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Colloidal lead halide perovskite nanocrystals (NCs) are nanoemitters synthesized via low-
cost solution processing, [1] showing a high PL quantum yield and a tunable bandgap. They
are currently investigated for a broad range of optoelectronics applications.[2] In particular,
they have demonstrated single photon emission with high rates and purity, indistinguishability,
making them a promising platform for quantum photonics [3]. However, the optical properties
of gquantum emitters still have to be improved for integration in quantum photonics devices.
For this purpose, the coupling of nano-emitters with plasmonic nanostructures is of great
interest and has demonstrated the possibility, for example, of accelerating the emission of
guantum emitters, increasing their brightness or changing their radiation pattern. This
approach can thus be applied to perovskite NCs [4].

Two kind of perovskites will be used for integration in plasmonics devices. First, Halide
perovskites nanoparticles with the general formula CsPbX3 (X=Br, I) will be studied. Once the
optical properties of perovskite quantum dots have been characterized at the single-particle
level (photon antibunching, brightness and stability) with a confocal microscope and Hanbury-
Brown and Twiss (HBT) set-up, they will be coupled with plasmonic structures. The GEMaC has
developed a technique for manipulating nano-objects with and AFM Tips. It will be then
possible to design nanostructures composed of fundamental metallic bricks as gold sphere or
cubes with single NC inside.
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STEM image of CsPbBrs y - nanocrystals.

Second, the influence of a plasmonic structures will be investigated on thin polymer layers
containing NCs (CsPbls in this case). These layers will be deposited on a gold layer and gold
nanometric gold nanoparticules (sphere, cubes, rods..) will be spin coated on the polymer
layer. The gap plasmon appearing in the polymer layer will induce a strong modification of the
NC emission. In the two kind of systems, the modification of the emission will be
experimentally analyzed by comparing with the first experiments performed on single NCs
without the plasmonic structure. These experimental studies wil be completed by FDTD
numerical simulations to characterize the plasmonic structure and the NC emission



modification (decay rate, brightness, radiation pattern..). GEMaC is a laboratory conducting
research in the field of fundamental physics, condensed matter, and material science. The
guantum nanophotonics group is working on nanoemitters, quantum photon sources, and
halide perovskites. The synthesis of the nanoparticles will performed in collaboration with
Cédric Mayer from LuMIn laboratory. The candidate should have a strong interest in material
science and photonics.
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