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Monday 14:00-16:00 (PSR2) chair: Haluk Şengün

14:00-14:25 Walter van Suijlekom
Operator systems and noncommutative geometry

14:30-14:55 Jens Kaad
Spectral metrics on quantum projective spaces

15:00-15:25 Michael Rosbotham
Trace-class operators on Hilbert modules and the Haagerup tensor product

15:30-15:55 Yufan Ge
SU(2)-symmetries of C∗-algebras: from bricks to buildings

Monday 16:30-19:00 (PSR2) chair: Jens Kaad

16:30-16:55 Ivan Todorov
Quantum game values

17:00-17:25 Shintaro Nishikawa
Exploring reductive symmetric spaces through Noncommutative Geometry

17:30-17:55 Malte Leimbach
Peter–Weyl truncations of compact quantum groups

18:00-18:25 Haluk Şengün
Local theta correspondence via C∗-algebras of groups

Tuesday 14:00-16:00 (PSR2) chair: Evgenios Kakariadis

14:00-14:25 Chris Bruce
C*-envelopes of semigroup operator algebras: beyond group-embeddable semi-
groups

14:30-14:55 Christian Bonicke
Dynamic asymptotic dimension and its applications to C∗-algebras

15:00-15:25 Bhumi Amin
Completely positive maps: pro-C∗-algebras and Hilbert modules over pro-C∗-
algebras

15:30-15:55 Christian De Nicola Larsen
The Haagerup property via Jones’ technology

Tuesday 16:30-19:00 (PSR2) chair: Christian Bonicke

16:30-16:55 Matt Kennedy
Intermediate subalgebras for reduced crossed products of discrete groups

17:00-17:25 Kevin Aguyar Brix
C*-envelopes and left-cancellative small categories

17:30-17:55 Evgenios Kakariadis
Operator algebras of product systems
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Abstracts.
Bhumi Amin, Indian Institute of Technology Hyderabad

Completely Positive Maps: Pro-C∗-algebras and Hilbert Modules over Pro-C∗-algebras

Abstract. We present a construction for induced representations on Hilbert modules over pro-
C∗-algebras for a given continuous ∗-morphism between pro-C∗-algebras. Subsequently, we
describe the structure of completely positive maps between two pro-C∗-algebras using Paschke’s
GNS construction for CP-maps on pro-C∗-algebras. Furthermore, through our devised con-
struction, we establish a structure theorem for a φ−map between two Hilbert modules over
pro-C∗-algebras, where the map φ is a continuous CP-map between pro-C∗-algebras. We also
discuss the minimality of these representations.
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Christian Bönicke, Newcastle University

Dynamic asymptotic dimension and its applications to C∗-algebras

Abstract. Dynamic asymptotic dimension is a dimension theory for topological dynamical sys-
tems introduced by Guentner, Willett, and Yu in 2017. It makes sense for global dynamical
systems in the form of actions of discrete groups on compact Hausdorff spaces, but it is most
naturally formulated in the language of topological groupoids. This makes the theory applicable
in a variety of different contexts. Since its inception, the concept has found several applications
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to the structure theory of C∗-algebras as well as homology and K-theory. In this talk I will give
an introduction to the theory and provide an overview over some of its applications relevant to
operator algebraists.

Kevin Aguyar Brix, University of Lund

C*-envelopes and left-cancellative small categories

Abstract. The C*-envelope provides a noncommutative analogue of the Shilov boundary in
function theory and it establishes a deep and interesting connection between C*-algebras and
non-self adjoint operator algebras. I will discuss joint work with Chris Bruce and Adam Dor-On
in which we prove that any normal coaction on an operator algebra extends to its C*-envelope.
As a consequence, we can identify the C*-envelope in many example classes of operator algebras;
I will particularly discuss the case coming from groupoid-embeddable categories. Chris Bruce
will discuss other applications of our results.

Chris Bruce, Newcastle University

C*-envelopes of semigroup operator algebras: beyond group-embeddable semigroups.

