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Spectral Properties of Tm?** -Doped Si0O,-Al,O;-PbF,-AlF; Glasses
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Abstract Glasses with the compositions of 0.3S5i0,-0.1A1,0;-0.1AIF;-0.5PbF, doped with different Tm®"
concentration (x=0.5 mol% ,1.0 mol% ,2.0 mol% ,3.0 mol% ) were fabricated by conventional melting method.
According to the absorption spectra and the Judd-Ofelt theory, the J-O strength parameters ({2, .2, .2 ) of Tm*'
were calculated, by which the radiative transition probabilities, fluorescence branching ratios and radiative lifetimes
were obtained. The infrared emission spectra (with 808 nm laser diode excitation) at ~1.47 pm and ~1.8um of
various concentration Tm’" -doped glasses were studied. The emission intensity at 1.8 pm reaches to the maximum
when the Tm®" -doping concentration is near to be 2.0 mol% and then decreases at higher concentration. The
mechanism of the change of the fluorescence intensity was explained from the cross-relaxation effect and the
concentration quenching effect of Tm®" . The absorption cross section of * H; —*®F, transition and the stimulated
emission cross section of * F,—° H; transition of Tm®" have also been calculated according to McCumber theory.
Key words optical materials; Tm®" -doped oxyfluoride glasses; spectral properties; cross relaxation effect
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Table 1 Theoretically and experimentally observed oscillator strengths relevant to several transitions of Tm®"

Oscillator “H,—~G, “H,—~'F, TH,— H, “H,— H, “H,—~F, 7
strength /10°° 467 nm 685 nm 791 nm 1211 nm 1669 nm O/ 10
Sesp 0.502 3.209 2.502 1. 631 2.024 0. 49
feal 0.571 3.207 2.501 1.633 2.024

F2 Tm' B A R ST BRSO 2 3L K A A7 A

Table 2 Wavelength, spontanecous transition probability, fluorescence branching ratio and radiative lifetime of Tm*™

Transition Wavelength /nm A /st B Trad/ S
*F,—*H; 1788 155.932 1 6.413
*H;—"H, 1208 224, 251A 0.990 4. 054
—*F, 3724 2.400 0.010
*H,—*H; 795 1049. 883 0.905 0. 862
—*F, 1431 93.555 0. 081
—*H; 2323 16.609 A -15.231A™ 0.014
*F.—*H; 691 2278.605 0. 889 0. 390
—*F, 1125 83.673 A“+4120. 603A™ 0.033
—* H; 1612 198. 354 0.077
—'H, 5269 3. 258 0. 001
*F,—* H; 665 861. 040 0.562 0.653
—F, 1059 418.968 0.273
—3H; 1479 242.608 0.158
—*H, 4072 9.743 0. 006
—*F; 17921 0.010 A**+40.037A™ 0
'G,—~" H; 477 656. 245 0. 369 0.562
—*F, 650 166. 704 0.094
—*H; 787 697. 530 0.392
—'H, 1190 194. 213 0.109
—*F, 1537 53.499 0.030
—*F, 1682 11.442 0. 006
'D,—*H,; 360 6817.989 0. 340 0. 050
—*F, 450 10197. 763 0.509
—3H; 512 128. 504 0. 006
—*H, 657 1418. 674 0.071
—*F, 750 685.136 0.034
—*F, 783 659. 184 0.033
-G, 1466 127. 291 0. 006
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