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Tipologia del trabajo (marcar una o varias de las siguientes casillas):

1. Revisiones y/o trabajos bibliograficos sobre el estado actual de aspectos especificos relacionados con la
titulacion

2. Estudio de casos, teoricos o practicos, relacionados con la tematica de la titulacion, a partir del material
disponible en los centros X

3. Trabajos experimentales, de toma de datos de campo, de laboratorio, etc.

4. Elaboracion de nuevas précticas de laboratorio

5. Elaboracion de un informe o un proyecto en el ambito del grado de naturaleza profesional

6. Trabajos relacionados con las practicas externas

Descripcion y resumen de contenidos:

Broadcasting of information is a more general way of copying. Rather than making N identical
copies and sending them to the intended receivers, in broadcasting one prepares a single message,

consisting of a random variable with a joint probability distribution p(x,, ..., x,,), whose
marginals p(x;) = Z p(xq, ..., x,) all satisfy p(x;) = p(x), Vi.
Vj#i

It is known that quantum mechanical states cannot be broadcasted [1]. However, nothing is
known about the broadcastability of quantum gates or quantum channels. It is possible that some
form of broadcasting is possible for these, despite the fact that it is not possible for states. This is
the case with cloning for instance [2,3]. In this project we will apply similar ideas to [2,3] for the
case of broadcasting the set of quantum gates of a quantum computing algorithm. This problem
is highly relevant for the case of distributed quantum computation where the various nodes need
to communicate the relevant gate set to each other in order to complete the distributed
computation.
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Actividades a desarrollar:
In this project you will exploit techniques from

1. Group representation theory (Permutation groups, Special Unitary groups)
2. Quantum Statistical inference theory

and construct strategies for broadcasting a non-commuting set of quantum gates. Given N copies
of an unknown gate (drawn from a restricted known set) we will implement a collection of
strategies known as estimate-broadcast-reconstruct strategies. These strategies attempt to use a
fraction of the copies to estimate the gate (in terms of a classical bit string), broadcast this
estimate to the intended users who then proceed to reconstruct as many of copies of the gate. Our
aim is to place upper and lower bounds on the fidelity of the reconstructed gates.

Objetivos planteados

Use the natural symmetries of the problem (permutation, angular momentum etc) to identify the
relevant parameters that one needs to broadcast

Determine the performance of an estimate-and-broadcast strategy that uses all N copies of the
gate U to estimate its pertinent parameters optimally and broadcasts the resulting estimate

Determine the performance of an estimate-and-broadcast strategy that uses part of the N copies of
the gate U to estimate its pertinent parameters optimally, then uses the remaining copies of U and
this estimate to perform coherent amplification of the gate before it broadcasts
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