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Abstract: Based on the energy conversion and energy level system of Ex'* for generating 3 wm mid-infrared laser,
rate equations and transmission equations for erbium doped fluoride fiber laser were established. The study systemati-
cally investigated the effects of pump structure and fiber length on output power, slope efficiency, as well as the dis-
tribution of pump and laser power within the cavity, providing a theoretical foundation for subsequent experiments.
The ideal fiber length for the fiber laser with low pump power was determined through simulations, falling in the
range of 4-=8 m. Ultimately, in the experimental setup, a 4. 7 m fiber was chosen for the construction of a continuous-
wave mid-infrared erbium-doped fluoride fiber laser. This setup achieved a maximum output power of 1. 038 W at a

pump power of 5 W and a central wavelength of 2. 797 pm, with a slope efficiency of 20. 4%.
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Fig.2 Schematic diagram of fiber laser structure
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Tab. 1 Modeling Parameters
A,/nm Apm /(107 m*) /(107 m*) /(107 m*) ¢/(107° m’) v,/Hz v/Hz AJ(107° m*)
976 2.8 1. 69 1. 69 7.6 3.0738 107. 14 4.71
N/(10** m™) L, /m a,/(10%m™") a/(10"m™) I, I, R, R,
8 4.7 1.38 0.1 0.1 0.99 0. 04
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Tab.2 Level lifetime and branching ratios™
7,/ms 7, /ms 7,/ps 75/ws Bais Bay Bia2> Bs1s B
9 6.9 10 120 0.37,0.63 0.99,0.0,0.01
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Fig.3 Forward pumping in optical fiber results in the distri-

bution of pump light and laser power
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