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Abstract

The infrared quantum cutting phenomena on Eri.oP5014 noncrystalline glass is studied in the present paper. The 1537.0 nm
infrared fluorescence of Eri.oP5014 noncrystalline glass is confirmed to be the multi-photon quantum cutting fluorescence by compu-
tation and comparison between absorption and excitation spectra. It is found that the *T;5 /2= s /2 quantum cutting fluorescence
is very strong, induced by the excited > Hy; /2 G /2, and Gy /2 energy levels. Its mechanism is thoroughly analyzed based on the
calculation of spontaneous emission rates, nonradiative multiphonon relaxation rates and energy transfer rates. It is found the strong
downconversion energy transfers {*Hy1/2 —* Ig/o, *Ii5/0 —* Lz}, {*Gi1j2 =" Iizjo, *Iisj2 —° Hiijo}, {*Goja —* Fryo,
4115/2 — 4113/2}%1] {4G9/2 — 4113/2, 4115/2 — 2H11/2} are responsible for the strong infrared three-photon and four-photon

quantum cutting fluorescence of Er1.oP5014 noncrystalline glass. The present research is significant for enhancing solar cell efficiency.

Keywords: infrared quantum cutting, solar cell, Ery ¢P5014
PACS: 78.55.—m, 78.56.—a, 78.30.—j.
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