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Summary of the subject (maximum 1 page):

Understanding the quantum mechanical dynamics of pieces of matter is important for
developing new materials. It is the subject of condensed matter physics, in which such
materials are described by relatively simple toy models that, for example, capture the essential
features of electrons moving around in a crystal or the dynamics of small magnetic moments
(spins) in a magnet.

Such models are usually defined on a lattice and the interaction is captured with a quantum
Hamiltonian that is a sum of all the interactions between the particles. These interactions are
characterized in terms of their support, that is, the region of sites on which they act. Two
scenarios are possible: The interactions are short-range when their support is small (for
example, only nearest neighbours interact) and they are long-range when their support is
arbitrarily big but becoming weaker with the distance. In this project we want to study the
dynamics of both short-range and long-range Hamiltonians. In particular, we want to
understand how much time such a system needs to equilibrate and how the properties of the
equilibrium state depend on the type of interactions.
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Additional information :

* Required skills : Basic knowledge of quantum physics, programming in Mathematica or
Python

* Miscellaneous : This is a project with a strong connection to current research activity



