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Fig 1 Visible fluorescence emission spectra of Th(0. 7)Yb(5, 0) : FOV (a) and Tb(0. 7) : FOV (b)., when (°D; . Gs) and °D,
levels are excited by 378. 0 nm (solid line) and 487. 0 nm (dot line) respectively

Table 1 The integral calibrated fluorescence intensities of main fluorescence lines of Th(0. 7)Yb(5) : FOV

488, 2 nm 543, 8 nm 585 0 nm 620. 7 nm 975. 0 nm
378 0 nm 448 830=32. 642X 1 1206 737=34. 859X 285 102=31 901X 161 250=33 735X 1 935 870=31L 997X1I
487. 0 nm 267 108=10. 875X 62 059=09. 033 Xi 42 720=11 602X: 141 173=11 142X
378 0 nm+AB50 138 226=10. 053X 371 041=10. 718 X1 88 465=09, 899X I 50 231=10. 508 X T 300 025=10. 257 X1
487. 0 nm+ AB50 127 008=5. 171 X1¢ 32 487=4. 729X 19 310=5. 244 X1 63 588=05. 018 X7
378 0 nm+ ABI10 13 750=1(488 2) 34 617=1(543. 8) 8 937=1(585. 0) 4 780=1(620. 7 29 250=1(975. 0)
487. 0 nm+ ABI10 24 562=1(543. 8) 6 870=1:(585. 0) 3 682=i(620. 7) 12 670=i(975. 0)

First column is the pumping light wavelength. + AB50 and + AB10 means that the pumping light intensity is attenuated down to the 50% and
10% light intensity by a 50% and 10% transmission filter respectively. First line is fluorescence wavelength. Left data in the Table are the in-

tegral calibrated fluorescence intensities. Right data are the proportion relation
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Fig 3 The excitation spectrum of the 543, 8 nm °D,—" F; fluorescence of Th** ion (a) and the
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Fig 4 The 543. 0 nm fluorescence lifetime curves of Th(0. 7) : FOV (upper) and Tb(0. 7)Yb(5, 0) : FOV
(lower) when they are excited by 378. 0 nm (a) and 487. 0 nm (b) light respectively

Table 2 The 543. 8 nm fluorescence lifetime of (a) Tbh(0. 7) : FOV and (b) Th(0. 7)Yb(5. 0) : FOV when excited by 487. 0 and
378. 0 nm light respectively, and the total theoretical quantum cutting efficiency upper limit of Th(0. 7) Yb(5) : FOV
when the *D,, and (°D;, *G,) levels are excited by 487. 0 and 378. 0 nm light respectively

Excitation Lifetime of Lifetime of Yoo x% Yb Nt Y
wavelength/nm Tbh(0. 7) : FOV/ms Th(0. 7)Yb(3. 0) : FOV/ms /% /%
487. 0 2. 541 2. 002 21. 35 121. 35

3780 2. 748 2. 043 36. 27 136. 27
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Cooperative Downconversion in Tbh (0. 7) Yb (§) : FOV Oxyfluoride
Nanophase Vitroceramics
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1. Applied Optics Beijing Area Major Laboratory, Beijing Normal University, Beijing 100875, China

2. College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China

3. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China

Abstract The present article reports the infrared quantum cutting study of the nanophase oxyfluoride vitroceramics Th(0. 7)Yb
(5. 0) # FOV. The visible to infrared fluorescence emission spectra, excitation spectra and fluorescence lifetime were measured
carefully. The infrared quantum cutting phenomenon {1([°D,—>"F; J(Tb*"), 2([*F;,—>F;,, J(Yb*" )} was analyzed based on
the above experiments. It was found that the theoretical quantum cutting efficiency is about 121, 35% when ° D, level is excited
by 487. Onm light, and about 136. 27% when (°D;, *Gs) levels are excited by 378 0 nm light respectively. Meanwhile, it is
first time for the present paper to find a cooperative downconversion phenomenon {2([ (°D;, *Gs)—"D, |(Tb*" ), 1([*F;,,—
2F;,, JCYb*")}. That is, the authors found for the first time that the donor Th*" ion releases two pieces of energy [ (° Dy, °Gg)

—°D, ] of small energy photon to produce a middle energy photon [*F;,,—>*F;, | of acceptor Yb*" ion.
Keywords Infrared quantum cutting; Solar cell; Th(0. 7)Yb(5) : FOV
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