Abstract. The problem of computing the C*-envelope of semigroup operator algebras has been
studied for several decades. For group-embeddable semigroups, it was resolved in full generality
by Sehnem, after the works of many others. I will present on joint work with Kevin Aguyar
Brix and Adam Dor-On in which we compute the C*-envelope for all cancellative right LCM
monoids, a class that contains many non group-embeddable semigroups, where previously no
information about the C*-envelope was known. Our approach relies on a uniqueness theorem
by Starling and on our general theorem that every normal coaction of a discrete group on an
operator algebra extends to a (unique) normal coaction on the C*-envelope of the operator al-
gebra. This general result on coactions which will be presented in the talk by K.A. Brix.

Christian De Nicola Larsen, UNSW Sydney

The Haagerup property via Jones’ Technology

Abstract. Vaughan Jones developed a powerful technology for constructing representations
of groups such as Richard Thompson’s groups F ⊆ T ⊆ V while exploring the links between
subfactors and conformal field theory.

We will discuss new techniques for using Jones’ technology to prove that Thompson’s group V
has the Haagerup property (first proven by Farley geometrically in 2003). This unifies previous
analytical proofs for F and T by Jones and Brothier.

We will also discuss an application of our techniques to certain wreath products with Thompson’s
groups. These wreath products are the first non-trivial examples of finitely presented wreath
products with the Haagerup property, and we obtain explicit formulae for some interesting
positive definite functions on them. This significantly simplifies the proof due to Brothier that
they have the Haagerup property. We end the talk with some future directions for this approach.

This is joint work with Dilshan Wijesena.
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Yufan Ge, Leiden University

SU(2)-symmetries of C∗-algebras: from bricks to buildings.

Abstract. In this talk, we will consider subproduct systems coming from SU(2)-representations
and discuss the associated C*-algebras. We will first review results concerning irreducible repre-
sentations from Arici–Kaad, then provide some further results about more general cases. More
specifically, we will discuss the structure of the SU(2)-subproduct systems associated to isotypic
representations and multiplicity-free representations as well as the induced Toeplitz algebras.
Finally, we will provide results about the K-theory groups of their Toeplitz algebras. This is
joint work in progress with Francesca Arici.

Jens Kaad, University of Southern Denmark

Spectral metrics on quantum projective spaces

Abstract. A spectral metric space is a unital spectral triple satisfying that the coordinate
algebra becomes a compact quantum metric space via the seminorm which measures the size of
first order derivatives.

In this talk, we investigate the spectral metric properties of quantum projective spaces. The
geometric framework for this investigation is provided by the unital spectral triples introduced
by D’Andrea and Dabrowski in their CMP paper from 2010. We shall see that these unital
spectral triples are in fact spectral metric spaces and, if time permits, indicate how this can be
proved.

This result makes it possible to investigate the spectral metric continuity properties of quantum
projective spaces under variations of the deformation parameter q. It can moreover be viewed
as a first step for understanding the higher Vaksman-Soibelman spheres from the point of view
of spectral metric spaces.

The talk is based on joint work with Max Holst Mikkelsen.
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Evgenios Kakariadis, Newcastle University

Operator algebras of product systems

Abstract. Product systems provide a common language and context to encode geometric struc-
tures such as semigroups, graphs, dynamics etc. Their operator algebras have been under thor-
ough study in the past 40 years with much success giving rise to two objects: (a) the maximal
Fock-covariant C*-algebra, and (b) the minimal strong covariant C*-algebra. There are fur-
ther links between these objects by using the nonselfadjoint operator algebra generated in the
Fock representation. In this talk I will present results concerning the parametrisation of gauge-
invariant ideals for product systems over Zd

+ (joint work with Joe Dessi) and the reduced Hao-Ng
isomorphism problem for general product systems by a discrete action (joint work with Apol-
lonas Paraskevas).
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Matthew Kennedy, University of Waterloo

Intermediate subalgebras for reduced crossed products of discrete groups

Abstract. We obtain sufficient and (almost always) necessary conditions for a complete char-
acterization of intermediate subalgebras of reduced crossed products of discrete groups. I will
discuss this result and briefly mention some of the key underlying ideas. This is joint work with
Dan Ursu.

