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Abstract: The optical fibers and devices used in thulium-doped fiber lasers (TDFL) are mostly produced by
foreign companies. Therefore, it is necessary to develop TDFL based on homemade materials and devices. In
this paper, the performance of continuous-wave thulium-doped fiber oscillators using a homemade gain fiber is
reported. During the experiment, using a domestic thulium-doped fiber with a core diameter of 10 pm, home-
made LD (laser diode) pump sources and fiber gratings, three oscillators were developed to generate laser out-
put with central wavelengths of 1 918 nm, 1 941 nm and 2 013 nm, respectively. In addition, the laser output
characteristics of the homemade and imported thulium-doped gain fibers were compared. The experimental re-
sults indicate that the output efficiency of the homemade thulium-doped fiber( TDF) is 6 — 11% lower than the
imported TDF, but the homemade TDF has a similar spectral linewidth( about 0. 1 nm) and a better near-field
spot.
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Tab.1 Parameters of the FBGs

Code HR LR
1 AY=1917.78 nm, A, =1917.81 nm,
AN =1.2 nm, AX =0.08 nm,
R% >99% R~10%
2 A, =1941.42 nm, A, =1941.67nm,
Ar=1.1 nm, AA =0.11 nm,
R >99% R=~30%
3 A, =2013.34 nm, A, =2013.34 nm,
AA =0.84 nm, AX =0.16 nm,
R >99% R=~11%

Notes: (DA, is the central wavelength; @AA is the line-
width; QR is the reflectivity.
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Experimental results of output power and spectra of the domestic thulium-doped fiber laser oscillators.

(a) Relationship between signal power and pump power; (b) ~ (d)spectra of 1 918 nm, 1 941 nm and 2 013 nm
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