%39 B 5 W
2010 4 5 H

P/ R S
ACTA PHOTONICA SINICA

Vol. 39 No. 5
May 2010

XEHES.1004-4213(2010)05-0815-5

BTS2 A BN AT B9 I A B AT AR
Z IR HOL A

KA, BB E,LRR, EAIE P ER
CIL T K 70 530 13 2 B VP840 6Pl 00 15 T A S0 % 7 B 330022)

TOABMA AR NGB B AR S ARSI BB R A A

M OERETAATARAZHAZHNEA R RM ST E SR KA BAR. AR L

MABREEBRTAABEN SR KRGS, AT RIFH LT TAE R L E PIRB LAY
HRAABABERFO R ER AT AR, SHEAT RK

KN BTESERBLSE . RZHT

‘K}?&’_ﬁfyxj:}ﬂ

%
B 0.8 nm £ 0.076 nm T T & 5k KB ™ &, 0K KR K0 55> f 38 Ao, 1 15 A

0. 08 nm#y 3 % ok K #0386,
KB SRR HEE; AL HKH
B 4SS TN253 XEkFRIRAD A

0 3l

Z PR BOCIHAE AL IR OO PO 15
SRR L AR o T E AR G A U T AR R
AAREZ RN M GEF OB A 20K
7T 2R A D0 L LA R 4 L A A BE
PR B AR B e 5 R B SR T TR A0 BE A
BB $OG LT rp 9 A S5 4, A TR IR T B DG
WOt P RE Z PR MOEH L. C&A F /A
I7] £ 7 9 2R v AR LG R (0 £ OB S AE il T 2
PR =AM N RE. W BT R ARA
TR N TS R B ROL S I — A2k
SHOCHORAS A A E AR S m e 5 A
TGLF RO o (8 i B e AL 8ot L e AR R e
T B PN SR T DU SR A AR YOG s v B A N Y
5 MBS BT B 45 A S5 4 1 Ikt A Horp A L
R — B HDE LT Ot — Bl e ™ A2 BORBOR HOE U
KA Rk A I 8] B bl o6 2 A LI 0 RS T ke
WYL B A AR A B UK B B 2F O AR i et
Cowle SF A4 HY Y™ H G 55 2 d B BB LT i k1
4 2 LA KOG T ob 52 30 A B UK RO R 2k 10 45 19 25
B AR B B 52 3£ LIRS I 2 P 4 T LA
A A 5 B 27 B 2 20 I SE AL ol i 22 9 A

[

“HR AR F LA (60807014,60967002) T 5 B KA
2 & 4 (2008GQS0050) = i % 5 H H F AL A B
(GJJ09152) % 84
Tel.0791- 8120370
WA B 1 :2009- 08~ 31

Emalil: stellarzh@ hotmail. com
#4E B #1:2009-02- 13

doi: 10. 3788/gzxb20103905. 0815

LU RO Gk L BB A S B A 1 A DK T B 1 A B
TH 2 PR OB . A T B 03X LepF 5T o, S A L
A IE X T 2 WA 7™ Az B AN AT SR Y. 0L L 7E 3T
9% £F B8 B A 4 A — B ROk 5, R R )
Rayleigh #8828 50 10 RO ™ A48 A Ok A
DMz 38 o S S OB SE BT A S 3h B A B 2
R AR S 2 R Y T SO £F B 1 R D R
AT LR A HLIR 22 R O B E K (8] R e
JEE TR A LKA B . B AR U0 A B0 Ok T
£F v P Y 1 B RE L T U R SRR T O T A R R
JCEF S5 8 RERSFGEFAE 1 550 nm P X A A B
THAT RS 29 R 9~12 GHz, 3% 5 K KR 1 A B —
B Z KOG O AR R S PR

R T HR i 2 KOG AR RO AR AR Y R M RS
FHE o 250 5 39 A () B v A8 22 g R OB TR A SO
T T — T BBOGE b 8 3OR S2 B SR U Y
WA 8] B AT AR 22 0 KOG 2R BG4 L J0 T A A A 5L U
132 A7 HL PR AT DATE I N B 0K ™ A R 3T
PO £ P B R I e ORI G EF A L SRR S B T
PR E R 0. 8~0. 076 nm 1] 4% 1 £ % K ok ™=
A A A BB K TR UG/ TR ) BE
0. 08 nm G B ik 86. 3 B 1 i 4 ] by w22
2R B BILBE L U TR0 B e I D8 4 i U8 T B ke
FE . RHFGE T s Tl Feot 22 0 K R R S L R
BAIZ T F %t 22 9 4 AR A BOH IR R L filiz
TN 7 A I R AS Bk



