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Abstract Narrow linewidth semiconductor lasers are widely used in the field of radar and sensor. So the research of
narrow linewidth laser is necessary. Using electric feedback structure, and with a frequency discriminators, the
center wavelength is stablized. The laser from frequency discriminators is converted to current by photoelectric
detector. Different signals of inherent detector and the current are injected into laser to reduce the frequency noise.
So the laser line width of 0.5 nm reduces to 0.08 nm.

Key words lasers; narrow linewidth; electronic feedback; phase shift fiber Bragg grating; phase noise

OCIS codes 140.2020; 140.3490; 230.5160

1 5 7

o P E Y JC 2T A2 S AR B8 H AR A T U R SRR S SE M OR B S TE - RAF RO fE R G T IR
feRm iR . D 1 U ICRE A PR BE L ' A AR 738 R — AR A0 4 ) 2 B0 IR A O TR AR (67 e 7 R AR T
SRR .y T RORBOLAS AT A K AR R B S ROR AR WA g TR A AR A T
TR AR U I o (ELHC AR N A5 1Y 2 TE R e R L A IR KT BRI T R A ST 1

F i P A0 S A LR SE 1 7 e AR 2 L A0 DR A I PR A WO 8 4R 56 1 R 56 . AR SOR T S A5R 114 7
A WOLAR TR BUE B — DR E 1) S0 45 » DL AR BOE & A AL PP 3. SR H00) 4 R = AHBS 1R DL 27
A B A (FBG) L G2 M HAR RS b A — AR 2% 1 28 5 W M) X — R PR SO 25 B9 MR B A3 AR Bt
(e 1, SR 3 e P S5 118 T S At B O G i R S LE AR 3L 1 7 B0 TR e 7 L B NG R IR TE

Se8 R A 1552, 52 nm 10 mW 73 A5 sUB 5t (DFB) 2 AR HOE A% - o 1 3R AFAR 4 1 I 7 5 12 a5

WimBHE: 2011-12-08; WM AR B HEI: 2011-12-28; M4 HAR B H#: 2012-04-01

BE&WmB: KW ARBH#IE4 (11JCYBJC00100) ¥F By i,

fEER N ZIHF1962—) B 8, FENEF S4By m MR . Email: yqpl962@163. com
051402-1



49,051402 MM SYBIZHRE www. opticsjournal. net

T 5 JBE LA B (9 4 B« 2 5 PR RO 4 040 47 2 D L T 3l 0 A A AU ARG R A O B M e 5 T A 1
for KL R BT R I PR IR I AR

2 e PERE R S L ]
T AT 00 7 1 2% 56 X WO 7 51 o

reference
AR 9 TSR MR P 5 R WO 28 TR R L B e - -
L 0 HE TR K o T8 B g Oification

CPW VD 38 $2 3 0O 28 7R 38 44 28 CTEC) fry v 7 1], 5 | Peliperature
B O B8V R . K s B U 5 4 SR P A T
TR REHG F LTC1923 2K sh H 5K H 5% S B, 3 i
T O B8 1 T A TR 5 000 B 1 TR LB i
2 2k R 1 7 1 LRI AT O L B S PR R E O 0. 01 C

LA U 43 SR L A A ) e S YO B A S (1 ol A A5 UE O S 3 S 0 B i L e R L
o M M 75 1 R 5 o, DR 3 6 9 A ON 28 1 [ 5

P 1 i E 4 A &

Fig. 1 Diagram of temperature control
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Fig. 2 Lasers line width reduction system through electronical feedback method
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Fig.3 (a) Reflection spectrum of FBG; (b) reflection spectrum of n-PSG
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Fig. 5 Output spectra observed by Spectrometer. (a) Without electronical feedback; (b) with electronical feedback
S v R R I A RN P U D 0 1 R R 5 I AR R S OG AR G L el TSI A A BRI L S 1 2
o RE 5 52 B 7% 4R S0 1 5 FRAR (A AN 2230 AR R S BE T 0. 08 nm AR 50, Bk — 20§85 0K Sl vt I 3 7
i JBE A ) 2 DRAIE O A AT R A 181 A 2 5 . 2 R AR O o 2k 9 1 S

5 4 ®

RGN 75 K B L U FEL - TS O T R B A ) ke SO A b EL A A R TE R 2 R S L RO AR Y
R AAE A RS LT SR Ot A8 i 2k TEAR B B A R AIG . AR S 4R 8 P AR PEOE A8 10 kR A TR B R RO
A B ATCRME K FAE LA AR LR TR RO A . R R TR IR R G i 2 U K OB 2R
D e S Y S S R 1 o2

s % X #

1 M. Morin, S. Ayotte, C. Latrasse. What narrow-linewidth semiconductor lasers can do for defense and security? [C].
SPIE, 2010, 7677 767701V

