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Abstracts:

SEARCHING FOR CONTRUCTIVE COUNTEREXAMPLES FOR NONADDITIVITY OF
MINIMAL OUTPUT ENTROPY OF CHANNEL

Michal Horodecki, Uniwersytet Gdański / University of Gdańsk

The counterexaple to additivity conjecture for minimal output entropy of channel is non-
constructive for Renyi entropy with p less than or equal to 2. I present some techniques that
may be helpful for building channels exhibiting nonadditivity. They include a technique of
estimation of minimal entanglement of subspace by means of partial transpose, and to
evaluate eigenvalues of output state resulting from maximally entangled input (for some
special class of channels).

(joint work with A. Harrow, M. Mozrzymas, M.B. Ruskai, M. Studzinski).

http://www.icmat.es/NTHA


QUANTUM CHANNEL DISCRIMINATION
Gaetana Spedalieri, University of York

In this talk, we discuss the general problem of quantum channel discrimination and its po-
tential applications in quantum technologies, including the recently proposed schemes of
quantum illumination of targets and quantum reading of digital memories.

ENTANGLEMENT-BREAKING CHANNELS: RESTORING ENTANGLEMENT BY
SEPARABLE CORRELATIONS

Stefano Pirandola, University of York

In this seminar, we discuss how the combination of two entanglement-breaking channels
into a joint correlated-noise environment restores the distribution of entanglement. Surpri-
singly, such a reactivation is induced by the presence of separable correlations, and occurs
for both discrete and continuous variable systems. Given an Hilbert space of any dimension,
we can always construct a classically-correlated (zero-discord) environment which is simul-
taneously entanglement-breaking in the transmission of a single system but entanglement-
preserving when two systems are transmitted.
Typically, this occurs in suitably-designed “twirling environments” where this effect is ascri-
bed to the existence of an invariant (decoherence-free) subspace of entangled states.
Remarkably, even when such an invariant subspace does not exist, a fraction of the input
entanglement can still be distributed. This is proven to happen in separable Gaussian en-
vironments, where a distillable amount of entanglement is able to survive the two-mode
transmission, despite being broken in any single-mode transmission due to the strong ther-
mal noise. Such findings suggest new perspectives for distributing entanglement in envi-
ronments characterized by extreme decoherence, as long as noise correlations can be
identified and suitably exploited.

ON IRREDUCIBLE REPRESENTATIONS OF PARTIALLY TRANSPOSED PERMUTATION
OPERATORS

Michal Studzinski, Uniwersytet Gdański / University of Gdańsk

We present a new method based on group and algebra representation theory (Schur-Weyl
duality, Brauer Algebras, Walled Brauer Algebras). Namely find irreducible representations
of the algebra of partially transposed permutation operators on one or two last subsystems.
This method and its future extension will allow to find expressions for output Renyi entropy
for two copy of channel coming from some subspaces suggested by Schur-Weyl duality for
some fixed number of subsystems n and an arbitrary dimension of Hilbert space d, which is
relevant for violation of additivity of minimum output entropy.



ON SPECTRAL CONVERGENCE BOUNDS AND THE UNDECIDABILITY OF
CONTROL PROBLEMS

Michael Wolf, Technische Universität München

TBA.

THE HOLY GRAIL OF QUANTUM OPTICAL COMMUNICATION
Raúl Garcı́a-Patrón Sánchez, Max-Planck-Institut für Quantenoptik, Garching

Optical communication channels, such as optical fibers and amplifiers, are ubiquitous in
todayâs telecommunication networks. Therefore knowing the ultimate communication ca-
pacity is of crucial importance. Despite multiple attempts, the calculation of the classical
capacity of optical communication channels, modeled as Gaussian Bosonic channels, has
since then escaped a proof. In this talk we will first introduce this old open problem. We will
then show how it can be reduced to a very basic question about the entangling properties
of one of the most studied processes in quantum optics, the optical parametric amplifica-
tion. Finally, we will present different approaches that could lead to its final solution.

PRODUCT-STATE APPROXIMATIONS TO QUANTUM GROUND STATES
Fernando Brandao, University College London

In the talk I will present recent results showing new bounds on the usefulness of product
states for approximating the ground energy (e.g. lowest eigenvalue) of quantum local Ha-
miltonians. I will show applications of the bounds to the quantum PCP conjecture and to
obtaining new algorithms for computing the mean-energy of certain classes of Hamilto-
nians (such as planar and dense models). The proof is based on ideas of information theory,
such as the chain rule of mutual information. Time permitting I’ll also mention applications
of the same techniques to new quantum de Finetti theorems.

Based on joint work with Aram Harrow.



LOCAL RANDOM QUANTUM CIRCUITS ARE APPROXIMATE
POLYNOMIAL-DESIGNS - NUMERICAL RESULTS

Piotr Cwiklinski, Uniwersytet Gdański / University of Gdańsk

We numerically investigate the statement that local random quantum circuits acting on n
qubits composed of polynomially many nearest neighbour two-qubit gates form an appro-
ximate unitary poly(n)-design

F.G.S.L. Brandao et al.,arXiv:1208.0692 http : //arxiv.org/abs/1208,0692

Using a group theory formalism, spectral gaps that give a ratio of convergence to a given
t-design are evaluated for a different number of qubits n (up to 20) and degrees t (t = 2, 3, 4
and 5), improving previously known results for n = 2 in the case of t = 2 and 3. Their values
lead to a conclusion that the previously used lower bound that bounds spectral gaps va-
lues may give very little information about the real situation and in most cases, only tells that
a gap is closed. We compare our results to the another lower bounding technique, again
showing that its results may not be tight.

It is based on this paper: http : //arxiv.org/abs/1212,2556

GAUSSIAN BOSONIC STATES AND CHANNELS
Graeme Smith, IBM

I will discuss recent progress understanding the capacities of gaussian bosonic communi-
cation channels: classical, private, and quantum. This will include a discussion of a new
inequality, the quantum entropy power inequality, that controls the production as two mo-
des combine at a beam-splitter.

TWO-WAY CONTINUOUS VARIABLE QUANTUM CRYPTOGRAPHY VERSUS
GENERAL ATTACKS

Carlo Ottaviani, University of York

Continuous variable (CV) quantum key distribution has emerged as an alternative strategy
to implement Quantum Cryptography with respect to the standard discrete variable qubit-
based approach. In this talk we show how CV two-way communication schemes allow the
distillation of a secret key also when the eavesdropper is performing coherent attacks. We
introduce the two-way communication scheme studying it under coherent attacks and
showing how this set-up can be adopted to improve the security thresholds of one-way
protocols.

http://arxiv.org/abs/1208.0692
http://arxiv.org/abs/1212.2556

