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Influence of Ce’* Ion on the Spectroscopic Properties of
Er’* - doped Tellurite Glass

YANG Jian-hu, DAI Shrxun, HU Ltli, JIANG Zhong-hong, LI Shun guang
( Shanghai Institute of Optics and Fine Mechanics, The Chinese A cademy of Sciences, Shanghai 201800, China)

Abstract The influence of Ce** ions on the spectroscopic properties of Er** doped tellurite glass was investigated in this
work. It is found that the fluorescent intensity :)f"f;_vg level of Er’* ion is enhanced, stimulated emission cross section and
FWHM of fluorescent peak are increased and upconversion intensity under 980 nm excitation is greatly suppressed in Er’*
doped tellurite glass. T his affect is due to energy cross relaxation from 4 112 level of Er** to 2;“‘]‘;2 level of Ce** . T hrough

empirical equation caleulation, it is found that the lifetime of *1,,,5 level of Er** is greatly decreased by Ce’* co- doping
I 1 172 g } } Ping.

while the lifetime decrease of *1 5, is very small.
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Table 1 Comparisions of phono energies of various glasses
and lifetimes of 1,2 level of Er**
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Fig. 1 Energy transfer theory of Yb** to Er’* and

Er’t to Ce¥*

3 SEEG Yk

& U 75T €02 20Zn0-5N a0 x Ce203 ((x = 0,
0.5, 1) RGAEATEFN B, 14 Cer05 WL M/NF] K
KRGS H: YECO, YECL, YEC2 . #4143 R K
28 Mt 4l TeOa, Zn0O, NayCOs, K,CO3. Er’t Fl
Yb** B34 5k 2. 14 x 10% ions/ em?, 2. 14 x
10” ions/ em® . FREUE A KL 20 g, 7840 R A, 41
A, TN R T 800~ 900 °C [ HE R M Hy g vh
FEAG 1 b, K5 045 R A 18 N BB L, TN T b e it
ATIB K, 3B K JE S 300~ 320°C, {2 h )5, LA
5°C/h (1938 RE Pl A2 S K OB KOG 1) B E A
PG, H% 10 mm x 10 mm x 2 mm FIEES .

7 5 256 SR FH I D i 2 03 4 S SR HE K 2k
FENNR; 2606060 R VA E Y A7 TIAXS50
UG ACIK, H 974 nm LD 1 8 30k 95, W
T FIRFE S AE M [F) 2 D 2R 98O 55 1 AR Ak
D9, Va8 BURINT s 35 41 VI

BT A AR ¥ 7 =3 R AT .



31 Mt 25 Ce® B afis Er® WG B I8 61 kT 1 s e 269

4 SiIR5VTR

4.1 RHHKiE

P 2 BT 7R ok A6 A F) il 8 46 1R R = R0ORE L A2
1.55 um b [ %€ H6 6 3%, AT LA 3L 98 G i % B
Ce™ BT MR i 84 98 . 1 3 BT R g AN FE
RN RS v R (FWHM ) R A 2 56 8% 18 ( o0,)
(R LA, JE R /Nt BiE Ce™ 5 14 184 o i s A 484

=

e 2 =
= T - - T

=]
-y
-
\
\.‘
el

i
[¥]
N

Fluorescent intensity/a.u.

/:/I
L
i

0.0 ; ; .
1450 1500 1550 1600 1650
Wavelength/nm

P2 #FESALE 1,55 um AL 9800 1 b, Wk
FAL ), = 970 nm
Fig. 2 Comparisions of fluorescent intensities at

1.55 Um of various samples, excited at 970 nm
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cross section 0, ( @) at 1.55 Bm of various samples
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Fig. 4 Comparisions of upconversion intensities of

various samples, excited at 970 nm
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Fig. 6 Energy transfer efficiency between Er** and Ce™*
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