ANSHBEIZFHE

53, 010605(2016) Laser & Optoelectronics Progress ©2016( 1 [ ¥4 5) Ze a4t

1

ARG 27 (FMF) A58 5 4 2 A9 152 73 52 i (MIDMD) 2 24 Hil B )™ 32 5% T 400 58 ' 2F e A B FR A B B0 52 7 1) 2

KT G A A 11 DY 2 i i L 42 R 2T JBOR B i i
FUEY £ BV RXEY o AP R4V

VEEMR R TR R T TR A S B, )P EEAK 541004
TUPGE B RS L, )T Ak 541004
TP A S I R S A SRR A, TP AR 541004

BE BB MEZHRNB AR IBEELF (EDFs)4S 4 B 4%, 5% sk b 25 AR UL (MO VD) il 45 IR 3k .
Bb K P B S T 40 A 0 18 2 FUR T 45 2% (10 45 B 6 27 S50 AL) B DU 28 I R 4515 SR 28 o X5 A IO 2R 0 vh 0
H 2 A 5 5 (LPo B A LPoo A58 A1 S 00 A5 345 5 6 (P A R LP ) 43 B 7 Hh s $8 24 SH R 2F FIRIE 45 4 BB 4F vh ks
FEHRS . TR G B E  (GA) IR A W BB E R AT K M B T B Ak R . SRR,
AU 270 mW LP A% 4l32 6 X 12 0 06 25 #4 Tl K 2 AT 42 |, DU 2 R A5 5 06 1T 3K 45 20 dB 1 F- 3538 25, AR G
4 %5 (DMG) A #E 1 3.5 dB.

KB OLLL%; FIRETH; B 45 4 BHDCLF R &

FESES 0436 XERARIRED A

doi: 10.3788/LOP53.010605

Design of Cascaded Erbium-Doped Fiber Amplifier Supporting Four

Linearly Polarized Modes

Qin Zujun"*’ Yuan Ming"’ Zhang Wentao" Ye Song"” Xiong Xianming"’
'School of Electronic Engineering and Automation, Guilin University of Electronic Technology University,
Guilin, Guangxi 541004, China
*Guangxi Experiment Center of Information Science, Guilin, Guangxi 541004, China

*Guangxi Key Laboratory of Automatic Detecting Technology and Instruments, Guilin, Guangxi 541004, China

Abstract Erbium-doped fibers(EDFs) with multi-step ormulti—annular and multi-level doping profiles are difficult
to be fabricated by modified chemical vapor deposition (MCVD). A cascaded amplifier, based on two EDFs with a
central doping profile and an annular doping profile, is proposed to equalize modal gain among four linearly polarized
modes. In the amplifier, the centered— and off-centered modes are mainly amplified in the central- and annular—
doped EDFs;, respectively. An improved genetic algorithm (GA) is employed to optimize the optimal fiber length and
doping radius in each EDF. Results show that an average modal gain around 20 dB with differential modal gain (DMG)
between signal modes being less than 3.5 dB is achieved for a pure LP;; pump beam.
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Fig.1 Schematic of an erbium—doped fiber amplifier supporting four linearly polarized modes. (a) System configuration;

(b) cross—section of the central-doped Erbium fiber; (c¢) cross—section of the annular-doped erbium fiber
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Fig.2 Modal transverse intensity patterns for the off-centered modes
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