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AC Transport in ultracold quantum materials

Measuring conductivity has proven to be a

powerful discovery tool for new physics in
y lattice materials.  However, a first-principles
connection between macroscopic functional
properties and their microscopic quantum
origins is challenging due to the
non-equilibrium nature of transport and by the
intricate structure of materials. The challenge
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offer the prospect to bridge this gap, by
comparing emergent phenomena in a simpler system to ab-initio theory. The power of this
approach lies in the ability to control initial conditions, observe dynamics, and tune elements
of the underlying Hamiltonian. Pioneering results were obtained by a collaboration between
LPENS and the group of J. Thywissen’s at University of Toronto by measuring the response
of a cloud of ultracold atoms trapped in an optical to an external drive (see Fig. 1 from [1]).
This seminal work was restricted to a dilute and weakly interacting vapor and the internship
and the following thesis project will extend its scope by studying theoretically the properties
of AC conductivity in the strongly interacting regime. This problem will be addressed using
different and complementary theoretical approaches, from Kkinetic theory to diagrammatic
methods.
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