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Experimental Study of Multi-Wavelength Fiber Laser Based on
Phase-Shifted Fiber Grating
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Novel Software Technology, School of Computer and Communication Engineering ,

Tianjin University of Technology . Tianjin 300384, China)

Abstract A multi-wavelength fiber laser with phased-shifted fiber grating (PSG) is proposed. The phase-shifted
fiber grating with two phase shift points is used as the wavelength selection device which is formed by inserting two
phase shift points in the Bragg grating. Under 980 nm laser diode (LD) pumped, stable triple-wavelength can be
obtained by adjusting the polarization controller (PC) at the room temperature. The triple-wavelength output power
fluctuation is less than 0.6 dB within 25 min. Further more, the temperature tunability of the wavelength of the fiber
laser is investigated. The output wavelength can be tuned with the temperature changing from 25 C to 85 C . Due to
the stable multiwavelength output, the fiber laser can be used in the multiwavelength interference measurement and
optical communication systems.
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Fig. 1 Structure of stable multi-wavelength laser

based on phased-shifted fiber grating
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Fig. 2 Schematic of transmission spectrum of PSG
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Fig. 3 Output spectrum measured at room-temperature

by optical spectrum analyzer
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Fig. 4 Output spectra measured during 25 min period
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Fig. 5 Output spectra measured at different temperatures

15447 =0.00750+1544
15446 R*=0.9823

1544.5
1544.4
1544.3
1544.2
1544.1

1544.0 L 1 1 1 1 1 1
25 35 45 55 65 75 85

Temperature /C

Wavelength /nm

P 6 H I B Bl ) 78 1 O R
Fig. 6 Output wavelength versus the change

of temperature

4 4 i

P T — B T RUM A OB R 2 B O
ars R TRRE M SR R E LU 25 min,
A A A A I D R P B /N T 0.6 dB. XFi%
WO AT T 25 'C~85 C I PN Y i B A 1k Il
T S 50 295 R AR WY H i S 9B i e R A 0 L R
FHH 0.0075 nm/ C ,ffen] D i ok 22 i R S 2 4
HEOCH AT . 55 2K BOCA L, 2k
2 KOG A B 25 0 1] B AR RS RT3
MR Db, AT LU o 0 A R 8 1 450 2 5088 5
iz A0 AT B2 e i R OB R T R

s £ X #
1 Zhang Zuxing, Sang Minghuang, Ye Zhiqing e al..
Multiwavelength fiber laser based on nonlinear polarization
rotation[J]. Acta Optica Sinica, 2008, 28(4); 648~652
TRALG . IR, ARV A5, IR TR R e e T 1 2 K
JCLFHOLHRLT]. e F4R . 2008, 28(4): 648~652
Xinhuan Feng, H. Tam, Heliang Liu e al.. Multiwavelength

5]

erbium-doped fiber laser employing a nonlinear optical loop mirror
[J 1. Opt. Commun. , 2006, 268(2): 278~281
Jiajun Tian, Yong Yao, Yunxu Sun e al.. Multiwavelength

8}

erbium-doped fiber laser employing nonlinear polarization rotation
in a symmetric nonlinear optical loop mirror[ J]. Opt. Express.,
2009, 17(17): 15160~15166

4 K. Zhou, D. Zhou, F. Dong e al.. Room temperature
multiwavelength erbium-doped fiber ring laser employing
sinusoidal phase-modulation feedback [ J]. Opt. Lett. . 2003,
28(11) . 893~895

5 Chi Hao, Zeng Qingji, Jiang Chun. Photonic crystal fiber:
theory, applications and recent progress[J]. J. Optoelectronics «
Laser, 2002, 13(5) . 534~537
oW, WY, £ V. G RO I R L N AN g
JRLI]. kb F#k, 2002, 13(5): 534~537

6 Ailing Zhang, Heliang Liu, M. S. Demokan e al.. Stable and
broad bandwidth multiwavelength fiber ring laser incorporating a
highly nonlinear photonic crystal fiber [ J]. IEEE Photon.
Technol. Lett., 2005, 17(12): 2535~2537

7 Jiao Lei, Song Yuejiang, Zhang Xuping. Four-wave-mixing
enhanced multi-wavelength Brillouin erbium-doped fiber laser[J].

0602012-3



H |

# ot

Acta Optica Sinica, 2011, 31(2) . 0214007
B ORI, SRIESE. U IR A B 2 K A B B DR AT
WL RS s prsE )] £ F4R, 2011, 31(2): 0214007

8 Jianguan Tang, Junqgiang Sun, Liang Zhao et al.. Tunable
multiwavelength generation based on Brillouin-erbium comb fiber
laser assisted by multiple four-wave mixing processes[J]. Opt.
Express., 2011, 19(15): 14682~14689

9 Yang Xiufeng, Wei Fangfang, Tong Zhengrong et al.. Dual-
wavelength fiber laser based on a high finesse fiber ring filter[ J].
Chinese J. Lasers, 2011, 38(4): 0402010
B W, BT Y . FEUGAE GF. LT RS A B O £ IR B I B K
JeLFEOERELT]. BBk, 2011, 38(4): 0402010

10 X. Yang, X. Dong, S. Zhang et al.. Multiwavelength erbium-
doped fiber laser with 0. 8-nm spacing using sampled Bragg
grating and photonic crystal fiber[J]. IEEE Photon. Technol.
Lett. , 2005, 17(12): 2538~2540

11 Zhang Xinliang, Zhang Ying. Sun Junqiang et al.. Multi-
wavelength laser based on SOA and cascaded sampled fibre
gratings[ J]. Acta Physica Sinica, 2003, 52(9): 2159~2164
KL, Bk B, INEERR S BT SOA FIZ BURE G LR O Y
LW ARBOEROI]. W= FIR. 2003, 52(9); 2159~2164

12 Wang Leishi. Wavelength Tunable Fiber Lasers Based on

Sampled Bragg Grating [ D ]. Beijing: Beijing Jiaotong

University, 2009. 33~40
TEFAA . —Fh ST HORE G M A9 3 K AT ROk 2F Ok 48 (D] dt
A A K2, 2009, 33~40

13 Xinhuan Feng, Hwayaw Tam, P. K. A. Wai et al.. Switchable
multiwavelength erbium-doped fiber laser with a multimode fiber
Bragg grating and photonic crystal fiber [ J]. IEEE Photon.
Technol. Lett. , 2006, 18(9): 1088~1090

14 Ji Heng, Yang Sigang, Zhang Ye et al.. Dual-wavelength Er-
doped fiber laser based on phase sampled fiber Bragg grating[ ] ].
Acta Optica Sinica, 2008, 28(5): 919~922
Z= fE. N, gk B A BTN SRR Y B KOG
Jeg(J]. kIR, 2008, 28(5): 919~922

15 Cai Lulu, Wu Fei, Wang Yutian. Analysis for the reflective
spectrum characteristics of phase-shifted fiber gratings [ ] ].
Chinese J. Lasers, 2009, 36(8): 2070~2075
SRR, R, EEM. BGOSR Rk A b LT .
P E B k. 2009, 36(8): 2070~2075

16 G. P. Agrawal, S. Radic. Phase-shifted fiber Bragg gratings and
their application for wavelength demultiplexing [ J ]. IEEE
Photon. Technol. Lett., 1994, 6(8): 995~997

17 X. P. Cheng, C. H. Tse, P. Shum et al.. All-fiber Q-switched
erbium-doped fiber ring laser using phase-shifted fiber Bragg
grating[J]. J. Lightwave Technol. , 2008, 26(8): 945~951

=BRE: KRG

0602012-4



