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Uni-axial strain control of quantum nematic superconductors
The control of correlated electronic phases has emerged as a central challenge in the
research on quantum materials. In these materials many intertwinned electronic orders
compete or cooperate, making them an attractive playground to discover or engineer
novel quantum phases. Recently, electronic nematicity, a novel state with spontaneous
rotational-symmetry breaking and the emergence of a special direction in electron
liquids, has attracted significant attention because it coexists with superconductivity in
several recently discovered materials, like iron-based superconductors and doped
topological insulators. The nature of the coupling between nematicity and
superconductivity remains poorly understood because of a lack of experimental
techniques capable of probing or controlling both electronic orders. A promising tool to
study the interplay between nematicity and superconductivity is uni-axial strain because
it couples directly to the nematic order parameter, providing a novel way to control it
and reveal its coupling to the superconducting ground state.
In this internship we propose to combine a tunable uni-axial strain device with low
temperature optical spectroscopy to study the coupling between the superconducting
and quantum nematic order parameter. The materials studied will be iron-based
superconducting materials like BaFe2As2 and FeSe. During the internship the student
will also have the opportunity to participate in the development a new optical set-up,
where ultrafast light pulses are used to control these intricate orders.
The intern will thus be part of a broader project
which aims at developing new platforms to tune
quantum electronic phases in materials using static
means like strain, but also dynamical one like light
pulses.
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