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Plasmonic Solar Cells: Improved Photoelectric Conversion Efficiency of
Dye-Sensitized Solar Cells Using Localized Surface Plasmon

Manabu IHARA

When localized surface plasmon on the surface of metal nanoparticles (Ag, Au, etc.) is excited by light,
the irradiated light is scattered and absorbed on the surface of metal nanoparticles, and an evanescent
wave with a strong electro- magnetic field (often called an “optical near field”) is generated on the
surface. In this paper, I firstly introduced the promising effects of localized surface plasmon that can apply
to solar cells. Secondary, to improve the photocurrent of dye-sensitized solar cell (DSSC), Ag
nanoparticles modified with polymer were inserted into a TiO» nanoporous film using a colloidal solution.
Results indicate that photoelectric conversion efficiency (Eff) of a DSSC is improved by localized surface
plasmon of polymer- modified Ag nanoparticles. To clarify the effect of Ag nanoparticles on the
characteristics, the thickness of the TiO, film in the DSSC was 2 um, thinner than that for a typical DSSC
(10 um). A DSSC with Ag nanoparticles showed an improved Eff of 2.5%, compared with about 1.5%
for a DSSC with no Ag nanoparticles.

Key words: dye-sensitized solar cell, localized surface plasmon, photoelectric conversion efficiency,
metal nanoparticle
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