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Table 1 Refractive index ny, peak absorption coefficient a,, peak absorption cross section o¢,, and

integrated absorption cross section 3,,, (at 976 nm) of Er*t /Yb*t codoped glasses at various Yb**t

ion concentrations

Sample SAY1 SAY?2 SAY3 SAY4 SAYS5
N(EF™) /(10" em™®) 3.98 3. 96 3.93 3.94 3. 89
NYb*™) /(10% cm™) 0 1.98 3.94 5.92 7.68

na 1. 6164 1. 6156 1. 6138 1. 6155 1.6148
ay/cm™! 0.1 4.1 7.4 9.5 9.3
Gebs/ P 0.24 2.06 1.87 1. 65 1. 20

Sabs/ (10" pm*) 0.48 3.5 3.2 3.1 2.6
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RECATERE N, HLE YT ¥R BE Ry 5. 92X 10%° em° B
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Fig. 1 The absorption cross section of Er''/Yb*" co-

doped glasses at various Yb*" ions concentrations
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Fig. 2 The absorption coefficient, absorption cross
section and integrated absorption cross section of
different Yb*" ion concentration samples

4.2 YO'BEFIREXN ECTBFREENZN

&l 3 02 Er'* FERE dfh SAY3 R IS , B 3B

SRS TR ECT B R B, & L5 e

PO, NEHE S RN R SEEHES

S Y 52 G v b A B B — B .

R 2 HMAR YD BRI BE R EXCT 5 ROt

FREIFENT . FEE YD B FURBEHIN, EX°T 3L %

(14 23 %
fir T Y AR
f T T - 1.0
. 0.60 —ﬁbscorpt%)on \‘,
- -McCumber ‘
g 0.509  --- Measured :'-;\ 10.8 _
2 0 40 . s
2 040 !' \\"‘\ -06 \\'&/
S 0.301 i % 2z
5 N {04 2
2 0.20; o] £
£ 0.10] g 02 -
0 Fommmampmmni™ . . ~o
1400 1450 1500 1550 1600
Wavelength A/nm

Fig. 3 The absorption cross section, stimulated emission

cross section of Er*t

by McCumber theory and
measured fluorescence spectroscopy of Er*"
Table 2 The absorption cross section, stimulated
cross section and fluorescence lifetime of
Er*t at different Yb®" ions concentrations
Er*t /Yb*t codoped glasses
SAY1|SAY2|SAY3|SAY4|SAY5
NYBT)/(10%° em™)| 0 1.98 1 3.94|5.92 | 7.68
Gabs/Pm? (1530 nm) | 0.51 | 0.54 | 0.58 | 0.56 | 0.45
Gewi/pm’ (1530 nm) | 0.56 | 0.59 | 0.64 | 0.60 | 0.49
(*I135) /ms 6.0 6.0 | 6.4 | 5.6 6.5
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Fig. 4 The stimulated emission cross section of Er*" in
Er*T /Yb*t codoped samples
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Table 3 The Yb*' concentration dependence of the

efficiency of energy transmission 5

Sample SAY2 | SAY3 | SAY4 | SAY5
NYb*™) /(10 em )| 1.98 | 3.94 | 5.92 | 7.68
v/ ps 120 50 80 170
th/ps 670 650 650 640
7/% 82 92 88 74
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Fig.5 The energy transmission of Yb*t >Er**
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Effect of Yb*" Ion Concentration on Spectroscopic Properties
of Er’" /Yb*"-Codoped SiO,-Al,0;-La,0; Glass

Dai Nengli Yang Jianhu Dai Shixun Hu Lili Zhang Debao Li Shunguang
(Shanghai Institute for Optics and Fine Mechanics, The Chinese Academy
of Sciences, Shanghai 201800)
(Received 7 June 2002; revised 12 August 2002)

Abstract; Absorption spectra, emission spectra and fluorescence time of * Fs,, energy level of
Yb*t with different Yb*t ions concentration Er®t/Yb*" codoped SiO,-Al,O;-La, O, glasses
have been measured. The effect of Yb*" ions concentrations on the absorption characteristics
of Yb*", stimulated emission spectra characteristics of Er*", and the energy transfer
efficiency from Yb*' to Ert have been discussed. The result show that the optimal range of
Yb*" ions concentration in this glass are from 3. 94 to 5. 92X10% cm*
of Yb*" ions concentrations, the maxim absorption coefficient of Yb®*" is 9. 8 em ™!, the

. In the optimal range

highest stimulated cross section of Er'" and the energy transfer coefficient 7 from Yb¥t to
Er*t are 0. 64 pm® and 92% respectively.

Key words:  silicate-based glass; Er®"/Yb’" codoped; spectroscopic property; energy
transfer
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