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Recently, the novel metallic nano-structures applied to the solar cell as a ultrathin plasmonic 

absorber to greatly enhance the light absorption of semiconductor material, have attracted a great 

deal of attentions, through the strong evanescent field of the surface plasmons (SPs) surrounding the 

metallic nano-structures, and the enhanced light trapping by scattering, near the SP resonance 

wavelength in the literature. The optimized design of the metallic nano-structures is necessary for the 

ultrathin plasmonic absorber used in future thin-film solar cells. In our study, we investigate 

experimentally the significant light absorption in the visible range of the light absorber with the 

Ag/SiO2/Ag plasmonc subwavelength sandwich nanostructures, by tuning the geometry of the Ag 

grating on the top. It is found that the light absorption enhancement of the crossed-grating MIM 

sample is much larger than the 1D-grating MIM sample, as compared with the sample without 

metallic layer on the top of the SiO2 film. It is also analyzed that the plasmon-enhanced light 

absorption of the MIM subwavelength nanostructures using the crossed Ag grating on the top is 

through the strong SPs resonance to efficiently enhance the field intensity in sandwich 

nanostructures, increasing the light absorption in the ultrathin plasmonic absorber. Our research 

provides the novel metallic nano-structures to enhance the energy absorption of ultrathin absorbers 

towards future high efficiency thin-film solar cell. 
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