Hask H 10 Kot %= R Vol. 45 No. 10
2024 4F 10 A CHINESE JOURNAL OF LUMINESCENCE Oct., 2024

XEHES: 1000-7032(2024)10-1716-08

T A1 e B 05 5 4 250 O WL K T DIV B e £ K 4%
IR EAT, TRE, HAA

(dbsiscil K2 75 B TR, b 100044)

FE . RIS T — A AL T 5 & G276 M (Superimposed fiber Bragg grating, SI-FBG ) F1 JE £& 14 fi 41 e % &k
I (Nonlinear polarization rotation, NPR) 1] ¥ B O o (Thulium-doped fiber laser, TDFL) o P 4>
SI-FBG 1 2 I K BE 86 45 11 , SI-FBG 1 (933 5 o0 2 4 4353 2 1 940.48 nm Fl 1 942.87 nm, SI-FBG2 Ay 3% 4 .0
WA A 5124 1 940.47 nm AT 1 942.83 nmo FI| T NPR R 30 1 BOG &5 98 8 5 9 0938 25 5 4, SC80 T e 1 B0k
5 BB A TR 98 30 T A5 T D) 45 (14 R i R 43 50 R 1 940.47 nm LT 942.87 nm, G AR MR LL R T 37.1 dB,
50 min P I 9% KBRS A AP E 4/ T 0.1 nm A1 0.67 dB. 1 Ah 38 32k 9 45 38 4R M 9 104 O IR 45 1 % (Polariza-
tion controller, PC) A] LS 3 1 940.47 nm Fl 1 942.87 nm Wi A>3 < [7] i 6y tH , W 9% KOG A5 M 1L ¥ K T 15.3 dB,
R AN T e AR e i B D R AR b, TR B /N 0.63 dB.

X 8 A BEOLAROLE ESOLE M JEL MR IR e
FENES: TN248. 4 X EKERIRAD: A DOI: 10.37188/CJL. 20240174

Dual-wavelength-switchable Thulium-doped Fiber Laser
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Abstract: A dual-wavelength thulium-doped fiber laser based on superimposed fiber Bragg grating (SI-FBG) and
nonlinear polarization rotation (NPR) effect is proposed and demonstrated. Two SI-FBGs were used as wavelength-
selective devices, and the central wavelengths of transmission spectrum were 1 940. 48 nm and 1 942. 87 nm for SI-
FBG-1, and those of SI-FBG-2 were 1 940. 47 nm and 1 942. 83 nm, respectively. Stable single-wavelength and du-
al-wavelength operations were realized by suppressing the gain competition in the laser resonant cavity based on the
NPR effect. Experimentally, the switchable single-wavelength operation was determined to be 1 940.47 nm and
1 942. 87 nm, respectively. The optical signal-to-noise ratio was higher than 37. 1 dB and the wavelength drifts and
power fluctuations were less than 0. 1 nm and 0. 67 dB within 60-min, respectively. In addition, the simultaneous
output of 1 940. 47 nm and 1 942. 87 nm was attained by adjusting the polarization controller (PC) in the resonant

cavity. There were no obvious wavelength shifts during the test, and the power fluctuations were less than 0. 6 dB.
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Fig.1 (a)Experimental setup of the proposed fiber laser. (b)Picture of real products
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Tab. 1  Critical parameters of SI-FBGs
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2 1940. 47 0.244 93.85 1942.83 0.354 98. 74
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Tab.3 Parameters of pump

Pump forms Length/m P /W P /W P/W

Forward pump 1.8 4 0 0.5
Backward pump 1.8 0 4 0.5
Bidirectional pump 1 1.8 4 0.2 0.5
Bidirectional pump 2 1.8 4 4 0.5
Bidirectional pump 3 1.8 0.2 0.2 0.5
Bidirectional pump 4 1.8 0.2 4 0.5
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