Quantum Simulation of Liouville Gravity Coupled to Fermions
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One of the most outstanding challenges both in quantum simulation of gauge theories and gravity is the incorporation of consistent backaction between the matter degrees of freedom and the
gauge/gravitational fields. Not only the experimental implementation becomes extremely challenging but also the encoding or mapping, to-the point that there are not many realistic proposals
for the quantum simulation of toy models of semiclassical or quantum gravity. We propose the study of 1+1D dilaton gravity coupled to conformal matter, in particular to massless Dirac
fermions. Our approach relies on the fact that General Relativity is, by construction, a gauge theory. The dynamical behaviour of spacetime is present even in the absence of a curved
gravitational background. This could open the door to the exploration of semiclassical models of gravity in table-top experiments where backaction is incorporated in a natural way.
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