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Crystalline silicon solar cells are used in a wide range of applications. However, the maximum
theoretical conversion efficiency of crystalline silicon solar cells is as low as 29% because the
absorption bands of silicon do not sufficiently match the solar spectrum. To address this issue, a
spectral converted film can be combined with the solar cell to efficiently convert wavelengths in
the region that silicon cannot absorb into wavelengths to which it can respond, thereby improving
the maximum conversion efficiency. However, there are few known near-infrared emitting
phosphors with high efficiency, and materials with high efficiency have not been discovered.
Furthermore, since the phosphors are coated on the solar cell surface as particles, their optical
scattering is an issue. In this study, we attempted to search for nano-sized phosphors with an
emission peak in the 1 pm band.

In this study, we discovered the new materials by adding Yb3* as a luminescent ion and
Bi** as a sensitizer to Gd;MoOg. In the synthesis of the Gd;MoOg: Yb**-Bi** nanophosphor,
we succeeded in producing nano-sized particles of 50~100 nm by a solution process via a
solvothermal reaction to suppress optical visible light scattering. From the optical absorption
spectrum, strong absorption in the UV region and optical absorption derived from Yb** in the
1 um band were observed, and no noticeable absorption was observed in the visible region,
suggesting that the particles exhibited good optical absorption properties. Photoluminescence
measurements revealed a broad excitation absorption band in the UV region derived from
Mo-O charge-transfer transitions and a Yb**-specific luminescence band at around 980 nm. The
photoluminescence intensity was doubled by co-doping with Bi*", indicating that Bi** sensitizes
the NIR PL of Yb*". Furthermore, composite films of Gd:2Mo0Og: Yb**-Bi*" nanophosphors
dispersed in polydimethylsiloxane (PDMS) were fabricated and mounted in solar cells, and a

slight enhancement was observed.
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