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Effect of Ce*™ and Cr’" on the Spectroscopy Properties of
Cr*t, Yb'", Er't Co-Doped Phosphate Glasses

LIU Zhu-ping, HU Li-li, DAI Shi-xun, JIANG Zhong-hong
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The absorption spectra and fluorescent spectra property of Cr*™, Yb*T, Er'" co-doped phosphate glass
were measured. Some basic properties of spectroscopic properties were calculated. The effect of Ce*" and Cr*"
concentrations on the spectroscopic properties of the phosphate erbium glasses was also discussed. It could be
concluded that the co-doped phosphate glasses of 2. 8 mol-% CeO; and 0. 08 wt.-% Cr,O; have the better spectral
properties. On the other hand, the spectral properties are also affected by the valence change between the Ce** and
Ce!t. Ce®' is more favorable for the absorption of pumped light and energy transfer. The Cr*", Yb*", Er*' co-
doped phosphate erbium glass with fluorescent lifetime of 8 ms and stimulated emission cross section of 0. 8 X10~%
cm? was achieved in the study. This provided good basis for the next laser experiments.
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Table 1 Absorption peak position, corresponding transition, and parameters D, and B of Cr** ions

‘A PE(G Ty

Transition energy level

2Ty, ‘T, ‘T, (P D, B

Absorption peaks /ecm™! 14600(685 nm) 15100(623 nm) 15750(635 nm) 21900(457 nm) 33200(313 nm) 1510 750
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Fig. 2 Energy level transition diagram of Cr*", Yb**,

Er** -codoped glass
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Fig. 3 Absorption spectrum of Ce*" (300~800 nm)
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Fig. 4 Fluorescence spectra of Ce*"
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Fig.5 Absorption of the Ce*t, Cr*" co-doped
phosphate glass at 300~1100 nm
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Table 2 Relationship between the a0 and o0

of Cr** ions and the concentration of Ce®' ions

CeO,/mol-% 2.8 2.6 1.4 1.0
asso /em™! 1.38 1.33 0.98 1.01
aseo /cm” ! 1. 30 1. 26 1.07 1.05
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Table 3 @a4s0 5 @660 » and A, of the glasses with
different composition
D 2 3 €Y
Glass CeO; Cr, O3 CeO; Cr, O3 CeO; Cr, O3 CeO, Cr; O
2.6 0.05 2.6 0.08 2.8 0.05 2.8 0.08

o /cm? 1.33 2.07 1.38 2.11
as60 /cm_] ].. 26 2. 03 ].. 30 2. 03
Aex /DM 372 385 391 377
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Fig. 6 Fluorescence spectra of Cr*" ions
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