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Factorizable completely positive maps and quantum information theory

MAGDALENA MUSAT

In recent work with Uffe Haagerup, we study factorization and dilation prop-
erties of Markov maps between von Neumann algebras, motivated by the question
of existence of non-factorizable Markov maps, as formulated by C. Anantharaman-
Delaroche. We provide simple examples of non-factorizable Markov maps on
Mn(C) for all n ≥ 3 , as well as an example of a one-parameter semigroup (T (t))t≥0

of Markov maps on M4(C) such that T (t) fails to be factorizable for all small values
of t > 0 .

The existence of non-factorizable Markov maps turned out to have an interest-
ing application to an open problem in quantum information theory, known as the
asymptotic quantum Birkhoff conjecture (AQBP). We solve the conjecture in the
negative by showing that every non-factorizable Markov map on Mn(C) , n ≥ 3,
provides a counterexample. We also discuss very recent developments concerning
the question whether every factorizable map does satisfy the AQBP. In connection
with this, we put into evidence a new asymptotic property of factorizable maps
and establish connections to the Connes embedding problem.

Purely infinite C*-algebras arising from actions of exact groups

MIKAEL RØRDAM

We discuss conditions that will ensure that a crossed product of a C*-algebra
by a discrete exact group is purely infinite (simple or non-simple). We are par-
ticularly interested in the case of a discrete non-amenable exact group acting on
a unital commutative C*-algebra, where our sufficient conditions for example can
be phrased in terms of paradoxicality of subsets of the spectrum of the abelian
C*-algebra. As an application of our results we show that every discrete count-
able non-amenable exact group admits a free amenable minimal action on the
Cantor set such that the corresponding crossed product C*-algebra is a Kirchberg
algebra in the UCT class. In a more recent development one can show that also
certain amenable groups admit free minimal action on a totally disconnected lo-
cally compact (non-compact) Hausdorff space such that the corresponding crossed
product C*-algebra is a (non-unital) Kirchberg algebra. (Joint work with Adam
Sierakowski.)


