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Abstracts:

THE BOHNENBLUST-HILLE INEQUALITY: YESTERDAY AND TODAY
Andreas Defant, University of Oldenburg

The multilinear Bohnenblust-Hille inequality shows that, given an m-linear form A on Kn with
associated matrix (ai1,...,im)(i1,...,im)∈[1,n]m (where K = C or R), we have( ∑

i1,...,im

∣∣ai1,...,im∣∣ 2m
m+1

)m+1
2m ≤ C ‖A‖ ;

here ‖A‖ denotes the norm of A considered as a form on `n∞ × . . . × `n∞, and the constant
C only depends on the degree m. Moreover, there is a polynomial counterpart: For each
m-homogeneous polynomial in n variables, P (z) =

∑
|α|=m cαz

α ,( ∑
|α|=m

∣∣cα∣∣ 2m
m+1

)m+1
2m ≤ C ‖P‖ ,

where again the norm of P is taken with respect to `n∞, and the constant C only depends
on m. Both inequalities were published by Bohnenblust and Hille in 1931 in the context of
Dirichlet series. For m = 2 they form Littlewood’s so-called 4/3-inequalities which can be
considered as forerunners of Grothendieck’s inequality.

Recently, various authors with different motivation improved and generalized these two
inequalities, and gave new interesting applications – in particular in quantum information
theory. We plan to survey on these developments.

http://www.icmat.es/NTHA


DISTINGUISHING MULTI-PARTITE STATES BY LOCAL MEASUREMENTS
Cécilia Lancien, École Polytechnique, Paris

The task of discriminating quantum states from accessible experimental data is at the heart
of quantum information theory. In this talk, I will analyze the distinguishability norm associa-
ted to classes of measurements restricted by locality constraints on multi-partite quantum
systems. More concretely, I will show first that the norm associated to a tensor product of
”sufficiently symmetric” measurements is dimension-independently equivalent to a multi-
partite generalization of the 2-norm. I will also address the question of ”minimal require-
ments” on a randomly chosen measurement for such essential norm equivalence to hold.
I will then look at the norm associated not to one single local measurement but to who-
le classes of locally restricted measurements (LOCC, SEP, PPT...) and interpret the leading
order optimality of the obtained bounds in terms of multi-party data-hiding schemes.

This is joint work with Andreas Winter (arXiv[quant-ph]:1206.2884) and Guillaume Aubrun.

SOME APPLICATIONS OF HYPERCONTRACTIVE INEQUALITIES IN QUANTUM
INFORMATION THEORY

Ashley Montanaro, University of Cambridge

Hypercontractive inequalities have become important tools in theoretical computer scien-
ce and have recently found applications in quantum computation. In this talk I will discuss
how hypercontractive inequalities, in different settings, can be used to obtain (fairly) conci-
se proofs of two recent results in quantum information theory: a lower bound of Lancien and
Winter on the bias achievable by local measurements which are 4-designs, and a recent
result of Pellegrino and Seoane-Sepúlveda giving general lower bounds on the classical
bias obtainable in multiplayer XOR games. The latter result also implies a very special case
of a conjecture of Aaronson and Ambainis regarding classical simulation of quantum query
algorithms.

STABILITY OF LOCAL QUANTUM DISSIPATIVE SYSTEMS
Angelo Lucia, Universidad Complutense de Madrid

Open quantum systems weakly coupled to the environment are modelled by completely
positive, trace preserving semigroups of linear maps. The generators of such evolutions are
called Liouvillians, and similarly to the Hamiltonian in the case of coherent evolution, they
encode the physical properties of the system. Models for many-body systems typically as-
sume some form of local structure for the Liouvillian, decomposing into a sum over local
Liouvillians acting on subsets of nearby particles.

For theoretical and experimental reasons, it is important to estimate the sensitivity of the
system agains small perturbations, coming from numerical errors or physical noise.

We prove that local observables and correlation functions are stable under local and
quasi- local perturbations if the Liouvillian is frustration free, translational invariant, has a
unique fix point (with no restriction on its rank) and has a mixing time which scales loga-
rithmically with the system size. These conditions can be relaxed to the non-translational
invariant case, at the cost of requiring Local Topological Quantum Order. As a corollary
result, we can prove that the correlations between two spatially separated observables
acting on the unique fixed point of the Liouvillian decay exponentially in the distance.

