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Quantum metasurfaces

Metasurfaces are artificial media composed of specifically designed nanomaterials that
allow to tailor the interaction with light beyond what can be achieved with natural
materials. Metasurfaces can enter the quantum realm by designing collections of quantum
emitters, whose collective interactions result in subradiant states with reduced coupling to
the environment that can be used as quantum memories, among other prospects.
Quantum metasurfaces have been realised with cold atom arrays, but these of complex
setups and cryogenic temperatures. In contrast, QMETA searches the realisation of so/id
state quantum metasurfaces by exploiting ordered arrays of quantum dots. This will result
in compact quantum metasurfaces operating at room temperature, with applications in
photonic quantum communications and quantum information.

Here we present a theoretical proposal of a quantum metasurface supporting subradiant
optical states whose lifetime can be controlled through the array geometry.

Bound states in the continuum in quantum metasurfaces
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Highlights & perspectives

QMetasurfaces can support Bound states in the continuum: perfectly subradiant states with infinite lifetime
and quality factor, useful for information storage.

Non-perfect arrays support Quasi-BICs with long and controllable lifetimes, and a very rich spectrum.
Quantum metasurfaces with Quasi-BICs also serve as optical elements: act as extremely narrow bandwidth
polarisers and phase changers

Experimental realisation in the solid state with arrays of quantum dots promises compact quantum
metasurfaces operating at room temperature
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