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Quantum Simulation of Anyons

Over the last decade, experiments scrutinizing quantum particles strongly interacting in 
lattice potentials  have concretized Feynman’s  seminal  idea of  quantum simulations.  By 
relying  on  highly  controlled  platforms,  neutral  atoms  or  solid-state  nanostructures, 
complex many-body problems have been accurately simulated, for example the quantum 
phase transition from superfluid to quantum solid  for  bosons,  while  longer term goals 
notably  include  exploration  of  exotic  quantum  statistics  or  unconventional 
superconductivity.
Here, we propose an internship to implement quantum simulation scenarios with ultra-
cold  dipolar  excitons  confined  in  nanoscopic  electrostatic  lattices.  This  semiconductor 
platform has shown a high level of performance [1-4]. It relies on electron-hole pairs that 
are optically injected in a double quantum well, where Coulomb attraction yields dipolar 
excitons. These are constituted by a pair of fermions and then realize model boson-lile 
quasi-particles in a semiconductor. In our studies, the double quantum well is integrated in 
a field-effect device with surface gate electrodes that imprint electrostatic lattices confining 
excitons. Hence, a wide range of strongly-correlated quantum matter phases have been 
observed, including Mott insulators, superfluids and even supersolid crystals [1-4].
For this internship we propose route to explore anyonic excitations.  Anyons, which are 
strikingly  marked  by  a  fractional  quantum  statistics,  are  theoretically  accessible  to 
dynamically varying lattices of dipolar excitons. following so-called Floquet engineering. 
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