CRUECI R E eoE S TR Vol. 16 No. 8
2008 4F 8 A Optics and Precision Engineering Aug. 2008

XEHS 1004-924X(2008)08-01349-05

WELE Yb/Er 15 T M K2z B BER U

ﬁ%j}élﬁ’_j@ﬂ(gil’;‘d] ﬁél,Z,ﬁt’E %ﬂh—l,z,%’—{jgl
(LYERZFRE KALEREIREDEFRT HAAEZHE, FH kK& 130033;
LPERFR FR LR, HF 100039;3. kKAZE T AF E¥K, EMH K& 1300225
4L RXERMLE R HL KX 430075)

SEE {1 LG 2F K B 45K - XT 980 mm 132 LA b/ Ex 36506 2F HOA B3 45 T RCRTRERL 4007 T K I3 % F £
O T T RS LT AT 109 LR LT IR 6 90 %6 (550 e 4 1 6 53 45 4 K 28 00 o
BB A R 10 m K MOSURZ Yb/Br JEEOBLT S TS HOR R 5000 0 B BOAOR 2T I 2 %
6 WS BTN 0.5 W HEJEM T 1.9 W B ECK th I ARG 23, 4%,

X B ORERALAEAKRE;RQE Yb/Er 23500 4 ALK

RESES TN XEIRIRS:A

Numerical analysis of Yb/Er co-doped
double cladding fiber amplifier

ZHAO Chong-guang'?, NING Yong-qiang', LIU Yang'?**, WANG Ji"*?*, WANG Li-jun’

(1. Laboratory o f Excited State Processes, Changchun Institute of Optics, Fine Mechanics and
Physics,Chinese Academy of Sciences, Changchun 130033, China;2. Graduate University of
Chinese Academy of Sciences, Beijing 100039, China;3. College of Science, Changchun
University of Science and Technology, Changchun 130022, China;4. Opto-electronics Facility ,
Wuhan Ordnance Non-commissioned O fficers Academy , Wuhan 430075, China)

Abstract: To optimize the fiber amplifier, an Yb/Er co-doped double cladding fiber amplifier pumped
at 980 nm was analyzed numerically. The gain of the amplifier with different signal powers was ana-
lyzed and the distribution of population inversion, pump power and signal power along the axis direc-
tion of the fiber were calculated at stable state. According to the numerical results, a fiber amplifier
with 10 m Yb/Er co-doped double cladding and launched maximum pump power of 6 W was set up.
Proposed amplifier shows the maximum output power of 1.9 W and slope efficiency of 23.4% on con-
ditions of the initial signal power of 0.5 W.
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Fig. 1 Sketch energy level of Er/Yb co-doped system
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Fig. 2 Calculated distribution of upper energy level popu-
lation N; along axis direction of the fiber (P,0=
0.1 W; P,0=4 W)
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Fig. 3 Calculated distribution of upper energy level popu-
lation N, along axis direction of the fiber (P,0=

0.1 W; P,0=4 W)
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Fig.4 Calculated output power of fiber amplifier (P,0=
0.05,0.1,0.3,0.5 W)
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Fig. 5 Calculated power distribution along axis direction

of the fiber (P.0=0.1 W; P,0=4 W)
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