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validation of a theory impossible up to now, as well-controlled calculations are complicate to
perform.
This project aims to introduce the student into the problematics of unconventional
superconductivity by employing a state of the art methods based on Dynamical Mean Field
Theory[1,2], which is able to well treat the electronic correlation and study the competition
between different quantum phases. During the internship, the student will study within a
simple implementation of the DMFT the correlated CDW phase, extending an analytical work
on this subject that we already published [3]. This work can develop into a thesis, where
more advanced DMFT implementation[4] available within our group will be employed to
study the unconventional superconductivity rising from the competition with other quantum
phases, like the aforementioned CDW, but also e.g. exotic magnetism or nematic instability
(spontaneous breaking of the x-y lattice symmetry). Collaborations are open with theory
groups and experimentalists in Paris area and Grenoble, but also at the international with
USA, Brazil, Quebec and Italy.

Superconductivity

Skills required : background in condensed matter physics, many-body, quantum field-theory,
and positive attitude to learn and employ numerical methods
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