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Kunal Krishna Mukherjee
Title: On noncommutative joinings

Abstract: We will provide an outline of joinings of W* dynamical systems.

Simeng Wang
Title: Noncommutative pointwise ergodic theorem for amenable groups

Abstract: We prove a noncommutative analogue of Lindenstrauss’ pointwise ergodic
theorem for actions of amenable groups on von Neumann algebras. To do so, we
establish the maximal ergodic inequality for averages of operator-valued functions
on amenable groups. Our new arguments are based on a geometric construction
of martingales based on the Ornstein-Weiss quasi-tilings, as well as a pure group-
theoretic realization of harmonic analytic techniques from noncommutative Calderón-
Zygmund theory.

Anil Kumar Karn
Title: Absolute compatibility in von Neumann algebras

Abstract: Let A be a unital C∗-algebra and let a, b ∈ A+ with ‖a‖ ≤ 1 and
‖b‖ ≤ 1. We say that a is absolutely compatible with b if |a− b|+ |1− a− b| = 1.
This notion generalizes algebraic orthogonality among positive elements and plays
an important role in proving spectral decomposition theorem using order theoretic
techniques. In this talk, we shall discuss its elementary properties and present a
complete description within a von Neumann algebra. We also show that in M2,
this property exhibits some geometric patterns which leaves hints of some possible
physical interpretations.

Debabrata De
Title: On Bounded Coordinates in GNS Spaces

Abstract: We provide a comprehensive study of uniformly left bounded (resp.
left-right bounded) orthonormal bases in GNS spaces of infinite-dimensional von
Neumann algebras in the framework of both faithful normal states and semifinite
weights. In the context of states, while a basis of the first kind exists for all GNS
spaces, B(`2) is excluded for a basis of the latter kind. Related questions on unitary
basis remain open and untouched since the Baton-Rouge conference, 1967.

Shamindra Ghosh
Title: The 2-category of connections
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Abstract: We will discuss a certain generalization of ‘biunitary connections’ intro-
duced by Ocneanu, and obtain a 2-category out of it. We show that this 2-category
has (fully faithful) realizations inside the 2-category of right correspondences over
pairs of pre-C*-algebras. Further, we show that this phenomenon extends to the
level of von Neumann algebras. We also exhibit some examples. This is a joint work
with Paramita Das, Corey Jones and Mainak Ghosh.

Ved Prakash Gupta
Title: On the structure of certain non-irreducible regular subfactors

Abstract: We prove that a finite index regular inclusion of type II1 -factors
with commutative first relative commutant is always a crossed product subfactor
with respect to a minimal action of a biconnected weak Kac algebra. This talk is
based on a joint work with Keshab Chandra Bakshi and and an attempt will be
made to make it accessible to a (relatively) general audience of operator algebraists.

Mainak Ghosh
Title: Q-Systems and unitary connections

Abstract: A Q-system is a unitary version of a Frobenius algebra object in a C*-
category or 2-C*-category. We explore the consequences when we start with a
Q-System as 1-cells from the 2-category of unitary connections(UC). We show that
it gives rise to an inclusion of Q-Systems in the 2-category of C*-algebras. We also
construct a dualizable 1-cell in UC and show that it’s dual when tensored it itself
becomes isomorphic to the original Q-system in the bounded category of unitary
connections.

Krishnendu Khan
Title: Primeness results for von Neumann algebras associated to

groups acting on trees

Abstract: A type II1 factor is called prime if it cannot be decomposed as the tensor
product of two type II1 factors. In this talk, I will show primeness of group von
Neumann algebras associated to a class of groups acting non elementarily on trees
with weakly malnormal edge stabilizer. This talk is based on a Joint work with I.
Chifan and S. Kunnawalkam Elayavalli.

Parthanil Roy
Title: Group measure space construction, weak mixing and W ∗-rigidity

for stable random fields

Abstract: In this work, it is established that the group measure space construction
corresponding to a minimal representation is an invariant of a stationary symmetric
α-stable (SαS) random field indexed by any countable group G. When G =
Zd, we characterize weak mixing of stationary SαS fields in terms of the central
decomposition of this crossed product von Neumann algebra coming from any (not
necessarily minimal) Rosinski representation. This shows that weak mixing is a
W ∗-rigid property (in a suitable sense) for this class of fields. These results have
recently been extended to stationary stable random fields indexed by amenable
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groups (not just Zd) by Avraham Re’em (2022+) (to be presented in the next talk)
and Mj, R. and Sarkar (2022+).

Nachi Avraham Re’em
Title: Ergodic Theory of Stable Random Fields Indexed by Amenable

Groups

Abstract: Stable distributions form an important class of distributions, among
which are Gaussian, Cauchy and Levy distributions. In the last decades it was
discovered that the key to understanding mixing properties of stable random fields
(stable stochastic processes) is nonsingular ergodic theory. In this talk, benefiting
from the previous talk by Parthanil Roy on operator-algebraic aspects of the theory,
I will introduce a full characterization of the ergodicity of stationary stable random
fields indexed by an arbitrary countable amenable group, previousely known for Zd.
My main goal is to demonstrate the role amenability plays in this characterization.
Thus, I will focus on functional-analytic and ergodic-theoretic aspects of amenability
which are of general interest beyond stable random fields.
The main result of this work obtained recently also by M. Mj, P. Roy & S. Sarkar
independently of the speaker.

Diptesh Kumar Saha
Title: On the non-commutative Neveu decomposition and ergodic

theorems for amenable group action

Abstract: Given a finite von Neumann algebra and an automorphism defined on
it, Grabarnik and Katz characterized the existence of an invariant state with the
existence of a weakly wandering operator. They also proved the stochastic ergodic
theorem in this context. But the case of the arbitrary group acting on the von
Neumann algebra as automorphisms still remains open. In this talk, we discuss
Neveu decomposition for an amenable group of automorphisms. We will also discuss
pointwise ergodic theorems for group actions under similar constraints. In the end,
we will study the stochastic ergodic theorem in this situation. The content of this
talk is part of joint work with my adviser Dr. Panchugopal Bikram.

