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Abstract; A single-longitudinal-mode ( SLM ) thulium-doped fiber laser based on an F-P narrowband
filter and compound rings cavity is proposed. The compound rings incorporated in the cavity can
help to achieve SLM lasing by adjusting the cavity FSR and it also plays the role of narrowband filte-
ring. A theoretical model which can numerically calculate the transmission spectrum of the complex
multi-ring sub-cavity filter is proposed. The output wavelength of the laser source is 1 941.56 nm,
and the optical signal-to-noise ratio is 55. 8 dB. The wavelength and power fluctuations within 70
min were less than 0.019 nm and 1.464 dB, respectively. Experimental results also show that the
laser operates in a stable SLM state. The frequency noise characteristic of the proposed SLM laser

was measured by a homemade unbalanced Michelson interferometer, and laser linewidth under
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different measurement time was estimated from the frequency noise spectra based on the B-separation

line method. The calculated laser linewidth in 2 ms measurement time is 14. 194 kHz.

Key words: fiber laser; thulium-doped fiber; single longitudinal mode; fiber Bragg grating
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Fig.1 Experimental setup of the proposed fiber laser
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Fig.2 Reflection and transmission spectra of fiber gratings

Power /dBm

F-P 8 &% 1 rho B SIS 1 941. 509 nm,
FWHM 4 0.075 nm, HE 2 AJLUE I, FBG 1Y
SHE T DL 5228 35 F-P BI85 1035 50
2.3 EAVMABEHSY

TR @ Ot N ~ 16 m KM, B
Xof 7 N ] B 29 4 13 MHz, RN & T AT, 5
SIHFSE R 0.075 nm B F-P JE I 25 A 2 LIS 2] 40
il N 2L R oK B2 A T A R kAT
HE— L R R PRIE R, B G TS A 3
Fis B A FIEHBEA 90: 10 A 4% & —14
50:50 M HR A AR LR AL — 4 1 m KK K& —
AR 0.3 m KE/NRIE , 90% WL fEE &
WIE 2 T . A OGS FE (Free spec-
tral range ,FSR) (R) A :R =¢/nL,c =3 x10° m/s
HHH 0= 1,44 LSRR L A IEK ATA
KIFXT B FSR K ~ 208 MHz, /N3 %) 1 i FSR
N ~694 MHz, M WEARE N T & A 5 T %t R
(976 %% FSR I M iZPI R FSR 1Y S /N5, Bl 72
GHz, XF 1 2 um P B 9 0.9 nm, KT F-P JE
Al 8, BRI F-P B 51 S 9 A — PR
AT DGR TIE I8 D 7 55 9 BB

L,=0.3 m

Ring 2: 0.3 m

Ring 1: 1m

L,=05m

3 ARG

Fig.3 Schematic of the proposed compound rings filter
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