 11:20



Abstract: In continuation of a work by Z. Karaki on
the torus, we consider the Kramers-Fokker-Planck
operator (KFP) with an external electromagnetic
field on 𝑅𝑑 . We show a maximal type estimate on
this operator using a nilpotent approach for vector
field polynomial operators in connection with
induced representations of a nilpotent graded Lie
algebra. This estimate leads to an optimal
characterization of the domain of the closure of the
KFP operator.

Bernard Helffer

Université de Nantes, France



Alessio Martini

University of Birmingham, UK

Spectral multipliers for spherical Grushin
operators

Wednesday, 19 August 

11:20-12:00



Abstract: We consider degenerate elliptic
operators of Grushin type on the d-dimensional
sphere, which are singular on a 𝑘-dimensional
sphere for some 𝑘 < 𝑑. For these operators we
prove a spectral multiplier theorem of Mihlin-
Hörmander type, which is optimal whenever 2𝑘 is
not greater than 𝑑. The proof hinges on suitable
weighted spectral cluster bounds, which in turn
depend on precise estimates for ultraspherical
polynomials.
This is joint work with Valentina Casarino and
Paolo Ciatti.

Alessio Martini

University of Birmingham, UK



Break: 12:00-2:00



Hans G. Feichtinger

University of Vienna, Austria

Invariant function spaces as double modules

Wednesday, 19 August 

2:00-2:40



Hans G. Feichtinger

University of Vienna, Austria

Abstract:



Uwe Kähler 

Aveiro University, Portugal

Quaternionic Volterra operators and triangular 
representations

Wednesday, 19 August 

2:40-3:20



Abstract:

One of the principal problems in studying spectral theory for
quaternionic or Clifford-algebra-valued operators lies in the fact
that due to the noncommutativity many methods from classic
spectral theory are not working. For instance, even in the simplest
case of finite rank operators there are different notions of left and
right spectrum. Hereby, the notion of a left spectrum has little
practical use while the notion of a right spectrum is based on a
nonlinear eigenvalue problem. In the present talk we will introduce
the notion of S-spectrum as a natural way to consider a spectrum in
a noncommutative setting. We will use it to discuss quaternionic
Volterra operators and triangular representation of quaternionic
operators similar to the classic approaches by Gohberg, Krein,
Livsic, Brodskii and de Branges. To this end we introduce spectral
integral representations with respect to quaternionic chains and
discuss the concept of P-triangular operators in the quaternionic
setting.

Uwe Kähler 

Aveiro University, Portugal



Break: 3:20-3:40



Hartmut Führ

Aachen University, Germany

Coarse geometric methods for generalized 
wavelet approximation theory

Wednesday, 19 August 
3:40-4:20



Abstract: Generalized wavelet systems arise from the
action of suitable semidirect products 𝑅𝑑 × 𝐻 on
𝐿2(𝑅𝑑). Here 𝐻 denotes a matrix group acting on
functions by dilations. The approximation theoretic
properties of these systems are coded in the associated
coorbit spaces, defined by imposing suitably weighted 𝐿𝑝-
norms on the transform side. Understanding the
dependence of the scale of coorbit spaces on the dilation
group is one of the basic problems of the theory, and
generally not well understood. The talk translates this
question into a problem from the domain of coarse
geometry. Under suitable technical assumptions on two
dilation groups 𝐻1, 𝐻2, the dual action of these groups
induces a map 𝜙: 𝐻1 → 𝐻2, and it can be shown that 𝐻1
and 𝐻2 have the same scale of coorbit spaces if and only if
𝜙 is a quasi-isometry with respect to word metrics
defined on 𝐻1 and 𝐻2. We present several applications of
this argument. (Based on joint work with Rene Koch and
Jordy van Velthoven).

Hartmut Führ

Aachen University, Germany



Jeremy Tyson

University of Illinois at Urbana-
Champaign, USA

Geometric measure theory and Fourier 
analysis on the sub-Riemannian 
Heisenberg group

Wednesday, 19 August 

4:20-5:00



Abstract: I will discuss results in the geometry of sets,
measures and mappings in the Heisenberg group
equipped with a sub-Riemannian metric. I will start by
reviewing some older work, joint with Balogh, Durand
Cartagena, Faessler and Mattila, on dimension
distortion under horizontal and vertical projection
maps associated to canonical semidirect
decompositions of the Heisenberg group. Next, I will
survey more recent results on the densities of
measures and the classification of uniform measures--
in the spirit of classical theorems of Marstrand and
Preiss--in the Heisenberg group equipped with the
Koranyi metric. This work is joint with Chousionis and
Magnani. Finally, I will briefly outline a recent
approach to dimension estimates via energy integrals
using the Heisenberg group Fourier transform, as
formulated in Fourier coefficients language by
Bahouri-Chemin-Danchin. This latter approach has
been developed by my student Fernando Roman
Garcia in his recent PhD thesis (UIUC, 2020).