Soumyashant Nayak
Title: Unitaries as compositions of reflections

Abstract: A classical result of Halmos and Kakutani asserts that every unitary
over an infinite-dimensional Hilbert space may be factorized as the product of
four reflections (self-adjoint unitaries, which are necessarily of order two). The
interest in such questions arose from trying to understand the algebraic nature of
the unitary groups of von Neumann algebras. In view of the Halmos-Kakutani
result, it is natural to wonder whether every unitary in a von Neumann algebra
may be factorized as the product of four reflections in the von Neumann algebra.
In this talk, we will give a brief overview of the progress made so far. The missing
piece of the puzzle is the type II1 case and we will discuss our contributions to this
problem. This is based on joint work with B V Rajarama Bhat and Shankar P.

Rajeeb Ranjan Mohanta
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Title: Contractivity Properties of Ornstein-Uhlenbeck semigroup for
mixed q-deformed Araki-Woods von Neumann algebra

Abstract: In this talk, we will discuss the mixed q-Ornstein-Uhlenbeck semigroup
associated with the mixed q-deformed Araki-Woods von Neumann algebra. We will
see the optimal hypercontractivity of the mixed q-Ornstein-Uhlenbeck semigroup.
This result is the extension to the type III case of Junge’s hypercontractivity result
for the same semigroups associated with mixed q-Gaussian algebras. We will also
discuss the ultracontractivity of the mixed q-Ornstein-Uhlenbeck semigroup.

Kanchan Mittal
Title: Maximal amenability of the generator algebra in mixed q -

gaussian von Neumann algebra

Abstract: In this talk, we will see an example of maximal amenable subalgebra in
mixed q- gaussian algebra. We will construct a maximal abelian subalgebra for a
fixed parameter qj0j0 and by choosing it sufficiently small we will see how it will be
maximal amenable in the mixed q- gaussian algebra. The problem is approached
by the technique of constructing the Riesz basis for the GNS space of the mixed q-
algebra and after that developing some structural theorems.

Sutanu Roy
Title: Braided quantum symmetries of classical and quantum spaces

Abstract: In 1998, Shuzhou Wang introduced the notion of the quantum symmetry
group of finite (classical and quantum) spaces based on the following idea: the
automorphism group of a finite set is a universal object in a particular category
of compact groups. In this talk, we will discuss a general situation where we shall
capture the quantum symmetries of some classical and quantum spaces equipped
with group actions. The resulting object turns out to be braided compact quantum
groups. This talk contains our recent joint works with Anshu, Suvrajit Bhattacharjee,
Soumalya Joardar and Atibur Rahaman.

Issan Patri
Title: The Polish space of completely positive maps on von-Neumann

algebras and their connection to the Effros-Marechal Topology

Abstract: In this talk, we will present a topological structure on the space of state
preserving CP maps on von-Neumann algebras. We will then explore the relation
of this topology with the Effros-Marechal topology on the space of von-Neumann
subalgebras of given von-Neumann algebras. We will show how in the finite case, this
connection gives a very tractable definition of the Effros-Marechal topology. This is
part of a joint work with Pierre Fima, Francois Le Maitre and Kunal Mukherjee.

Narayan Rakshit
Title: Poisson boundary on full Fock space

Abstract: A unital weakly closed *-subalgebra of the algebra of all bounded linear
operators on a Hilbert space is called von Neumann algebra. Given a von Neumann
algebra M and a normal unital completely positve (UCP) map P on M , consider



TITLE AND ABSTRACT 5

the fixed point set H(M,P ). In general this set is not an algebra but it is a weakly
closed operator system. It is possible to equip H(M,P ) with a unique associative
multiplication known as the Choi-Effros product which makes it into a von Neumann
algebra and we call the resulting von Neumann algebra the non-commutative Poisson
boundary of (M,P ). In this talk we discuss about the Poisson boundary associated
with a certain normal UCP map on the algebra of all bounded linear operators on
the full Fock space over a separable Hilbert space and it turns out to be an injective
factor of type III. Moreover, we completely classify the Poisson boundary in the
case when the underlying Hilbert space is finite-dimensional. This is a joint work
with Prof. B. V. Rajarama Bhat, Dr. Panchugopal Bikram and Dr. Sandipan De.

Malay Mandal
Title: On the state space of certain C∗-algebra

Abstract: The full group C∗-algebra C∗(Fn) has some C∗-algebraic properties like
primitivity, lifting property where Fn is free group with n generators. In this talk I
will discuss about the same properties for the universal C∗-algebra Uncn. Also I
will discuss on the Compact quantum semigroup structure on Uncn. In this talk I
will characterise the invertible states on Uncn. Also I will show that the element
χ(u)/2 is not circular element with respect to the natural trace on Uncn.

Rahul Kumar R
Title: Mixed q-deformed Araki-Woods von Neumann algebras

Abstract: Given a strongly continuous orthogonal representation (Ut)t∈R of R on
a real Hilbert space HR, a decomposition HR :=

⊕
i∈N

H
(i)
R consisting of invariant

subspaces of (Ut)t∈R and an appropriate matrix (qij)N×N of real parameters, one
can associate representations of the mixed commutation relations on a twisted Fock
spaces. The associated von Neumann algebras are called mixed q-deformed Araki-
Woods von Neumann algebras. They are (usually) non-tracial and are generalizations
of those constructed by Bożejko-Speicher and Hiai. In this talk we discuss the
construction and structural properties of these algebras.


