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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:

Random access codes (RACs) are a communication paradigm whereby the receiver gains access
only to a limited amount of information encoded by the sender. Quantum RACs are known to
allow the sender and receiver to communicate a larger amount of information than classical RACs
using the same amount of resources [1]. QRACsS find applications in many quantum
communication scenarios, such as quantum randomness extraction [2] and quantum key
distribution [3], as well as in the foundations of quantum theory [4].

A QRAC is operationally equivalent to quantum multi-hypothesis testing task [5]. Essentially the
receiver tries to identify a subset of messages (hypothesis), encoded as states of a quantum
system, with as small a probability of error as possible.
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Actividades a desarrollar:
The project makes use of the following tools and techniques,

1. Quantum Statistical Inference (primarily Quantum Hypothesis testing)
2. Generalised Quantum measurements (Positive Operator Quantum Measures and
Quantum Instruments),

in order to investigate whether the probability of success of a QRAC protocol can be increased.
An interesting extension would be to also allow the communicating parties to share prior
randomness [6].

Objetivos planteados

Performance of QRAC protocols using unambiguous state discrimination strategies—-strategies
that perfectly distinguish non-orthogonal quantum states but only some of the time. Comparison
of the performance of such strategies to standard QRACs

Investigate whether the use of prior shared randomness between sender and receiver helps
improve the performance in QRACs.
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