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Motivation: Light-matter interfaces are a cornerstone of quantum science and technology
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Challenge: require strong, versatile, scalable interactions

Novel approach: Lattice quantum electrodynamics platforms, that are, emitters interacting
with non-linearly dispersive photons can surpass the limitations of conventional platforms
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Tunable & longer-ranged interactions Stronger collective dissipation

(super/subradiance)

Targetted breakthrough: integrate, for the first time, molecular quantum emitters with
dielectric photonic lattices embedded in an open cavity. 

• Demonstration of the coupling of individual emitters to the photonic lattices. This will be certified by
measuring dynamical photoluminescence spectra and intensity second-order correlation measurements.

• Observation of tunable-range localization in photonic band-gaps. We aim at evidencing it first with single
emitters, by directly monitoring the photonic population over the lattices, and then with many molecules by
measuring the spectral signatures of the emergent photon-mediated interactions.

• Demonstration of the molecular collective dissipative phenomena. We target to visualise the emergence
of perfect light localization in one and two dimensions due to perfect subradiance. This will be done by
monitoring the light emitted from the photonic lattices and the quenched spontaneous decay dynamics.

Molecular emitters

Objectives

• “Identical”

• Deterministic positioning

• Small inhomogeneous
broadening

Photonic structure
• High-Q

• Enhanced adressing & 
read-out


