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Plasmonic light trapping structures can significantly improve the efficiency of solar cells. 
Surface plasmon is the collective electron oscillations phenomenon near a metal surface, when 
the incidence light is in resonance with electron oscillations; the electric field near the metallic 
surface is greatly increased. This phenomenon allows various ways to increasing the light path 
length inside a thin film solar cell absorber layer. Large-area well organized nanohole patterned 
plasmonic electrode (I) for thin-film organic solar cell application was demonstrated.1  The 
different plasmonic materials, such as copper (II),2 silver, and gold nanoparticles (III),3 as an 
antireflective coating to improve the existing silicon solar cell was optimized. In addition, we 
also fabricated the identically shaped plasmonic metallic (Ag) and photonic nonmetallic (SiO2) 
nanoparticles inside amorphous silicon solar cells and compared the enhanced mechanisms 
experimentally and computationally (IV).4  
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