F6k HoM

bl W ot

2009 4 9 H CHINESE JOURNAL OF LASERS

XEHS: 0258-7025(2009)09-2272-05

BT ARGk i 3 i 54 1y vl VR 2 I KB B AR OE 4%

REX # % XRE EAE K § K=R

GBI P R 2L S 0 A5 2 B A i T PP AR L 00 2. W Kb 410082)

WE BT — P T AR A iR (NPT (9 7T R 3 22 35 I B SOL 2R (EDP) BOGAR . i R A ¢ B 25 25 A1 ER i
JEEF (PMIP) S WG AR B9 G SELELAF o Ak Lo i 4 R 2 < 5 | 1 A 1% 19 0 5 0 D1 B A DA {0 R A8 280 97+ B T B AT 25 3 Dk
SBEGER 3 530 58 T 1 B 3 AR S5 G B R S R 2 I IR . MR 1 €0 T P RO A D IR T
5 nm N ATESEIEME . T ROEKERY B 8D 0 OB SR R DR SE L L AT L E S O AR O 4T ARG B R
FeB . P BOOR G LT R R P R A A S S . s P AR EI TR RS Y 0. 25 nm A1 0. 75 nm AT I 10 R E 2
KAk

KB ORLT WO s Z UK IR TR s I

hESESE TN248. 1 X EkARIRED A doi: 10.3788/CJL20093609.2272

Tunable Multi-Wavelength Erbium-Doped Fiber Laser Based on
Nonlinear Polarization Rotation
Xu Huiwen Yang Hua Wen Shuangchun Lei Dajun Chen Yong Zhang Jinggui

(Key Laboratory of Micro/ Nano Optoelectronic Devices of Ministry of Education ,

School of Computer and Communication , Hunan University, Changsha, Hunan 410082, China)

Abstract
(NPR) is realized. A polarization-dependent isolator and a polarization-maintained fiber (PMF) are used as key

A tunable multi-wavelength erbium-doped fiber (EDF) laser based on nonlinear polarization rotation

elements of the laser. Both effects of self filtering and peak clamping generated from NPR, effectively alleviating the
mode competition resulted from the homogeneous broaden of the EDF, ensure stable multi-wavelength operation at
room temperature. The dispersive property of the cavity loss allows the lasing wavelength to be tuned within a range
of 5 nm. Wavelength spacing can also be tuned by changing the effective length of PMFs, the period of the self
filtering is determined by the birefringence of the cavity. Stable multi-wavelength operation with wavelength spacing
of 0.25 nm and 0.75 nm is obtained as two pieces of PMFs and a polarization controller are combined into the cavity.
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EDF: erbium-doped fiber;
SMF: single-mode fiber;
PMF: polarization—maintained fiber;
PI: polarization—dependent isolator
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Fig. 2 Simplified diagram of the cavity stucture
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Fig. 4 Transmissivity as a function of power (a) and wavelength (b)
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Fig. 6 Improved scheme for tuning the effective

length of the fibers
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Fig. 7 Laser operates with the wavelength spacing of (a) 0.25nm and (b) 0. 75nm, respectively
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