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Abstract

Abstract

Thulium-doped fiber laser exhibits a broad laser wavelength tuning range(1.7~
2.1um), including the 2um eye-safe wavelengths and the atmospheric transmission
window. It has very important application value in laser remote sensing, environment
pollution monitoring, laser radar, laser ranging, spectrum analysis, free space laser
communications, medicine and material processing. That's why the Tm-doped fiber
laser is paying high attention from researehers all over the world. The theoretical
analysis and experimental investigation of CW Tm’ -doped double-clad fiber lasers
are represented in this paper.

Based on rate equations and power propagation equations of Tm-doped fiber
laser, characteristics of the laser operation are numerically simulated. The power
distributions of the pump light and laser along the Tm-doped fiber are analyzed. The
dependency of the output laser power on the length of Tm-doped fiber, the
concentration of thulium in the fiber core and the reflectivity of coupling mirror is
investigated, respectively. The laser threshold and slope efficiency are also studied.

The experimental research has also been carried out. Using 788 nm laser diode as
the pump source, cw operation of a Tm’-doped fiber laser at the central wavelength
of 2066 nm has been achieved with an output laser power of 1.38W and a slope
efficiency of 33.8%. The numerical simulation results match well with the
experimental ones.
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