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L ¥ NaCl, Ba(POy)., BL&EIHIMII— & BE NHHF, B &85 EMAHE R EERE
PR REREER A IR XS ISR & . FUEE B Eh o 3 0 A 1R B AR R B 2 5
F 850~900 CHl 260~290 C; EHEREBEIE D FK 1000~1100 CHI 420 C; B BERL L%
B4y50%5 1100 CHI 460 C. '

Table 1 Chemical composition of glasses studied (mol-%;)

No. ZtF, BaF, LaF, AlF; NaF YF, MgF,  CaF, SrF, NaCl Ba(PO,),
1 ' 10 35 15 10 20 10
2 4 35 15 10 20 10 6
3 57 34 5 4
4 53 20 4 3 20
5 53 20 4 3 18.5 1.5
6 54.6  20.6 4.2 3.1 9.2 8.3
7 55.2  20.9 4.3 3.1 5.3 11.3
8 56.0  21.2 4.3 3.1 15. 4
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Fig. 1 The transmission spectra of Pr®**-doped fluoride glasses
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Fig. 2 Fluorescence spectra of Pr**-doped fluoride glasses in the visible region

Table 2 Fluorescence properties of Pr**-doped fluoride glasses in visiblé region

3Py — SH, (479 nm) 3Po — *Hg (603 nm) 3Py — 3F; (635 nm) 3Py — P (717 nm)
No. A 84 o, A 84 o, A 24 a, A A4 a,
s—! nm 10~20¢m2 s~ nm 10-20¢m? ! nm 10-20e¢m? 5! nm 10—20¢m?

6850 11.6 2.04 3040 12.7 2.06 4530 8.0 6. 05 1430 9.6 2. 57
7560 13. 4 1. 86 3730 14.7 2.08 5310 B.5 6. 36 1570 10.1 2. 567
8910 7.8 3. 49 4270 9.1 3.58 5920 6.3 B. 88 1860 7.4 4. 05
9320 7.2 4.05 4010 9.1 3.43 6530 6.2 10. 20 1940 7.6 3.99
9170 6.8 4.12 3980 8.2 3.76 5320 6.1 8. 36 1910 7.0 4. 22
8520 6.9 3. 85 4110 8.4 3. 81 5890 6.0 9. 48 1770 6.9 4. 01
9730 6.8 4.41 4110 B. 4 3.76 6650 6.0 10. 54 2030 6.9 4.52
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HMFEHEABL. REAWENSGERMW, FRRERDBEE S Pt B THERATFHZH
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Table 3 Fluorescence properties of Pr**-doped fluoride glasses from 'D, level

1Dy — 3H, 1Dy, — 3H; 1Dy — 3H, 1D, — 3F, 1Dy — 3Py 1D, — 3Fy 1p; — 1GF,
Na. (585 nm) (695 nm) (785 nm) (837 nm) (945 nm) (1014 nm) (1326 nm) > A T
A}S_l ﬁs% A, st Bu% A, s—! ﬁ;% A;S_l ﬁv% A, s~ ! ﬁ|% A’S—l ﬁ|% A, s—1 }99% s—1 us

1 524 35.7 7 0.5 139 9.5 138 9.4 46 3.1 416 28.3 198 13.5 1468 681
2 634 367 & 0.5 157 9.1 153 8.9 52 3.0 488 28.3 234 13.6 1726 579
3 729 37.0 10 0.5 184 9.3 179 9.1 60 3.0 546 27.7 264 13.4 1970 507
4 696 34.3 10 0.5 189 9.3 189 9.3 65 3.2 601 29.6 280 13.8 2030 492
5 672 36.0 10 0.5 184 9.9 181 9.7 58 3.1 514 27.5 248 13.3 1868 535
6 687 37.0 10 0.5 186 10.0 181 9.4 56 3.0 492 26.5 242 13.1 1855 538
7 702 36.6 9 0.5 176 8.2 172 9.0 58 3.0 543 28.3 260 13.5 1920 520
8 715 34.4 10 0.5 197 9.5 196 9.5 66 3.2 607 29.1 284 13.7 2075 481
Table 4 Fluorescence properties of Pr**-doped fluoride glasses from 'G, level
16y — Hy 16— 3Hs 16, — 3Hs 164 — 3F; ¢ — 3F, 164 — °F4
No. (1. 01 pm) (1. 33 um} (1. 82 um) (2. 30 pm) (2. 96 um) (3. 39 um) A 70
A, 7 B % AysTt B% ATl B A,sT A% A,stt B % AysTt B Y% s—! HS
1 21 5.8 242 67.4 78 21.8 2 0.4 3 0.8 14 3.8 358 2792
2 25 5.8 288 66.9 96  22.3 2 0.4 3 0.7 17 3.8 430 2326
3 28 5.8 323 67.1 106 22.2 2 0.4 4 0.8 19 3.8 482 2076
4 30 5. 8 352 68.0 110 21.3 2 0.4 4 0.8 20 3.8 518 1931
5 30 5.8 355 68. 4 108 20.9 2 0.4 4 0.8 20 3.8 519 1926
6 30 5.8 347 67. 5 112 21.8 2 0.4 4 0.8 20 3.8 515 1941
7 33 5.8 385 67.3 126 21.9 2 0.4 4 0.8 22 3.8 572 1746
8 35 5.8 407 66. 6 138 22.6 2 0.3 5 0.8 24 3.9 612 1634
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The Spectroscopic and Fluorescent Properties of Pr’*-doped Fluoride Glass

Hu Hefang Lin Fengying Yi Guanhong Guo Bing Qi Changhong
(Shanghat Institute of Optics and Fine Mechanics, Acadeima Sinica, Shanghai 201800)

Abstract Several Pr®*-doped fluoride glasses with different chemical compositions were
prepared. The absorption and fluorescence spectra of the glasses were measured, and some
fluorescent properties of glass were calculated by using the Judd-Ofelt theoretical model. It
is shown that the fluorescence properties of Pr®* ion in fluorozirconate glasses are better than
those in fluoroaluminate and fluorophosphate glasses, and the radiative transition probability
and the stimulated emission cross section increase. Its fluorescence bandwidth decreases with
the increased substitution of NaCl for NaF in the fluorozirconate glasses.
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