As a main example we show that classical Glauber dynamics is stable under local per-
turbations, including perturbations in the transition rates which do not preserve detailed
balance. To our knowledge, this result is new even classically.



QUANTUM LOGARITHMIC SOBOLEV INEQUALITIES AND RAPID MIXING
Kristan Temme, Massachusetts Institute of Technology

We consider a family of logarithmic Sobolev inequalities on finite dimensional quantum sta-
te. We review the framework of non-commutative Lp-spaces and discuss the relationship
between quantum logarithmic Sobolev inequalities and the hypercontractivity of quantum
semigroups. This relationship is central for the derivation of lower bounds for the logarithmic
Sobolev (LS) constants. Essential results for the family of inequalities are proved, and we
show an upper bound to the generalized LS constant in terms of the spectral gap of the
generator of the semigroup. These inequalities provide a framework for the derivation of im-
proved bounds on the convergence time of quantum dynamical semigroups, when the LS
constant and the spectral gap are of the same order. We furthermore discuss the notion of
Lp-regularity, which is the main technical difficulty which separates the quantum from the
classical theory, and we show that several important classes (unital and thermal) of quan-
tum processes are well behaved. This work can be seen as a generalization of the seminal
work of Diaconis and Saloff-Coste to quantum systems, where Log-Sobolev inequalities we-
re applied to analyze the mixing times of finite Markov chains. Convergence bounds on
finite dimensional state spaces are particularly relevant for the field of quantum information
theory. We provide several simple examples, where improved bounds on the mixing time
are obtained; including the depolarizing semigroup and quantum expanders.

This talk is based on joint work with M. J. Kastoryano.

IDEALS OF OPERATORS ON NON-COMMUTATIVE FUNCTION SPACES
Timur Oikhberg, University of Illinois at Urbana-Champaign

We consider ideals of operators on non-commutative function spaces, focusing on two
aspects.

(1) Domination: if a positive operator T dominates a positive operator S, and belongs to a
certain operator ideal, must the same be true of S?

(2) Inclusion: when is one ideal contained in another one?

QUANTUM MARGINALS: THE GENERIC ENTANGLEMENT REGIME
Guillaume Aubrun, Université Lyon 1

Consider N qubits in a generic pure state on (C2)⊗N . Give a fraction 0 < p < 1/2 of them to
Alice, another fraction p of them to Bob, and assume the remaining qubits disappear in the
environment. Do Alice and Bob share some entanglement?

When N is large, this problem features a threshold phenomenon around the critical
value p = 1/5. In this talk I give an elementary proof of the ”easy” half of this result: for
p > 1/5, entanglement is generic. The general question, and a discussion of the threshold
phenomenon, will be addressed in the talk by S. Szarek.

I will introduce background from high-dimensional convex geometry and prove some
key estimates on the size (specifically the mean width) of the set of separable states.

The talk is a variation on arxiv:1106.2264 (joint with S. Szarek and D. Ye).



ON SOME CONSEQUENCES OF GLEASON THEOREM AND ON WOOTTERS
CONJECTURE

Adam Paszkiewicz, Uniwersytet Łódzki / University of Łódź

We give a general description of informations connected with a partition of identity in
Proj(B(H)), in an algebra of bounded operators B(H) on a Hilbert space. We also discuss
statistical properties of measurements described by such partitions (in the case of finite
dimensional Hilbert space H). Such questions were posed in particular by R. Parthasarathy.

EMERGENCE OF ENTANGLEMENT: THE PHASE TRANSITION
Stanislaw Szarek, Case Western Reserve University, Cleveland

Consider a quantum system consisting of N identical particles and assume that it is in a
random pure state (i.e., uniformly distributed over the sphere of the corresponding Hilbert
space). Next, let A and B be two subsystems consisting of k particles each. Then there is a
threshold K asymptotically equivalent to N/5 such that

- if k > K then A and B typically share entanglement

- if k < K, then A and B typically do not share entanglement

The first statement was (essentially) shown in the talk by G. Aubrun. Here we present a
general scheme for determining typical properties of random induced states, including a
discussion of the threshold phenomenon.

The talk is based on arxiv:1106.2264v3 (joint with G. Aubrun and D. Ye); an easier to grasp
overview is in arxiv:1112.4582v2.


