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Jean V. Bellisard, Georgia Institute of Technology.

Title: Dynamical Systems on Spectral Metric Spaces.

Joint work with Matilde Marcolli, Kamran Reihani.

Abstract:
A noncommutative version of metric space was proposed in the eighties and nineties by
Connes under the name of “K-cycle” or “spectral triple”: X = (A,H, D) where A is a
C*-algebra, H a Hilbert space on which acts in a non-degenerate way, and D, the Dirac
operator, is a selfadjoint operator with a compact resolvent. A spectral triple defines a
pseudo-metric on the state space ofA. We will review the works done to find necessary and
sufficient conditions for this pseudo-metric to be a metric defining the weak*-topology.
Then let α be an automorphism ofA. This talk will give solutions to the following problem:
Is there a canonical spectral triple based on the crossed product algebra A oα Z induced
by X ? It will be shown that the answer depends upon whether or not α can be seen as
the noncommutative anolog of an isometry. If yes, such a construction is easy to produce.
If no, an extension of the notion of metric bundle, as proposed by Connes and Moscovici
in their 1994 paper, will be used to construct a dynamical system acting as an isometry
which retains all the features of both X and α. One of the main technical difficulties in
this latter construction comes form the fact that the metric bundle is, in most cases, the
analog of a complete metric space that is neither compact nor bounded.

Slavǐsa V. Djordjević, Benemérita Universidad Autónoma de Puebla.

Title: Isolated eigenvalues of linear operator and perturbations.

Abstract:
For an infnite dimension Banach space X, with B(X) we denote the algebra of all linear
bounded operator on X, F (X) the ideal of all finite-dimensional range operators and
K(X) the ideal of all compact operators. For T ∈ B(X), let σ(T ) be the spectrum of T ,
σp(T ) the set of all eigenvalues of T , and π0(T ) the set of all isolated eigenvalues of nite
geometric multiplicity (Riesz point).

The perturbation of an operator by some finite-dimensional or compact operators is usual
technique in areas of operators equations. Our interest is finding the class of operator that
preserve isolated eigenvalues after perturbation with some compact operator.

Ken Dykema, Texas A&M University.

Title: On approximation properties in von Neumann algebras and groups.

Don Hadwin, University of New Hampshire.

Title: MF C*-algebras, MF-traces, and Lower Bounds for Topological
Free Entropy Dimension.
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Joint work with Qihui Li, Weihua Li, Junhao Shen.

Abstract:
Suppose A = C∗ (x1 . . . , xn) is an MF-C*-algebra in the sense of Blackadar and Kirchberg.
We define a family of traces, called MF-traces, on A in a natural way from the definition of
MF-algebra. We prove that the set of MF-traces on A is nonempty, compact and convex.
Suppose τ is an MF-trace on A and π is the corresponding GNS representation, and
suppose X is a selfadjoint operator in π (A)′′. Then the topological free entropy dimension
δtop (x1, . . . , xn) is no less than the free entropy dimension of X with respect to τ . If A
has no finite-dimensional representation or infinitely many inequivalent finite-dimensional
representations, then δtop (x1, . . . , xn) ≥ 1. Let J be the largest ideal annihilated by all
the MF-traces. If A/J is finite-dimensional or if A is nuclear and every trace on A is an
MF-trace, then δtop (x1, . . . , xn) = 1− 1/d, where d = dimA/J . We define a class of MF
algebras we call MF-nuclear and show that the topological free entropy dimension never
exceeds 1 when the generated algebra is MF-nuclear.

Kate Juschenko, Texas A&M University.

Title: Logmodular subalgebras of C*-algebras.

Abstract:
We will discuss logmodularity property of (non self-adjoint) subalgebras of C*-algebras.
The property is interesting in a connection with the problem of extension of homomor-
phisms. It was proved by V. Paulsen and M. Raghupathi that a contractive homomorphism
of a logmodular algebra extends to a C*-algebra if and only if its second amplification is
contractive. There are no known examples of logmodular algebras with contractive but
not completely contractive homomorphisms. We will describe logmodular subalgebras of
matrix algebras, which would imply that that every contractive homomorphism of them
is automatically completely contractive.

Terry Loring, University of New Mexico.

Title: Topological Insulators, real asympotic morphisms and real K-
Theory.

Abstract:
Almost commuting matrices arise naturally way in lattice models of topological insu-
lators. Symmetries often force the matrices involved to live in finite-dimensional “real”
C*-algebras. An important case is that of almost commuting self-dual, unitary matrices.
Self-duality here refers to the operation on 2N -by-2N complex matrices[

A B

C D

]]
=

[
DT −BT

−CT AT

]
.

