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Natasha Blitvic, Vanderbilt University

Title: The (q, t)- commutation relations, Fock spaces, and Gaussian algebras

Abstract: The topic of this talk is (non-commutative) probability theory in the setting
of deformed commutation relations. We will start by reviewing the seminal work of Bożejko
and Speicher on the q-relations and their q-Fock space representation, along with the
ongoing work on the structural and probabilistic aspects of the q-Gaussian algebra. We will
then introduce a second-parameter refinement of the q-Fock space, namely the (q, t)-Fock
space, giving rise to a highly natural non-commutative probability theory in a non-tracial
setting. The corresponding creation and annihilation operators satisfy the commutation
relation

aq,t(f)aq,t(g)∗ − qaq,t(g)∗aq,t(f) = 〈f, g〉H tN ,
a defining relation of the Chakrabarti-Jagannathan deformed quantum oscillator algebra.
The q = 0 < t specialization yields a single-parameter deformation of the full Boltzmann
Fock space of free probability, with the corresponding semicircular measure variously en-
coded via the Rogers-Ramanujan continued fraction, the t-Airy function of Ismail, the
t-Catalan numbers of Carlitz-Riordan, and the first-order statistics of the reduced Wigner
process.

Jose Carrion, Purdue University

Title: Quasi-representations of surface groups

Abstract: Abstract: By a quasi-representation of a group G we mean an approximately
multiplicative map of G to the unitary group of a unital C∗-algebra. A quasi-representation
induces a partially defined map at the level K-theory.

In the early 90s Exel and Loring associated two invariants with almost-commuting pairs
of unitary matrices u and v: one a K-theoretic invariant, which may be regarded as the
image of the Bott element in K0(C(T2)) under a map induced by quasi-representation of
Z2 in U(n); the other is the winding number in C \ {0} of the closed path t 7→ det(tvu +
(1 − t)uv). The so-called Exel-Loring formula states that these two invariants coincide if
‖uv − vu‖ is sufficiently small.

We will discuss a generalization of the Exel-Loring formula for quasi-representations of
a surface group taking values in the unitary group of a tracial unital C∗-algebra.

This is a joint project with Marius Dadarlat.
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Marius Dadarlat, Purdue University

Title: Invariants of continuous field C*-algebras

Abstract: We plan to give an overview of recent developments in the theory of con-
tinuous field C*-algebras. The talk is based on joint work with Ralf Mayer, Ulrich Pennig
and Rasmus Bentman.

Dorin Dutkay, University of Central Florida

Title: Spectral sets, tiles and unitary groups

Abstract: Spectral sets are sets of finite Lebesgue measure which have orthogonal
Fourier bases. Fuglede’s conjecture states that tiles and spectral sets coincide. Even though
Terry Tao proved that this is false in high dimension, Fuglede’s conjecture remains open in
a variety of situations and it is completely open in dimensions 1 and 2. We present some
recent results on the Fuglede conjecture and connections between Fourier series, Hadamard
matrices, tilings and unitary groups that have a special kind of wandering vectors.

Kate Juschenko, Vanderbilt University

Title: On simple amenable groups.

Abstract: We will discuss amenability the topological full group of a minimal Cantor
system. Together with the results of H. Matui this provides examples of finitely generated
simple amenable groups. This is joint work with Nicolas Monod.

Victor Kaftal, University of Cincinnati

Title: Linear combinations of projections in finite C∗-algebras.

Abstract: Let A be a unital simple separable C∗-algebra with real rank zero, stable
rank one, strict comparison of projections and assume that its tracial simplex T(A) has only
a finite number of extremal points. Then (i) every element of A is a linear combination of
projections in A and (ii) every positive element of A is a positive combination of projections
in A (all the coefficients are positive).

If A is not unital, the necessary and sufficient condition for an element to satisfy (i) or
(ii) is that its range projection (in the double dual of A) ”has finite traces”.

If the tracial simplex T(A) has infinitely many extremal points then there are elements
of A that are not linear combinations of projections.

Gennadi Kasparov, Vanderbilt University

Title: Clifford algebras in index theory.



Abstract: It is known for a long time that Clifford algebras play an important role in
the index theory of elliptic operators. It appears that in the index theory of transversally
elliptic operators with respect to a group action certain C*-algebras constructed out of fields
of Clifford algebras in the orbit direction allow to formulate the index theory similar to the
elliptic case. I will also discuss a possible generalization of this approach to transversally
elliptic operators with respect to singular foliations.

Henri Moscovici, Ohio State University

Title: The local geometry of noncommutative tori

Abstract: This talk will discuss the results of my joint work with A. Connes
[http://arxiv.org/abs/1110.3500] on the conformal geometry of noncommutative 2-tori in
the framework of modular spectral triples. We have obtained explicit expressions for the
local spectral functionals determined by the value at zero of the zeta functions of Lapla-
cians, in terms of the generating function for the Bernoulli numbers applied to the modular
operator. Computer aided calculations based on Connes’ adaptation of the pseudodiffer-
ential calculus lead to explicit but intricate curvature formulas, which besides the above
generating function involve functions of two variables in the modular operator. The depen-
dence of the latter on the Bernoulli generating function is elucidated by computing in two
different ways the gradient of the analytic torsion on the space of conformal factors. By
means of functional analytical methods we also proved (the analogue of the classical result
for Riemann surfaces) that the maximum value of the determinant of the Laplacian for
noncommutative metrics of fixed volume is attained only at the constant curvature metric.

David Penneys, University of Toronto

Title: Constructing subfactors using the jellyfish algorithm

Abstract: In 2009, Bigelow-Morrison-Peters-Snyder completed the classification of non-
A∞ subfactors in the index range (4, 3 +

√
3) by constructing the extended Haagerup

subfactor. To do so, they used the jellyfish algorithm, an evaluation algorithm to evaluate
closed diagrams on a particular set of generators in a graph planar algebra.

I will talk about some recent work with Bigelow (arXiv:1208.1564) and Morrison (arXiv:1208.3637)
on subfactors and the jellyfish algorithm. With Bigelow, we determine exactly when a sub-
factor planar algebra can be presented using generators and jellyfish relations by the shape
of the principal graph. With Morrison, we construct a new exotic subfactor using the
jellyfish algorithm.

Thomas Sinclair, U.C.L.A.

Title: II1 factors of negatively curved groups

Abstract: TBA



Anna Skripka, University of New Mexico

Title: On operators of trace zero in II1 factors.

Abstract: Abstract: The talk will discuss the following natural questions on structure
of the elements of trace zero in a II1 factor.

(1) Is every element of trace zero in a II1 factor equal to a single commutator of elements
of the factor?

(2) Can every self-adjoint element of trace zero in a II1 factor be realized as a real part
of a quasinilpotent element in the factor?

The direct analogs of these questions for n by n matrices are known to have affirmative
answers, but only partial answers are known in case of II1 factors.

Allan Yashinski, Penn State University

Title: Noncommutative tori and the Gauss-Manin connection

Abstract: Given a formal deformation of an algebra, Getzler defined a connection on the
periodic cyclic homology of the deformation, which he called the Gauss-Manin connection.
We investigate this connection in the example of the smooth noncommutative 2-torus Aθ,
viewed as a deformation of the algebra C∞(T2) of smooth functions on the 2-torus. In
this case, we use the Gauss-Manin connection to give a parallel translation argument that
shows that the periodic cyclic homology groups HP•(Aθ) are independent of the parameter
θ. As a consequence, we obtain differentiation formulas relating various cyclic cocycles on
Aθ.


