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The main features of nanoscience and nanotechnology is that they operate with nano-sized atomic or molecular structures like nanoclusters, nanoparticles, nanocrystals, thin films, nanocomposites, etc. The reduced dimensions, degree of ordering, interparticle interactions, chemical or biological function of these nanostructures yield novel optical, electrical, magnetic, thermal properties [1]. Controlling the properties of nanoparticles provides opportunities for the creation and development of new, performant, devices [2].

In this paper we report the fabrication and characterization of a silver-polystyrene composite nanostructure obtained via nanosphere lithography. We obtained highly ordered 2D arrays of 400nm diameter polystyrene (PS) nanospheres by using a self-assembling method based on attractive capillary forces. Although these type of structures have themselves interesting photonic properties, our aim was to use them as templates for noble metal deposition. What we obtained is a silver nanostructure embedded on the nanosphere array. After this the PS spheres are removed from the substrate by sonication, thus leaving an array of silver nanoparticles on the substrate. Both scanning electron microscopy (SEM) and optical measurements were employed in order to characterize the samples. 

Regular two-dimensional (2D) arrays of metallic nanoparticles or thin metallic films with periodic nanoscale features can interact resonantly with light, in certain conditions [3,4]. An effect of the resonant interaction is the huge electromagnetic field in the vicinity of the metallic surface, which determines the enhancement of the Raman spectrum of molecules adsorbed on the surface. This phenomena lies at the basis of ultrasensitive optical spectroscopic techniques like SERS (surface enhanced Raman scattering).

Because the features observed in the measured spectra indicate strong plasmonic absorptions, we are currently investigating the Raman signal enhancing properties of the prepared samples.
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