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Conclusions

Based on silver nanoparticle arrays and blazed grating
arrays, we have designed structures of thin film silicon
solar cells both at the front and the rear surfaces. In the
design of the front surface of the cells, silver nanoparti-
cle arrays have been placed in order to increase the light
transmittance at top, utilizing the surface plasmon reso-
nance effect induced by the metallic nanoparticles. At the
rear surface of the cells, blazed grating arrays have been
used to decrease light transmittance at bottom. We have also
combined both surface designs and calculated the weighted
mean values of the photons absorbed by silicon over all
the wavelengths studied. The results indicate that the light
trapping efficiency can be optimized under certain com-
binations of the structural parameters. For instance, the
weighted mean value as great as ξAM1.5 = 0.7467 can be
achieved when the parameters are � = 100 nm, r = 15 nm,
α = 30◦, and d = 600 nm. The surface design proposed
in this work may be implemented in practice to enhance
the light trapping efficiencies of the thin film silicon
solar cells.
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