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1

Tm*" -doped chalcogenide glasses in Ge-Ga-S-Csl system were prepared and the properties of glasses
including density, absorption spectrum, emission spectra and fluorescence life in the near- and mid-infrared spectral

region under 800 nm excitation were measured. The optical parameters such as intensity parameter (2, (i =2,4,6),
predicted spontaneous A. radiative transition rate 8 and lifetime 7,4 of Tm*" in Ge-Ga-S-Csl glasses and so on by
Key words

means of Judd-Ofelt theory according to absorption spectrum were calculated. The fluorescence spectra were

investigated with the different Tm®" ion concentration under 800 nm excitation. Also, the emission cross-section at
&

AR 3~5 pm PBP LA IR th TR

1.8 pm and 3.8 pm was found using the theory of McCumber and the Futchbauer- Ladenburg equation respectively.
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Fig. 1 Absorption spectrum of different Tm’" ion

concentratin in Ge-Ca-S-Csl glasses
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Table 1 Comparision of parameters ,(i=2,4,6) of Tm’" in different glass hosts

Glass 0Q,/(107% cm?) 0,/(107%* em?) 06 (1072 cm®) References
72GeS,-12Ga, S;-10Csl-w(Tm’ T ) =0.5% 5.45 3.15 1. 68 This work
72GeS,-12Ga, S;-10Csl-w(Tm® T ) =0.7% 5.40 2.62 1.67 This work
72GeS,-12Ga, S;-10CsFw(Tm* ) =1.0% 5.39 2.57 1. 66 This work

Tellurite glass 3.60 2.00 1. 90 [15]
ZBLAN 2.80 1.91 1.01 [16]
GeGaAs 5.67 1.74 1.82 [17]
GeGaS 6.01 3. 44 2.74 [18]

# 2 Tom® B2 (FiE 580 Ge-Ga-S-CsL i b B 19 B R f 5T LA AL 960 S B AR I T3 47 70

Table 2 Predicted spontaneous A, radiative transition rates § and lifetime .4 of

Tm®" (mass fraction) in Ge-Ga-S-Csl glasses

Transition Wavelength /pm Auls | ma/S” d T /8
0.5% 0.7% 1% 0.5% 0.7% 1% 0.5% 0.7% 1% 0.5% 0.7% 1%
*F,—*H; 1.79 906 843 842 1 1 1 1.104 1.186 1.188
*H;—"H, 1. 22 777 738 720 121 121 122 0.97 0.97 0.96 1.076 1.123 1.125
—*F, 3. 80 32 31 32 0.03 0.03 0.04
*H,—*H; 0. 80 4142 4040 4045 0.90 0.91 0.910.218 0.224 0.224
—F, 1.48 293 287 288 0.07 0.07 0.07
—3*H; 2.32 102 86 85 14 14 14 0.03 0.02 0.02
*Fys—>*H; 0. 70 7313 6803 6775 0.83 0.83 0.830.114 0.122 0.122
—*F, 1.16 196 196 196 99 100 100 0.03 0.04 0.04
—*H; 1.62 1106 1057 1059 0.13 0.13 0.13
—*H, 5. 38 13 12 12 0.00 0.00 0.00

3.2 RSB APASNT
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Fig. 2 1.8 pm near-infrared emission spectra of different
Tm®" ion concentration in Ge-Ga-S-Csl glasses
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