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Abstract— A highly stable, switchable dual-wavelength single-longitudinal-mode thulium-doped fiber laser is proposed and
demonstrated. A uniform fiber Bragg grating is employed for wavelength selection, while a saturable absorber formed by thulium-
doped fiber achieves single-longitudinal-mode operation. The experimental results show that the optical signal-to-noise ratios of the
output lasers at the two wavelengths are 58.66 dB and 71.40 dB, respectively. During 60 min of continuous monitoring, the center
wavelength drift remained below 0.03 nm, with peak power fluctuations under 0.602 dB. Across frequencies exceeding 2 MHz, the
relative intensity noise of the laser consistently stayed below -123.84 dB/Hz. This wavelength-tunable, highly stable single longitudinal
mode fiber laser is expected to be applied in fiber sensing and wavelength division multiplexing systems in the future.
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