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Abstract: A tunable single-longitudinal-mode thulium-doped fiber laser based on a uniform fiber Bragg grating
(UFBG) and a double-ring compound sub-cavity filter is proposed and verified. A UFBG with a 0. 18-nm reflection
peak as wavelength-switchable element and a double-ring compound sub-cavity filter as the mode-selection mecha-
nism are combined to realize the single-longithudinal-mode (SLM) laser. The wavelength of the laser was 2 048. 69
nm and the optical signal-to-noise ratio was 71. 82 dB. The maximum wavelength and power fluctuations within 60
min are found to be 0. 03 nm and 0. 76 dB, respectively. Moreover, the relative intensity noise is below —127. 81 dB/
Hz above 0. 5 MHz. The laser linewidth at 0. 001 s was measured as 7. 719 6 kHz using an imbalanced Michelson in-
terferometer composed of a 3 X 3 coupler. The lasing achieves a wide tunable range of 5. 1 nm, which is obtained by

tuning the micro-displacement platform to transform the strain on the UFBG.
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Fig.1 (a) Schematic diagram of the proposed fiber laser.
LD: laser diode. FC: fiber combiner. TDF: thulium-
doped fiber. CIR: circulator. UFBG: uniform fiber
Bragg grating. OC: optical coupler. Ring 1 was com-
posed of L, L, and L,, and ring 2 was composed of L,.

(b) Transmission and reflection spectra of the UFBG.
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Fig.3 RF spectrum measured by the signal analyzer in the

ranges of 0—100 MHz with an RBW of 500 kHz(a) ,
0-500 MHz(b) , and 0-1 GHz(c). RF spectrum of
the main cavity without the double-ring cavity filter in

the ranges of 0-100 MHz(d) and 0-1 GHz(e).
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100 Hz.
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Fig.5 Frequency noise power spectral density of the pro-
posed laser and the linewidth at different integration
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[36] 2 048.40 0.910 35.60 3.7 kHz NA
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