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EFET LA 7581020 (12.5- x)K20* xNa:0* 12.5MO(M = Ca, Sr, Ba) J BRI {4
RUEATRG, BEORAI R L) W2 1. OB A 46224l cP) 285119 Si02+ ALOs. H3BOs. K2COs.
Na:C0s~ SrCOs~ La:0s+ Sha0so BEANBEESFE S AR E08 0. 02 119 Yba0se Sh20s 1EH
WAL, R ECH 0.005. BT YbaOs MIEESE R 99.95%  BEFEGKL N 150 g, 7EHIHIHE
B, FAERIRE A 1450~ 1510°C, 34 15~ 25 min. GHEE 2 2.5~ 3.0 h, 85T 580
~ 600°CIR Ko I LFESAR/NA 20 mm X 30 mm X 8 mm o Al PREK 200 15 1 p, DAZEAR
IKAE by 5 B AR o A8 B DL ASCN 5 47 3 2 o FBRT DL %R 0 o WO % ) PERKIN-ELMER
Lambda 9 73 Y6 YCETHI &, 2060605 969 nm P HIHOG MG Hhiz, D¢ il il YoMl o
(05 B G AT R, EBKTE 40 ws I AR HIE R, FEBKON 1,008 um Ab W15 2¢ 6 Af
oy, XK SSRGS o BT R KRR

Table 1. Glass composition/Molar fraction

sample No. 510- K:0 Na:0 Sr0 Cal BaO Lax0s B:0s AlOs | Yha0s

SKNo 75 12. 5 0 12.5 *
SKN| 75 10. 0 2.5 12.5 *
SKN2 75 7.5 5.0 12.5 *
SKNs 75 5.0 7.5 12.5 *
SKN4 75 2.5 10.0 12.5 *
SKNs 75 0 12.5 12.5 *
Srla 75 7.5 5 12.5 2 *
Srl: 75 7.5 5 12.5 4 *
Srls 75 7.5 5 12.5 6 *
Srla 75 7.5 5 12.5 8 *
Srls 75 7.5 5 12.5 10 *
Cal. 75 7.5 5 12.5 2 *
Bal. 75 7.5 5 12. 5 2 *
Y Lo 75 7.5 5 12.5 0 -+
YL 75 7.5 5 12.5 1 3
YL2 75 7.5 5 12.5 2 2
YLs 75 7.5 5 12.5 3 1
AL 75 7.5 5 12.5 2 2 *
BL, 75 7.5 5 2 12.5 *

Note: Mass fraction of Sb20s in every sample is 0. 005, mass fraction of Yb20s3in sample

labeled with  * 7 is 0. 02 ( corresponding molar fraction is about 0. 0035)
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Fig. 4 The relationship between measured lifetimes and Fig. 5 Stimulated emission cross section of each samples

changing contents in glass system of SKN. SrL
and YL. 5rLz was also plotted in the curve
corresponding to YL system in this figure to give
comparison. For Srl.z can also be regarded as one

sample of YL glass system
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KIEFE]T 0. 20( FEZRSXH0R 0. 04) o BT YhaOs FIAERER) 99.95% , FT 5 i /b4 A% AR 7T g
FEHAR ARG L& F, IR B IR T EEAR KD YT RS, Al 1 ) A
W, LR AR H R BE Y b - IR G 4 L 1T I S ), DAL i A it i ok i et e 8 1) % I
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T able 2. Refractive index, Peak stimulated emission cross sections, lifetimes both calculated and

measured and integrated absorption cross section for the Fs — ¥ at 300 K of each

sample
sample No. no 0./ pm’ T/ Ms Tt/ ms T/ (10* pm?)
SKNo 1. 5272 0.58 1. 36 0.99 4.01
SKNi 1. 5250 0.51 1. 50 1. 15 3.47
SKN:2 1. 5240 0.51 1. 45 1. 14 3.52
SKNs 1. 5260 0.61 1. 40 0.94 4.23
SKN4 1. 5330 0. 66 1.35 0. 87 4.53
SKNs 1. 5170 0. 58 1. 30 1.01 4. 00
SrL: 1. 5465 0.63 1. 45 0. 90 4.31
SrL: 1. 5682 0. 65 1. 40 0. 86 4.43
SrLs 1. 5842 0. 66 1. 15 0.83 4.50
SrL4 1. 5980 0. 68 1. 00 0.79 4. 65
SrLs 1. 6137 0.72 0. 96 0.73 4.92
Cal., 1. 4992 0. 68 1. 40 0. 89 4.56
Bal. 1. 5630 0.57 1. 60 0.97 3.81
YLs 1. 5634 - 0. 64 - -
YL: 1. 5592 0. 58 0.25 0.97 3.96
YL 1. 5576 - 0.13 - -
YLo 1. 5554 0. 58 0.09 1. 00 3.98
BL: 1. 4760 0.77 1. 40 0.70 5.17
AL 1. 5180 0. 65 1.50 0.91 4.32
I AR S R S, I AN CaLloy BaLo A SrLa o EATTIR SZ3UA S A T

o. BEA BT 4 8 3 1A AR O o b 28 0. Ca0) > ou(Sr0) > ou( BaO), 2¢ 067 1w W AH
%, K 1(Ba0) > 1(Sr0) > 1(Ca0), Wl 4 FE 5. X5 k[ 1] 038 &S00 3 B20s.
ALOs F1 SrO =N — LB, ST BLiy AL 1 SeLy = ANFE & bk 89 08 5
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Spectroscopic and Physical Properties
of Yb" -Doped Silicate Glasses

Zhang Jiaxin Q1 Changhong Lin Fengying Hu Hefang
( Shanghai Institute of Optics and Fine M echanies, The Chinese A cademy of Sciences, Shanghai 201800)
( Received 9 December 1998; revised 26 March 1999)

Abstract Alkali oxides K20, Na20 and alkaline-earth oxides CaO+ SrO. BaO, and
La203, Al0s3. B20s are used in Yb™ ~doped silicate glasses, their effects on physical
and spectroscopic properties are studied, especially the lifetime and stimulated
emission cross-section. Effect of radiation trapping on measured fluorescence lifetime
is considered. Explanation of lifetime quenching in case of high level Yb** ~doped
glasses is given and relative long lifetime and large stimulated emission cross-section
are obtained in our experiments.

Key words Yb™ ions, silicate glass, lifetime,  stimulated emission cross—
section, radiation trapping, lifetime quenching.