816 * T

EE

39 &

1 LI K IRE

1SR 2T B WO S2 A HE DRI Y K 0] B
A AR Z2 e KOG AR WOt 4 52 50 45 H 7R R R oG AR 4
R AR Y 18] 5, A48 — DB A6 £ R 4% (Erdium-
Doped Fiber Amplifier, EDFA), — 4~ % 3 JE £
(Optical Circulator, OC), — % 4 km K L8 &
(Single Mode Fiber,SMF) , — > XU 5 5t 2F 31 55 &
P 2% (Doped BELMF). OC (%3 1 3 &3t EDFA J5
HEEFNG O 1,0 0 2 G SMF 1) —i , SMF 1y
Ty — Ui 4% B AL BB S O 2F FR BT IR P AR A 3 dB A
G- WOLE M 3 dB #& 88 R A BOGIE iy b 0
. AR 1 A R EHE P AR I XUHT S O £ R BT U I
s B —A~ 3 dB R G A% A I Bk 42 ] A (PO il —
Bl Am ot £F (PMEF) 4 i, BEAE N — DKL FETT
o DA 0 R D AL BT S Y £ B A U D 1 R
ISP A% i R VBOE — A 56 TR 0 A PR e JF B e
FIRUIR B PG BT AA=2%/(An « LY X B An=
3.8 X 10 UE PR ST B AT L L S PR DG 4T
JE . M2 KOG AR O E I AL R Ry b T
T 5 62T R AR U i A% B A T8 N I OGIR AR O
i T 22 A/ I AR AR AR K I B K i I AR
B IR M0t 4 km K B BB EF 77 A A 5L UK 1
SR PRGN SO IR N A AR S PE B 1B DG T Y 45 A0
R 1A LU 25 L B BUR A 1S 25 6L Ot E . A
I F R 22 0 K 0 7 A 38 I AR XU B O £F 26
B8 VR T A TP ORI D' 28 B R RE L R DB D A 1 IR
(] By o T LA RO £ W0 & vh 45 21 384K 8] B ] A2
1 22 A A . AE X AR i i, SEEE 2 K I LD 2
4 km FURGET rp i 52 A B IR B TR S O £F
P U i i R E B A

Bl ETHHRRZHAEREANUKEART R £ K

Fig.1 Experimental setup of spacing-adjustable

multiwavelength fiber laser based on self-excited

stimulated Brillouin scattering
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Fig. 2 Output multiwavelength spectrum with 16 cm
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wavelength spacing
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Fig.4 The zoom-in of an individual component of
multiwavelength spectrum with wavelength spacing
of 0.8 nm in Fig. 3(a) and output spectrum without
SMF while the used PMF is 15.8 m
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Fig. 6 Output multiwavelength spectrum with 500 m PMF
incorporated in the birefringence fiber loop mirror
filter
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Fig. 7 The schematic of multiwavelength generation with

wavelength spacing of 0. 08 nm and 0. 076 nm

R T B il I e T R 2 K S 1 R
W 7 il 2 B O 160 mW = AR T UK AR R
0. 08 nm¥) Z PG » PR35 4 125 11 4% AS 3 8 25 i
/N 980 nm Hil1iz Py I i 5 45 il IS Ty 2T A N i
Jei . R 8. K 8(a) B iz T E N 120 mW i
(9 22 KOG TE ] R E 3 (o) i1z B R & 160 mW
B T L S A S S L AN AR L (HR A5
W 83, 8 (b (o). (d) 43 Bl & Hhiz th R Hy
80 mW .40 mW .20 mW Bt 2 Kot K, & 8
() A Co) Hr e KA B 53 3l o 75 F 67, fR AT UL, B
R BRI ORI S M G B O 3 A il By
/N R 20 mW, B2 A fig 7= 4 e £ 9% K
B

-20
40E A
-60 " . . . |

g
A
T 1554 1556 1558 1560 1562 1564
?1 Wavelength/nm
= (a) 120mW
a2 20
=
_60 n 1 L 1 1 1
1554 1556 1558 1560 1562 1564
Wavelength/nm
(b) 80mW
=20
ey
|
% _60 L L 1 " 1
5 1554 1556 1558 1560 1562 1564
é Wavelength/nm
g (c) 40mW
£
g 30
=50
,70 1 1 L L I
1554 1556 1558 1560 1562 1564
Wavelength/nm
(d) 20mWw

B 8 %K H kg aE o R
Fig. 8 The evolvement of multiwavelength spectra
with the change of pump power
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Spacing-adjustable Multiwavelength Fiber Laser Based on Stimulated
Brillouin Scattering

ZHANG Zu-xing,DAI Guo-xing, KUANG Qing-giang, SANG Ming-huang, YE Zhi-qing
(Key Lab of Photoelectron and Communications of Jiangxi Province ,College of Physics & Communication

Electronics, Jiangxi Normal University , Nanchang 330027 ,China)

Abstract: A spacing-adjustable multiwavelength fiber laser based on self-excited stimulated Brillouin
scattering without external Brillouin pump is proposed. The nonlinear gain of self-excited stimulated
Brillouin scattering can suppress mode competition induced by homogeneous broadening of erbium-doped
fiber. With the use of a birefringence fiber loop filter, the wavelength spacing can be adjusted by changing
the length of the used birefringence fiber, which makes the laser more flexible. Multiwavelength output
with adjustable spectral spacing from 0.8 nm to 0. 076 nm is experimentally obtained. And the wavelength
number increases as the decrease of wavelength spacing.

Key words: Multiwavelength fiber laser;Stimulated Brillouin scattering
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