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Abstract: A single-longitudinal-mode (SLM ) thulium-doped fiber laser in 2 050 nm band enabled
by a novel passive triple-ring compound cavity filter was proposed and demonstrated. Theoretically
analyzing of this sub-cavity filter was performed in detail. The use of the compound cavity filter in
the fiber laser guaranteed the SLM lasing by carefully adjusting the effective free spectral range and
transmission bandwidth for ultra-narrow filtering. The output wavelength of the fiber laser was 2 048. 48

nm, and the optical signal-to-noise ratio was 70 dB. The wavelength and power fluctuations
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measured within 100 min were less than 0.02 nm and 0.453 dB, respectively. Experimental results

verified that the fiber laser could operate in a stable SLM lasing state. The proposed laser is promis-

ing to be used in free-space optical communication or be used as the seed source of the high power

fiber laser for Doppler Lidar.
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Fig. 1  Experimental setup of the proposed fiber laser. TDF ;thu-
lium-doped fiber, FC: fiber combiner, ISO: isolator,
CIR: circulator, DI-PC; drop-in polarization controller,
OC: optical coupler, PD; photodetector, OSA; optical

spectrum analyzer, FSA; frequency spectrum analyzer.
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Fig.3 Transmission spectrum of the proposed compound tri-

ple-ring cavity filter, the inset is the zoomed-in trans-
mission spectrum of compound triple-ring cavity filter

at the central lasing wavelength.

LN R — AR AE fm i A, EIECh
FATRAE FBG A 3% S 5 56 fi ey Ak 5 L 75 11
326 =R R I AR B % R FR O, W LLE A
G ARG S 1352 7 L R 2 | 7 W R 8182
WL 20.8 MHz, 5 E iRt 8 21 MHz %
AFARF . TRk A YA A A SE 23 A O
o 52 IR A S O 2% A 2 BN IR B R B
B AR Bk S A5 AN AR i, BT DL IR AT R gk 22 R
RN A SR T VI TE A 1Y A 9E 8
A LLGA B A2 8 M BRI RO . &% BT iR
Fr g W E IR = A T BS AT DUR R
BOGR AP BIE 1T,

3 Mok Rmdbarn

WOG S A 8 1 B 3 2 78 % 05 64T, OF A
SRR R — A% TES b, A HOeH R
G I R it AT Ao ) ek R A2 e S BRI

WOG A AR B S5 A T 1 K R AE D
7R i ROC 2R G TR 50050 B9 1 x 2 SBEFRE
B o A L — B AOGIB AT IR A 5
— A= NN 1 GHz 1Y 2 pm P BE R HL
B 2% ( Photodetector, PD) J5 , F- 8 A7 %6 b 8
GHz B9 5% 43 H1 4% ( Frequency spectrum analyzer,
FSA) 76635 DU & 14 5] A 00 00 38006 #8195 g A
Rt

WO EE Y 3 W, 76 Al 1 4k 2248 5 2%
T 20 5 1 2 3R A5 B8 E B O R | I IR AR 2 R
3.6 W, OB 4 BRI T DX
SrHEAE N 0.05 nm, FOE Y LB AE 2 048. 48
nm, 5 FBG i ff i ot J K AR LW 2 1 0. 04
nm , IZPAER T2 I R I S b AR I OGS
H [ 5 DGR R B9 S A sh i . BT A O
1 3 dB A B 0.05 nm, 565 o B AT,
PRl a2 9 I 25 2R A2 RO IE A PR BR .
HY 906 B9 Y6 15 MR EE ( Optical signal to noise ratio,
OSNR) 7 70 dB, #mif) OSNR (R BL T HOtaf R
U B PR B S TCIR = A 1 IR R Y AR
AE T i B O & 1Y R RS E 1, AT AE 10
min P LA T min Ay () i TG 38 A543 4 00 4 4w o O
T R T RN 10 W A 2 RN R 4 Y
3D KR, I LT I A KBRS K ) R
3, MAh FRATX O S K AR g e AT T
WL FE PR FR R R AL RN 60T, P& 10 min



21 A, S T HRBESIHRE S THEM 2 050 nm B BLERYP BB LT HOLAS 251

FF i IS FE AT I &, BB K 100 min, BT 15 O
PR R R B S M E 5 Bros, 100 min K
ER R /NT 0,02 nm, T/ T OSA B2 HER
R L8 /N T 0.453 dB, W T #OL 2 75 Ik
K5 &fett,

Power/dBm

2046 2048 2050 2052

0
2040 2043 2046 2049 2052
A/nm

P4 PRI B L RE

Fig.4 Single longitudinal mode fiber laser output spectrum
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