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mol %) in glasses (1. 0 mol %) in glass
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fluorozirconate glass

fluorozirconate glass

Fig. 4 Erengy-level digram of Er’*

ions in fluorcindate glass

Table 1. The Judd-Ofelt parameters @ of Er’* ions in various host glasses

host glasses (93] [N (o7 n
Fluoroindate (x = 1) 2.59 1. 46 1. 04 1.4925
Fluoroindate (x = 1. 5) 2.53 1. 88 1.52 1. 4960
Fluorozirconate 2.68 1.23 0.82 1. 5000
phosphate 4.91 0.78 0. 89 1. 5688
Fluorophosphate 2.99 0.92 0.87 1. 4804
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Table 2. Oscillator strengths of Er™ ions in fluoride glass (300 k). All transitions are from
the Tisz level (x = 1 mol%) (10™ %)

transition A Fluoroindate Fluoroindate Fluorozirconate
Thsn (pm) (1.0 mol%) (1.5 mol%) (1.0 mol% )
- S e Sl S e Sl S e Sl
132 1.527 10. 531 9.914 14. 158 14. 094 7. 853 8. 687
T 0.972 3.403 4.411 6.116 6. 485 3.475 3.330
1o 0. 800 3. 649 2.934 3.779 3.297 2. 462 2. 325
Fop 0. 649 17.753 17.242 23.265 25.147 14. 145 15.949
S 0. 538 3.098 3.774 5.516 7.692 2. 968 2. 368
H 112 0.518 46.725 43. 583 46. 204 46. 877 35.110 38. 877
¥ 0. 485 14. 233 15. 823 22. 450 21. 356 12. 659 13. 396
Fsn
0. 449 6. 408 7.204 10. 529 11. 158 5. 666 5. 891
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Lransition A Fluoroindate Fluoroindate Fluorozirconate
Ths (pm) (1.0 mol%) (1.5 mol%) (1.0 mol%)
— £ e £l £ e £l £ e £l
Fys
H o 0. 404 3.951 5.746 3. 288 8.572 4. 552 4. 832
Cun 0. 376 73.768 80. 082 81.762 81. 146 62.172 58. 481
t:!!.-"?
(& 0. 362 15. 862 18. 832 25.132 19. 8§29 15.338 12.027
k 13/2
Or.im. s 2. 499 1. 890 1. 981
Table 3. Radiative transition characteristics of Er’" ions in In-based glass (x = 1.0 mol%)
LR A T A T,
transition A (sh B X 10 %
(um) (s (ms) | (nm) | (em’)
Tian = 1sn 1.543 73.23 1. 0000 73.23 13. 66
Tve =T 0. 988 89.70 | 0. 8892
— 1an 2. 747 11.18 | 0.1108 100.88 | 9.91
torr = 1isn 0.812 88.79 | 0.7494
— T3 1. 690 29.69 | 0.2506 118. 48 8. 44
— Tun 4. 490 0 0
Fo — 1s 0. 656 981.67 | 0.9122 24 0. 46
— T3 1.142 50.28 | 0.0467
— T 1. 956 42,80 | 0.0398 1075. 14 0.93
= T 3.472 1.39 | 0.0013
S0 = 1isn 0. 544 811.30 | 0.6713 16 0. 26
— T3 0. 842 328. 35 0.2717
— T 1.213 25.89 | 0.0214 1208. 6 0. 83
— Ton 1. 670 43.06 | 0.0356
Hupe— 1 0.523 3162.47 1. 0000 3162. 47 0. 32 11 1.27
Faz — 1s 0. 486 2031.07 | 1.0000 2031. 07 0. 49
Fsiow ¥y = 1isn 0. 449 1416.90 1. 0000 1416. 90 0.71
Hon—Tsn 0. 408 921.56 | 0.4089 8 1. 90
= Tun 0. 554 1001.32 | 0.4443
A 0. 694 296.55 | 0.1316 2253.5 0. 44 13 0. 32
— T 0. 821 11.66 | 0.0052 18 0.02
- Fop 1. 080 22.41 0. 0099
oo —1isn 0.379 | 10796.22  0.8247
— i3 0. 503 1288.29 | 0.0984
— T 0.616 565.79 | 0.0432 | 13091.21 | 0.076
— 1o 0.713 115.26 | 0.0088
— Fon 0. 898 301.75 | 0.0230
- Hun 1.380 23.90 | 0.0018
Gor = Tisn 0. 364 334.84 | 1.0000 | 334.84 | 2.99
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Table 4. Radiative transition characteristics of Er’" ions in Zr-based glass (x = 1.0 mol%)

A ZA To AA i
transition A (s B X 10"
(#m) (") (ms) | (nm) | (em’)
tin = Tisn 1. 543 57.67 | 1.0000 57.67 17. 34
Tin = Tisn 0. 988 70.56 | 0. 8881
— T 2.747 8.91 | 0.1119 79. 56 12. 57
fo2 = 1isn 0.812 74.00 0. 7567
— Tisn 1. 690 23.79 | 0.2433 97.79 10. 23
— fun 4, 490 0 0
Fopp = 1152 0. 656 820.80 | 0.9150 24 | 0.38
— e 1. 142 41.18 | 0.0459
— {1 1.956 33.94 | 0.0378 897. 62 1. 11
— fon 3. 472 1.10 | 0.0012
S0 = 1isn 0. 544 624, 04 0. 6669 16 0.20
— T 0. 842 256.40 | 0.2740
— T 1.213 20.80 | 0.0222 | 1035.80 | 0.96
— 1o 1. 670 34.56 @ 0.0369
H = hsn 0.523 2547.95 | 1.0000 | 2547.95 | 0.39 13 0. 87
Fap2 = Tisn 0. 486 1624.84 | 1.0000 | 1624.84 | 0.62
Fsos Fyn—1sn 0. 449 1114.27 | 1.0000 | 1114.27 | 0.90
Hon —1isn 0. 408 744.67 | 0.4105 8 1. 54
— e 0. 554 801.73 | 0.4420
—tun 0. 694 240.00 | 0.1323 | 1813.86 | 0.55 13 0.26
— o 0.821 9.38 | 0.0052 17 0.02
— ¥ 1. 080 18.08 = 0.0100
G = Tisp 0.379 8696.65 | 0.8228
— T 0. 503 1046. 11 | 0. 0990
— fun 0.616 475.28 | 0.0450 | 10570.04 | 0.09
— fon 0.713 91.83 | 0.0087
— Fopn 0. 898 248.51 | 0.0228
- Hun 1. 380 19.67 @ 0.0019
Gop = 11502 0. 364 281.62 | 1.0000 | 281.62 3.55
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Luminescence of Er’’ -Doped Ions in Fluoroindate Glasses

Wang Yingjian Lin Fengying Hu Hefang
(Shanghai Institute of Optics and Fine Mechanics, The Chinese A cademy of Sciences, Shanghai 201800)
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Abstract Absorption spectra, emission spectra and excitation spectra of Er’™
ions in fluoroindate glasses were measured. The Judd-Ofelt parameters Q(t= 2,
4, 6) of this glasses were calculated. The calculation results of luminescence
properties (A~ 0n By To) of Er’ ions in fluoroindate glasses were given, and
compared with Er'* -doped fluorozirconate glass, the influence of glass hosts on
the luminescenceof Er’ jons was explained.

Key words fluoroindate glass. Er’* ion, luminescsnce property.



