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ABSTRACT

The goal of this project was to investigate the concept of using fluorescent collectors to
increase the efficiency of silicon photovoltaic cells. Fluorescent collectors consist of
transparent sheets doped with organic dyes, sunlight is absorbed by the dye and then re-
radiated isotropically ideally with high quantum efficiency, and trapped in the sheet by
internal reflection. The trapped light is converted to electricity at the edge of the sheet by a
solar cell. In our experiment work, we attempted to prepare fluorescent collectors from
Polyester Resin, Rhodamine 6G (Rh6G) and Coumarin 153 (C153) by casting method. The
polyester resin performed its function as a matrix material and the Rh6G and C153
performed their functions as absorber and fluorescent materials. The samples with different
sizes and concentrations were prepared and tested for their absorbance and fluorescence

spectra. The electrical performances of the silicon solar cell coupled to an edge of the



fluorescent collectors were also characterized. It was found that the fluorescent collectors
can make a great impact on the short current of the solar cells. The maximum relative

current gain was found to be about 2.4. We suggest that this concept is worthy of further

study.
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