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Abstract We report on a novel way of reducing plasmonic losses in noble metals commonly used 

in the fabrication of photonic metamaterials and plasmonic nanostructures. 

Metamaterials is a new class of artificial materials designed to interact with light in ways no natural 

materials can [1, 2]. The exotic and often dramatic physics demonstrated by the metamaterials is generally 

underpinned by the light-scattering properties of sub-wavelength metallic resonators (metamolecules) that form 

metamaterials. Due to its resonant nature the response of the metamaterials is very sensitive to the presence of 

losses in the constituting metals. The losses are particularly strong in the plasmonic regime (i.e. at optical 

frequencies) hampering the use of metamaterials for photonic applications. The list of mainstream solutions 

considered at present includes, in particular, the search for better plasmonic media among metallic alloys, 

semiconductors and conductive oxides [3 - 5], as well as direct compensation of losses by combining 

metamaterials with various optical gain media [6 - 8] or use of superconductors [9]. Here we present a new 

solution, which enables significant reduction of plasmonic losses at the metamaterial fabrication stage and is 

based on structure engineering of conventional plasmonic materials.
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