2 Jiang Penfei, Zhou Yan. Xie Fuzeng. Study of blaxe grating feedback external cavity semiconductor laser with narrow-
linewidth[ J]. Optical Technique , 2006, 32(6): 869~870
ZME6S e, iRERE. DRGSR R BB AR R ARBOE R TE BRI B T[T ] R FE A, 2006, 32(6): 869~870

3 J. F. Cliche, Y. Painchaud. C. Latrasse et al.. Ultra-narrow Bragg grating for active semiconductor laser linewidth
reduction through electrical feedback[ C]. Bragg Grating Photosensitivity and Poling Conference, 2007. BTOE: BTOE2

4 Zhao Yigiang, Sun Quan, Zheng Wei. Design of temperature controlling module for luminescent diode[ J]. Chinese J.
Sensors and Actuators, 2006, 19(4) . 1009~1011
BRI, AN AL K ML RSO IR E R AR BT T s A HE KSR, 2006, 19(4): 1009~1011

5 Long Yan. Ren Qingyi. Cao Kefeng. Design precise temperature control circuit for laser[J]. Information and Electronic
Engineering , 2007, 5(2): 158~160
Jeo #ELAEER, BRNE MR RRBOLE R R RBERE R R S 85 e F T, 2007, 5(2): 158~160

6 Yang Yan, Yu Dunhe, Wu Yaofang et al.. Design of a novel drive power for narrow pulse laser diode[J]. Chinese J.
Lasers, 2011, 38(2). 02020031
t . ATEORI. RWEDT A H AR Bk hof S RO AR SRS R IO BRI LT ). P Bk, 2011, 38(2): 02020031

7 B. Dahmani, L. Hollberg, R. Drullinger ez al.. Frequency stabilization of semiconductor lasers by resonant optical
feedback[J]. Opt. Lett. . 1987, 12(11); 876~878

8 C. Henry, Bell Labs, Murray Hill. Theory of the linewidth of semiconductor lasers[J]. Quantum Electron. , 1982, 18(2):
159~164

9 Luo Yi, Huang Jin, Sun Changzheng er al.. Narrow linewidth semiconductor laser [J]. Diodes Infrared and Laser

Engineering. 2007, 36(2) . 147~151

051402-4



49,051402 MM SYBIZHRE www. opticsjournal. net

TR, 4 IMRIE. BRI REBOLR ] bk 242, 2007, 36(2): 147~151
10 M. Poulin, S. Ayotte, A. Babin et al.. Low noise semiconductor laser for optical fiber sensing[ C]. SPIE, 2009, 7503
75037TM

11 C. Latrasse, S. Ayotte, A. Babin et al.. Low noise semiconductor lasers for remote sensing applications[ C]. 15th
Coherent Laser Radar Conference, 2009

12 M. Ohtsu, S. Kotajima. Linewidth reduction of a semiconductor laser by electrical feedback[]J]. IEEE J. Quantum
Electron. , 1985, 12(12) . 1905~1912

13 Li Yuandong, Wang Hongyan, Yang Zining. Signal broad area high power laser diode with narrowed linewidth[J]. Laser &
Optoelectronics Progress, 2011, 48(2). 0214011
FIutk, B4 E. BT T. BLRIATT R ZL FERBOCHRT] bbb T 53k, 2011, 48(2): 0214011

14 Cai Lulu, Wu Fei, Wang Yutian. Analysis for the reflective spectrum characteristics of phase-shifted fiber gratings[J].
Chinese J. Lasers, 2009, 36(8): 2070~2075
SR, X 6 ERML MEBOLLEM R R T[T ] P BEE, 2009, 36(8): 2070~2075

15 M. Poulin, S. Ayotte, C. Latrasse et al.. Compact narrow linewidth semiconductor laser module[C]. SPIE, 2009, 7325
732500

16 Yang Xiufeng, Wei Fangfang, Tong Zhengrong et al.. Dual-wavelength fiber laser based on a high finesse fiber ring filter
[J1. Chinese J. Lasers, 2011, 38(4): 04020101
W, By 5, MU SF. LT SORT 4 RO AR IR AR I B KO A OB AR )], P Bk, 2011, 38(4): 04020101

051402-5