In joint work with Matt Hastings, we apply the KO-theory of almost commuting self-dual,
unitary matrices to numerical models of 2D topological insulators.
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Judith A. Packer, University of Colorado, Boulder.

Title: Operators arising from generalized multiresolution analyses.

Joint with L. Baggett, V. Furst, and K. Merrill.

Abstract:
Generalized multiresolution analyses (GMRAs) corresponding to a discrete abelian trans-
lation group Γ and a dilation operator δ defined on abstract Hilbert spaces can be de-
scribed by their multiplicity functions m defined on Γ̂ and matrix-valued filter functions
H defined on appropriately chosen set related to m and Γ̂. We discuss the isometry SH
associated to a specified filter system H, a construction with its origins in the work of
Bratteli and Jorgensen, and give necessary and sufficient conditions for this isometry to
be pure.

A construction that produces an abstract GMRA from any functions m and H meeting
required conditions is described. An equivalence relation is defined on different filter
systems H associated to the same multiplicity function m, and all equivalence classes
of GMRA’s associated to a specified m are described by cohomological conditions.

Nura Patani, Arizona State University.

Title: C*-correspondences associated to generalizations of directed graphs.

Abstract:
Let V be a locally compact Hausdorff space. When V is discrete, we have shown that every
nondegenerate separable C*-correspondence over c0(V ) is isomorphic to one coming from
a directed graph with vertex set V . We discuss recent results about C*-correspondences
associated higher-rank and topological graphs.

Sarah Reznikoff, Kansas State University.

Title: A Generalized Cuntz-Krieger uniqueness theorem and the abelian
core of graph algebras.

Joint work with Gabriel Nagy.

Abstract:
We will describe the so-called “aperiodic representation” of the Cuntz-Krieger graph alge-
bras and use it to prove a uniqueness theorem. Along the way, we encounter a fascinating
subalgebra, the Abelian Core, of the universal Cuntz-Krieger algebra.

Adam Sørensen, University of Copenhagen and University of New Mexico.

Title: Classification of amplified graph C∗-algebras.

Abstract:
To any countable directed graph one can associate a C*-algebra. A natural question is
then: Which graphs give rise to stably isomorphic C*-algebras? I will give an answer in
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a special case. I will focus on amplified graph, that is graphs with the property that if
there is an edge between two vertices, then there are infinitely many such edges. Given an
amplified graph G one can consider its transitive closure: A graph with the same vertex
set and the property that if there is a path from u to v in G, then there are infinitely
many edges from u to v in the transitive closure of G. It turns out that the C*-algebra
of an amplified graph is stably isomorphic to that of its transitive closure. And that two
transitively closed graphs are isomorphic if and only if their C*-algebras have the same
filtrated K-theory. Thus the C*-algebras of amplified graphs are classified by K-theory,
and given two concrete amplified graphs we can ’see’ if they give rise to stably isomorphic
C*-algebras.

Nikolai Vasilevski, Centro de Investigación y de Estudios Avanzados del In-
stituto Politécnico Nacional.

Title: Commutative algebras of Toeplitz operators and Berezin quanti-
zation.

Abstract:
We will discuss a quite unexpected phenomenon in the theory of Toeplitz operators on
the Bergman space: the existence of a reach family of commutative C*-algebras generated
by Toeplitz operators with non-trivial symbols. As it tuns out the smoothness proper-
ties of symbols do not play any role in the commutativity, the symbols can be merely
measurable. Everything is governed here by the geometry of the underlying manifold, the
hyperbolic geometry of the unit disk. At the same time the complete classification of such
commutative algebras involves the Berezin quantization procedure.

These commutative algebras come with a powerful research tool, the spectral type rep-
resentation for the operators under study. This permit us to answer to many important
questions in the area.

Elmar Wagner, Universidad Michoacana de San Nicolás de Hidalgo.

Title: Toeplitz algebras in quantum Hopf fibrations.

Abstract:
The objective of the talk is to present applications of Toeplitz algebras in Noncommutative
Geometry. We will give an example of a quantum Hopf fibration obtained by gluing
trivial U(1) bundles over quantum discs (or, synonymously, Toeplitz algebras) along their
boundaries. The construction yields associated quantum line bundles over a quantum 2-
sphere. These quantum line bundles are described as finitely generated projective modules
over the C*-algebra of “continuous functions on the base space” (the quantum 2-sphere).
It is argued that our construction yields a significant simplification of index computations
by obtaining elementary projections as representatives of K-theory classes.
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