Jeremy Tyson

University of Illinois at Urbana-
Champaign, USA



Thursday, 20 August



Anthony Dooley

University of Technology 
Sydney, Australia

On the non-commutative Kirillov formula

Thursday, 20 August
9:00-9:40



Abstract: The Kirillov orbit method associates to a
coadjoint orbit of a Lie group 𝐺 an irreducible
representation of the group. One can calculate the trace
of this representation from the Fourier transform of that
orbit. However, if one starts not from the character, but
from a general matrix entry, the Fourier transform is an
interesting distribution on the Lie algebra. We describe
the distributions which arise, their support, singular
support and their convolutions.

Anthony Dooley

University of Technology Sydney, 
Australia



Gregory S. Chirikjian

NUS, Singapore And 
Johns Hopkins University, USA

Degenerate Diffusions on Unimodular Lie 
Groups

Thursday, 20 August
9:40-10:20



Gregory S. Chirikjian

NUS, Singapore And John 
Hopkins University, USA

Abstract: In physical modeling problems, unimodular Lie groups
such as the rotation group and group of handedness-preserving
rigid-body motions of n-dimensional Euclidean space, 𝑆𝐸(𝑛),
play important roles. Degenerate diffusions on 𝑆𝐸(𝑛) (i.e.,
diffusion equations in which fewer second-order Lie derivatives
appear in the equation than the dimension of the group, 𝑑 =
𝑛(𝑛 + 1)/2), play important roles in DNA statistical mechanics
when 𝑛 = 3, and in phase noise in optical communication
systems and robotic state estimation when n=2. The presenter
has developed concepts of Gaussian distributions on these
groups to accurately describe short-time solutions, and has
applied existing methods of noncommutative harmonic analysis
for long-time solutions. These methods apply to other broad
classes of unimodular Lie groups as well. This will be reviewed
together with a new result that the presenter published recently
with coauthors: the cotangent bundle of a non-unimodular
matrix Lie group can always be endowed with a group operation
that makes the cotangent bundle a unimodular matrix Lie group.
An example from mathematical finance in which the cotangent
bundle of the affine group of the line illustrates this

(https://www.mdpi.com/1099-4300/22/4/455).

https://www.mdpi.com/1099-4300/22/4/455


Break: 10:20-10:40



Karlheinz Gröchenig

University of Vienna, Austria

New Function Spaces associated to 
Representations of Nilpotent Lie Groups 
and Generalized Time-Frequency Analysis

Thursday, 20 August

10:40-11:20



Abstract: We study function spaces that are
related to square-integrable, irreducible, unitary
representations of several low-dimensional
nilpotent Lie groups. These are new examples of
coorbit theory and yield new families of function
spaces on 𝑅𝑑 . The concrete realization of the
representation suggests that these function spaces
are useful for generalized time-frequency analysis
or phase-space analysis.

Karlheinz Gröchenig

University of Vienna, Austria



Franz Luef

Norwegian University of 
Science and Technology, 
Norway

Gaussian Gabor frames and Kaehler 
geometry

Thursday, 20 August

11:20-12:00



Abstract: The commutation relations for the time-
frequency shifts of the lattice points of a Gabor
system yield to a skew-symmetric matrix that
encodes the noncommutativity of the Gabor
system. This skew-symmetric matrix induces a
symplectic form and Kaehler structures compatible
on the complex torus associated to the lattice. The
Gaussians associated to the compatible Kaehler
structures are parameterized by the Siegel upper
half space.
We study Gabor systems generated by these
Gaussians using tools from Kaehler geometry, such
as the Seshadri constant of the complex torus of
the adjoint lattice, to establish multi-variate
analogs of the Lyubarskii-Seip-Wallsten theorem.
This approach yields as a consequence for the
univariate case analytic expressions for the frame
bounds in terms of eta and theta functions.
This is joint work with Xu Wang (NTNU).

Franz Luef

Norwegian University of 
Science and Technology, 

Norway



Ingrid Beltiţă

Institute of Mathematics of the 
Romanian Academy, Romania

C*-algebras of solvable Lie groups and their 
finite-dimensional approximation properties

Thursday,  20 August 
12:00 - 12:40



Abstract: We present some finite-approximation
properties of the 𝐶∗ -algebras of certain simply
connected Lie groups. We prove that, if their
primitive ideal spectrum is T1, these 𝐶∗ -
algebras can be embedded in 𝐶∗-algebras that are
inductive limits of finite-dimensional 𝐶∗ -
algebras. To this end, we show that if 𝐺 is solvable
and its action on the centre of [𝐺, 𝐺] has at least
one imaginary root, then there are nonempty open
and compact subsets of 𝑃𝑟𝑖𝑚(𝐺).

This is joint work with Daniel Beltiţă (IMAR).

Ingrid Beltiţă

Institute of Mathematics of the 
Romanian Academy, Romania



Closing 
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