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Spatial light modulators need smaller pixels to achieve high resolution holographic displays. Today, Liquid-Crystal on Silicium (LCOS) technology does not allow downsizing pixel pitch below 1 𝜇𝑚 [1,2] and metasurface technology still does not enable an independent control of each meta-atom in the visible [3,4]. To this end, it is necessary to be able to independently address several pixels with a pixel pitch under 1 𝜇𝑚.

To reduce the pixel pitch, we have focused on a new all-optical addressing principle based on siliconguided optics coupled to plasmonic nanoparticles (NPs). The target structure is composed of a matrix of singlemode rectangular silicon waveguides (height hwg=220 nm and width l=500 nm). This matrix is encapsulated in HSQ resist and is relaying on a SiO2 box. Each intersection of sub-micrometric size is functionalized by chains of elliptical gold NPs where each pair of perpendicular chains forms the base of a pixel. TE modes propagated in silicon waveguides can efficiently couple to plasmonic chains [START_REF] Février | Giant Coupling Effect between Metal Nanoparticle Chain and Optical Waveguide[END_REF][START_REF] Magno | Strong coupling and vortexes assisted slow light in plasmonic chain-SOI waveguide systems[END_REF] and generate sub-wavelength hot spots on some NPs. The wavelength range studied here is near-infrared (1200-1650nm). We use FDTD simulation to analyse the chain's plasmonic excitation in different configurations. First, we show that is possible to separate two chain's resonance in the transmission spectra of TE mode if the difference of major axis is at least 30 nm ensuring an independent addressing of each chain (Fig. 1b). Secondly, we simulate two potential pixels at the intersection of two silicon guides where two couples of identical perpendicular chains are placed so that the last nanoparticles of each chain form a cross at the intersection (Fig. 1c-e). The pixel pitch is 600nm. The NPs size of each couple of chains is different, leading to different resonance wavelengths. Thus, the pixel to be addressed can be selected by propagating the relevant exciting wavelength. This design could be used also for other applications such as optical trap for lab-on-chip structure. We will show that the flexibility of chains positions allows different arrangements of nanoparticles to be created without being limited by the width of the guide, leading to a greater variety of optical traps or pixels on a dense waveguide array.
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 1 Fig. 1 (a) Structure design. (b) TE mode transmission for different NP ellipse major axis 𝑟𝑙2 of one chain whereas the NP size of the other is constant. (c) X-axis TE mode transmission. (d) Electric field module at 𝜆 = 1390 𝑛𝑚, and (e) at 𝜆 = 1530 𝑛𝑚