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Directional beaming and localization effects in Raman light 
generated in random array of silicon nanowires 

 

Disordered photonics is a new research field that is attracting a large interest worldwide for its direct 
implications in concrete applications such as, diagnostics [1], photovoltaics [2] and new light sources [3]. This is 
because the very multiple scattering nature and the light transport properties of random media allow optical 
performances often superior to those offered by ordered photonic structures [4]. On the other hand, the diffusive 
propagation of light through disordered materials gives rise to fascinating and sometimes unexpected 
interference phenomena surviving also in the inelastic scattering regime [5]. Here we will present recent 
experimental results where disordered arrays of silicon nanowires are used to generate and beam directional 
coherent Raman light [6]. We show the direct visualization of the weakly localized Raman radiation by both real- 
and momentum-space microscopy, that permitted us to gain insight on the mechanisms ruling the light transport 
through the random media. These results pave the way for the development of next generation of new light 
sources based on both the coherent control of directional beaming and the fine frequency tuning. 
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Figure 1: Visualization of coherent Raman light arising from a Si NWs random network: localized light paths in the real 
space and directional beaming in the momentum space. 


