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Norm convergence for random unitary multimatrix models

and Quantum Information Theory
Abstract: An element P of the group algebra on the free group with k generators gives naturally rise to a random matrix

Pn in dimension n if one replaces the generators of the free group by k i.i.d. Haar distributed unitary random matrices

on the unitary group U(n). One of the greatest success of Voiculescu's free probability has been to predict almost surely

the asymptotic histogram of singular values of Pn as n grows � and to show the existence of a limit in the �rst place. In

particular, away from the limiting spectrum, the proportion of singular values goes to zero almost surely. However, the

problem of whether there are singular values at all away from the limiting spectrum was left open. In a joint paper with

Male, we solved this �15 years open question. After presenting this result and its history, I will focus on one important

application to Quantum Information Theory: typical quantum channels violate the Minimum Output Entropy additivity.

This additivity question has arguably been one of the major problems in Quantum Information of the last decade. I will

recall the statement of this problem, its meaning and its unexpected history, and then I will explain how our result on

random unitary matrices gives a new streamlined proof of this additivity violation result. The QIT part of this talk is

partly based on joint works with Belinschi, Fukuda, Nechita and Zhong. I will try to give a self-contained talk, without

assuming knowledge in Random Matrix Theory, Operator Algebras or Quantum Information Theory.

Co�ee and cookies: 15:30 in the �rst �oor open space of block G of campus Kirchberg.

Time and place: 16:00 (4 p.m.) in the classroom A17 of the main building on Kirchberg.
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