Malte Leimbach, Radboud University Nijmegen

Peter–Weyl truncations of compact quantum groups

Abstract. A compact quantum group (A,∆) can be compressed to an operator system PAP ,
for a projection P onto direct summands of the Peter–Weyl decomposition. The comultiplication
∆ induces a coaction of the C∗-algebra A on the compression PAP . When equipped with suit-
able Lip-norms, A and PAP become compact quantum metric spaces. We consider convergence
PAP → A in quantum Gromov–Hausdorff distance, as the range of the projection P increases
appropriately. In particular, we discuss the relevance of invariance of the involved Lip-norms
for the coactions and a Lip-norm estimate of slice maps using the Monge–Kantorovich distance
on the state space of A.

Shintaro Nishikawa, University of Southampton

Exploring Reductive Symmetric Spaces through Noncommutative Geometry

Abstract. A homogeneous space G/H is called a reductive symmetric space if G is a (real)
reductive Lie group and H is a symmetric subgroup of G, fixed by some involution on G. The
representation theory of reductive symmetric spaces was extensively studied in the 1990s by
Erik van den Ban, Patrick Delorme, Henrik Schlichtkrull, and others, particularly achieving the
Plancherel formula for the L2-space of G/H. This work generalises the group case established
by Harish-Chandra in the early 70s, where G = G’ x G’ and H is the diagonal subgroup. In
our collaborative research with A. Afgoustidis, N. Higson, P. Hochs, and Y. Song, we explore
this topic from the perspective of noncommutative geometry. I will present these exciting new
developments, highlighting the novel aspects and differences from the traditional group case,
especially concerning the reduced group C*-algebra of G.

Michael Rosbotham, University of Maine

Trace-class Operators on Hilbert Modules and the Haagerup Tensor Product

Abstract. In 2021, Stern and van Suijlekom used frames to define and study the trace class,
and other Schatten classes, for operators on Hilbert modules [1]. They showed that, when the
modules are over a commutative C∗-algebra, many key features carry over from the Hilbert
space case.

In this talk, I discuss joint work with Tyrone Crisp [2] where we show that the space of trace-
class operators on a Hilbert module over a commutative C∗-algebra is completely isometrically
isomorphic to a Haagerup tensor product of the module with its operator-theoretic adjoint. This
generalises a well-known property of Hilbert spaces.

References
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Guy Salomon, Weizmann Institute of Science

Noncommutative ergodic theory and SAT actions

Abstract. I will give an introduction to noncommutative ergodic theory and discuss a new
framework of (commutative) ergodicity based on SAT (strongly approximate transitive) actions.
These will give rise to a noncommutative generalization of a theorem of Nevo and Zimmer about
factors of certain nonsingular actions that naturally arise when studying lattices of higher rank
Lie groups. I will explain the main ideas behind its proof, which are new even in the commutative
case.
The talk is based on joint work with Uri Bader.

Haluk Şengün, University of Sheffield

Local theta correspondence via C∗-algebras of groups

Abstract. Theta correspondence is a major theme in the theory of automorphic forms and
in representation theory. The local version of the correspondence sets up a bijection between
certain subsets of admissible duals of suitable pairs of reductive groups.

In joint work with Bram Mesland (Leiden), we show that in certain cases, there is a Morita
equivalence of certain C∗-algebras that underlies the local theta correspondence. There are in-
teresting applications and some global questions that follow this result, some of which will be
discussed if time remains.

Ivan Todorov, University of Delaware

Quantum game values

Abstract. In this talk I will present a tensor norm expression for the quantum commuting
value of non-local games with quantum inputs and quantum outputs. This expression comple-
ments well-known tensor norm formulas for the quantum value of a quantum non-local game,
obtained previously by Cooney-Junge-Palazuelos-Perez-Garcia. Our approach places quantum
game values in a general framework that allows us to view quantum game values as a special
case of values of probabilistic hypergraphs. The talk is based on a joint work with Jason Crann
and Lyudmila Turowska.

Walter van Suijlekom, Radboud University Nijmegen

Operator systems and noncommutative geometry

Abstract. We give an overview of the recent interactions between operator systems and non-
commutative differential geometry. We will find that the traditional role played by C*-algebras
is taken over by so-called operator systems. Essentially, this is the minimal structure required on
a space of operators to be able to speak of positive elements, states, pure states, etc. We consider
C*-envelopes and introduce a propagation number for operator systems, which we show to be
an invariant under stable equivalence and use it to compare approximations of the same space.
Examples are spectral truncations associated to a Dirac or Laplace operator on a Riemannian
(spin) manifold.


