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We investigated the optical response of a hybrid graphene/plasmonic device consisting of a 2-
dimensional array of densely-packed, small (<20 nm) gold nanoparticles (NPs) combined with a large 
single-layer-graphene foil. The Au NPs were realized by ultra-clean bottom-up fabrication schemes onto 
nanopatterned CaF2(110) surfaces, and exhibited a sharp localized surface plasmon resonance (LSP) 
at a wavelength of 580 nm. 

Large foils of mostly-single-layer graphene (SLG) were grown by chemical vapour deposition on Cu 
foils, then transferred onto the Au nanoparticle arrays in aqueous solution. The Au NPs remain intact, in 
shape and spatial arrangement, following the graphene deposition. The SLG is directly laid onto the Au 
NPs, and is suspended above the nanometric gaps between each particle and its next neighbours. 

The unique electronic properties of graphene coupled with metallic nanostructures are expected to 
lead to significant perturbation of the local distribution of electromagnetic field intensity, hence the 
plasmonic response. Indeed, the system demonstrated a huge redshift of the  LSP-resonance, as large 
as 65 nm, following the SLG transfer. The LSP resonance shift is interpreted as the superimposed effect 
of the modified near-field electromagnetic environment of the nanoparticles and the graphene-mediated 
electronic coupling between adjacent nanoparticles.  


