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Single Longitudinal Mode Fiber Laser with Multiple Ring Cavities
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Abstract A single longitudinal mode(SLM) erbium-doped fiber laser (EDFL) with multiple ring cavities (MRCs) is
proposed and experimentally demonstrated. The EDFL is structured by insertion of three different short passive
subring cavities, which serve as mode filters, into the main cavity, and it is combined with a fiber Bragg grating
(FBG), the MRCs resonator can make SLLM lasing. The resonant theory of MRCs for SLM operation is discussed.
At the same time, in order to stabilize, the frequency of output laser, external light injection techniques are
employed to effectively suppress the mode jump and beat noise. Output power of 3.6 dBm and signal-noise-ratio
(SNR) larger than 35 dB at 1550. 225 nm, and linewidth less than 500 Hz are achieved for this laser.

Key words lasers; erbium-doped fiber laser; single longitudinal mode; multiple-ring cavity; external injection;
linewidth

1 8 = AR FEH 005 B HAOL B L R 1 5
0 BRI L B R (SR
RO IS A K AT R H B P R
INEU 5 5 TR A

% T I WO AR A ST B 4 5 2
T TR T 58 B0 - e TR B MR

BB (SLM) B ¥t 48 (EDFL) g3 F 7]
AR FFE GBS OB 6 TG 2 BT A% RS SR T 4%
ZREFBATRELE. BECTECHRERS
49 TRT BEL L B TT LIRS B T R S B TR

W B #A:2006-03-31; Y B & AR H 1 :2006-07-06

BETH . BEXAAP ¥4 (60510173,60536010,605060067) % I H .

EEB A3k RA980—) & L5 A, FENF LA HOLH F AP R L. E-mail: zhxin@ semi. ac. cn
SmE N A THEASI—) B, RMA AT R B AT IR, BRTH T 10 8 0 6 B F 28R 33 506,

E-mail : nhzhu@semi. ac. cn



14 kO . BYEZINE BB DL HOLAS R R E T 51

R BREL AN A7 75 25 18] 8 L RUBE B A 1 S B B 5
SRR, SR T T A SRR IE B BT R A T A
MEZILA RS, SHENMEREFEIL KRB
KE. X TBEOCEEOC K UL, K 5 A E FE
B G » B A 3R Jh 4 1 AR 4B B G 27 3 2 i ¢
TAHRERESHAPR(10° ~10°), B R BOL &
(G oA, 30 T AR KBk A A AT BB, A A T RO
WERRERERE. T ZABECAEOLH LY
H o ZRA I JLAF SCRRIRE B BT T 45 4L » iT IR 9 A AT
JURR R R 9 7 5 - R T2 A S G A e A 50 5 o) T o
AL R AR AR 1 IR e A s PR — B iz
BEOLA R R YR, e MBS B S A
LSRR IR R R AR HE R 4R

A TS E KON B 5 FESS kA, B AT E i
BRI R T AR5 24 : Chien-Hung Yeh S5RH
XUE 45 ¥ 45 & W > A -3 B (F-P) |] 8 3 9%
e M T RESH T B (B SR P B AR EAE P A 1 A
H-HP RS AESMHRAN K RIEERAES, A
—REMERE ;F. Liegeois S48 th 45 & LA A P % el
(FBG) 575 T 5 -4 78 /R 8 2 U8 0 &% B9 07wk ok 3R
TR L T RE R A H R A T A
Dh-18 PRI A PTE R Z, R ARSI AL %
Ay # #E; Chien-Chung Lee SFH IR H T 2P
(MROZ#S BB ARG R BE N E R, BAE S
Wl B 5 iR 5 1 A2 AL L I 3 S T E A BE AR B AR
A SR I LI Bl T —MA S IE A5t
e as &, IR T A E A OGRR R 52 B B AR B
SHRBELL BOLAR S . BHIE T IO G AR
H IR OGS K& E R, R AT SR
giR.

2 LR ESEM

ZIHWIEBENLT PO RAN LB A
LR, 8 ABIm#EHERA (DN, EHEEES U
T o4 : 980 nmiizs BB EDLEF UK A% (EDFA) ; 3
6% H 90: 10 A% (CD) % (10 %% ) ;8
1 AT A I HOG AT S (R gL T 1550, 2 nm, 2
513K 95%,3 dBH# 95 0. 1 nm) LA # 2 BO6 28
SR s BN ABR B 28 OC £ 3E 6 By B4 [ 1% %y 7
AR T 23 (AR FLR N B & 2E 5 TE G £F JL Al A B 4
A 88 2 1) 3 A A AR 42 1 28 (PCOY DL R B s N OB 9
WMIESH R EFOLS. B KERFE K (RCL~
RC3)#BH — 1 2X2 B3 dBFES 8% (C2 ~ C4) Fi—

BREA AR B RBCAT . oL, 7 A,B i
EAR N (b) B, O T A B 28 50 i O B 0 R AR E
] &% , 2% FH 7] )8 3806 28 (Agilent 24 F] 94819A #I) il
WG C5 B LM A ARG ASNEAL,
ARG E (TLS) SM-& 4% C5 Z Al AR &
(ISO) AT By 1k st e iy S 208 . i DB RO I 2 R 4 i
A4 #E2E 40.01 nmf) ADVANTEST A & 4 7= 19
Q8384 TS 1 7 A AT B 1 O A% B9 B K f2 2h
25 T HOG A O R E k J 4 58 U 20 3 A1) S SR &
I B kg R B A E % E LR AT
ADVANTEST 2t "] R3182 B il EWMES
s #r.

output
_____ - ~ -
Cl1
c29(ReD)

F-o===2
Al
| 1SO2x™7 L)
ITLS® g | B[ 1SO1 ocC C4
. i = 'Y)
?FBG

K1 2XEERELFHCSEHRER
(a) TAHHEABR T WEZHTBIEE; (b FEHE AR
Fig.1 Experimental setup of the single-mode
MRCs EDFL

(a) MRC configuration without external injection;

(b) with external injection
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Fig. 2 Schematic diagram of mode selection in the MRCs
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(¢) with the MRCs and injection power of —22. 2 dBm
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Fig. 4 Homodyne frequency spectra of the MRCs EDFL
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