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Abstract: The Ce®t ions and B,O3 component were introduced into the Er3t-doped BizO3-GeOa-
Gay03-NayO glasses, respectively. And the suppression of excited state absorption of Er3*:41 /2 level
was investigated under the excitation of 975nm LD. With the introduction of Ce?t ion or BoO3 com-
ponent, the energy transfer between Er3+:41, /2 and Ce3t:2Fy /2 levels or the multi-phonon relaxation
rate of Er3t:41;, /2 —4 T4 /2 increase, respectively, and the excited state absorption is suppressed effi-
ciently owing to the evident decrease of 4I;; /2 level fluorescence lifetime. Meanwhile, the results show
that the total quantum efficiency of Er3+:4113/2 — 4I15/2 is enhanced in the case of Ce?>t ion doping,
and the fluorescence intensity of 1.55um radiative transition is improved accordingly while its effective
spectral width is almost unchanged. In the case of BoO3 component introduction, although the 1.55um
fluorescence intensity is somewhat weakened, its effective spectral width is further broadened and the

peak wavelength of gain cross-section shifts to longer wavelength region.
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®1 SEREWEBHELLN E®T F1Ce®T RE, HRBE (p), FIHE (n), OH BRURE (con), 1112 # 113/, BERKE
MEFBEHFS, Er’T:'1, 015, 8BRS Ce’ °F;), BRREIMREE BN E

Table 1 Er®t and Ce®' concentrations, density, refractive index, absorption coefficient of OH~, the

measured and radiative lifetimes of 4111/2 and 4113/2 levels, energy transfer efficiency of Er3+:4I11/2 and

4113/2 level to Ce3+:2F5/2 level

Samples BGNO BGN0.2 BGN0.5 BGN0.8 BGNB5 BGNBI0O  BGNBI5
Cez03/mol% 0 0.2 0.5 0.8 0 0 0
B>03/mol% 0 0 0 0 5 10 15
Nie/ x 10°%cm™3 1.567 1.564 1.560 1.564 1.531 1.543 1.554
Nee/ x 10%¥cm ™3 0 0.625 1.564 2.502 0 0 0
p/g-cm™? 6.391 6.287 6.254 6.381 6.113 6.062 6.013
n(632.8nm) 2.0088 2.0078 2.0081 2.0073 2.0041 1.9957 1.9905
aom/cm™} 3.08 3.16 3.22 3.07 3.65 4.25 3.95
4113/2 - 4115/2

Tim /S 3.37 3.30 3.29 3.20 2.36 1.72 1.57
Trad/MS 4.20 4.30 4.36 4.29 4.37 4.46 4.53
4111/2 — 4113/2'1‘4[15/2
Ton/ 115 607 505 374 283 381 275 197
Trad/MS 1.23 1.31 1.33 1.37 1.35 1.42 1.50
Energy transfer efficiency
Er®t: 1 p —Ce® 2 Fy 10 /% 0 16.8 38.4 53.4
Er®t 50 —Ce® 2 Fy 10 /% 0 2.08 2.37 5.04
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Fig. 1 Upconversion emission spectra of Er*T in
BGN and BGNB glasses
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Table 2 Radiative quantum efficiency of 4113/2 and 4111/2 levels, the non-radiative quantum efficiency of

4111/2 level, and the total quantum efficiency of 4113/2 level, respectively

Samples BGNO BGN0.2 BGN0.5 BGN0.8 BGNB5 BGNB10 BGNBI15
Radiative quantum efficiency
N2 = (Tm2/Traa2) /% 80.2 76.7 75.5 74.6 54.0 38.6 34.7
N3 = (Tm3/Trads)/% 49.4 38.6 28.1 20.7 28.2 194 13.1
Non-radiative quantum efficiency
ny=(1-n3)/% 50.6 61.4 71.9 79.3 71.8 80.6 86.9
Total quantum efficiency
nr = (2 xn3)/% 40.6 47.1 54.3 59.1 38.8 31.1 30.2




834 To AL A 2 4R 23 %

= 5000
© No 8203 and Ce203
= Ce 0. =08mol% |
= 4000 E— E!2c2>3=3 15mol%
w
3000
£
8 zo00
o
[0
(6]
@ 1000
o
=7
i 0 ‘ ‘
1400 1500 1600 1700

Wavelength /nm
B4 8B’ QBREHET isp — e RHE
st
Fig. 4 Fluorescence emission spectra of 4113/2 —

4115/2 transition in Er3-doped bismuth-based glasses
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® 3 WERLWMAERD Er BF 1.550m FRFALAFYHEEREERKEE (0.) FEHEE(0.)

Table 3 Effective width A).gz, peak values of absorption (¢,) and emission (o) cross-section of Er’t ion

at 1.55pum band in bismuth-based glasses

Samples BGNO BGN0.2 BGN0.5 BGNO.8 BGNB5 BGNBI10 BGNBI15
Aegr/nm 65.0 65.8 65.4 65.1 66.4 68.2 69.5
oa/ x 107 cm? 6.86 6.84 6.89 6.91 6.68 6.57 6.53
g6/ x 107 em? 6.99 6.93 6.90 6.99 6.75 6.64 6.60

WHIFES Er®T SRE BB 5N B2Os A4 AR
HE—L 4R 1.550m i B9 6 & IS 95 K34
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