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1993 nm Nanosecond Pulse Generation from Tm-Doped All-Fiber

Dual-Cavity Laser with Fiber-Based Saturable Absorber
Abstract

Liu Wei, Jin Dongchen, Sun Ruoyu, Zhang Qian,

Hou Yubin, Shen Mo, Liu Jiang, Wang Pu

Beijing Research Center of Laser Application and Engineering , Institute of Laser Engineering ,
Beijing University of Technology, Beijing 100124, China

A nanosecond Tm-doped all-fiber dual-cavity laser with fiber-based saturable absorber is reported. The
laser oscillator is constructed in a linear dual-cavity. The system uses a 1550 nm continuous-wave fiber laser as the
pump source and fiber Bragg gratings as the wavelength-selective devices.
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Based on the saturable absorption
and the minimum pulse duration is 87 ns with the central wavelength of 1993 nm. The sequential nanosecond pulses

characteristics of the Tm-doped fiber and the unique design of dual-cavity, the stable nanosecond operation is
Key words
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achieved. Meanwhile, the effect of the single-cladding Ho-Tm co-doped fiber and double-cladding Tm-doped fiber as
can be obtained at the repetition rate of 20.0-33.3 kHz.
OCIS codes 140.3510; 060.3735; 320.4240; 140.3540

the gain media on the laser output performance is studied. The maximum output power of the system is 256.3 mW,

lasers; fiber laser; nanosecond pulse; dual-cavity; fiber-based saturable absorber
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Fig. 1 Schematic of the nanosecond Tm-doped all-fiber dual-cavity laser
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Table 1 Calculated initial absorption coefficient of different types of gain fibers and design of experimental parameters

L Absorption strength in core  Absorption strength in core Fiber Initial absorption

Gain fiber at 793 nm /(dBem ) at 1550 nm /(dB*m ") length /m  at 1550 nm /dB
9/125 Ho-Tm doped fiber 120 12 2.5 30.0
SM-TDF-10P/130-HE 507 106 0.3 31.8
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Fig. 2 Pulse trains at different repetition rates under program 1. (a) Repetition rate of 63 kHz; (b) repetition rate of 80 kHz
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Fig. 5 Optical spectra of the nanosecond Tm-doped all-fiber dual-cavity laser under program 2.

(a) Output at 1904 nm and 1993 nm; (b) output at 1993 nm
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