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Davy Gérard obtained his PhD in physics in 2004 from the University of Burgundy (Dijon) for his work on
near-field optical microscopy applied to photonic crystals. In 2008, he joined the Light, nanomaterials,
nanotechnologies (L2n) laboratory. Davy Gerard’s research focuses on light-matter interactions at the
nanoscale, particularly in the vicinity of metallic nanostructures. This encompasses the use of optical antennas
and metasurfaces to manipulate light emission, the development of novel plasmonics materials, and the study

of chiroptical interactions. His current research endeavors center on aluminum as a novel plasmonic material,

particularly in the context of UV-plasmonics, collective resonances in arrays of nanoparticles, and chiral

plasmonics.
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Abstract of Oral Presentation

Strong coupling is typically observed between two distinct entities or between an entity and its environment
(e.g., an atom and a cavity). However, it can also occur between two distinct excitations within the same object,
a phenomenon that has been less extensively investigated. In this work, we present evidence of strong coupling
between localized surface plasmon resonances and the interband transition in aluminum nanorods. This
coupling is evidenced by optical spectroscopy and electron energy loss spectroscopy (EELS), supported by
numerical simulations. The strong coupling involves multiple orders of plasmon modes, including dark modes.
The corresponding Rabi energy, which defines the energy splitting between the two polaritonic branches, is
determined in each case. Importantly, the use of EELS allowed us to experimentally map the hybrid modes with
nanoscale resolution, giving further evidence of the strong coupling.

Moreover, a dedicated numerical model [1] is employed to demonstrate that strong coupling in the
near-infrared region facilitates efficient hot electron generation, exploiting the hybrid nature of the modes. The
plasmonic component provides a high absorption cross-section, while the interband transition ensures efficient
hot electron generation. As a result, aluminum nanorods emerge as a highly efficient source of hot electrons in
the visible and near-infrared regions, with possible applications in localized photochemistry, photodetection,

and solar energy harvesting. Intrinsic bulk property of Al:
X, interband transition (IT)
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