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Titulo: Controlling quantum systems under physical and information theoretic constraints
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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, tedricos 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 practicas 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:

Controlling the behaviour of quantum systems, or more generally of the dynamics of such
systems, is of paramount importance in our efforts to realise quantum devices. The extend to
which we can control quantum systems can be derived from two seemingly juxtaposing views:
one based on fundamental physical laws [1] and one based purely on information theory [2,3].
This project aims at deriving fundamental restrictions to the amount of control one can in
principle have upon a quantum system using both of these approaches as well as understand the
interplay between them.
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Actividades a desarrollar:

The project will make use of modern concepts and techniques from quantum information theory
such as

1. Dynamical quantum Maps (Master equations, Quantum Channels) and the concept of
Quantum speed limits

2. Quantum correlations, the concept of Quantum Coherent Information and Lieb-Robinson
bounds.

Point 1) is used to mathematically describe the most general operations one can do to a quantum
system under quantum theory (no physical constraints) as well as under quantum physics
(physical constraints such as conservation laws and inversee-square law).

Point 2) will be used to quantify the correlations between the two systems, the flow of information
from one to the other and the speed with which such information propagates (which depends on
the type of interaction the two systems undergo).

Objetivos planteados

Study the correlations that can be established between two separate two-dimensional quantum systems
within the framework of quantum theory.

Study the correlations that can be established between two separate two-dimensional quantum systems
within the framework of quantum physics (Conservation laws, inverse squared interactions).
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