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Fig. 1. Energy level of the stimulated Raman scattering

process.
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Fig. 4. Diagram of high power continue wave fiber laser in experiment. PC, pump combiner; HR, high reflection fiber grating; OC,

low reflection fiber grating; YDF, active fiber; GDF, passive fiber; CPS, cladding power stripper; QBH, quartz block head of a fiber
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Fig. 5. Spectra of the first group of fiber gratings: (a) Transmission spectrum of the high reflection grating; (b) reflection spectrum

of the low reflection grating.
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Fig. 6. Spectra of the second group of fiber gratings: (a) Transmission spectrum of the high reflection grating; (b) reflection spec-
trum of the low reflection grating.
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Fig. 7. Output characteristics of the fiber laser with low reflection gratings of different bandwidth: (a) Output power curve;
(b) backward leaked power curve.
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Fig. 8. Spectra of output laser with low reflection gratings of different bandwidth: (a) 0.78 nm bandwidth; (b) 0.91 nm bandwidth;
(c) 1.0 nm bandwidth; (d) 1.31 nm bandwidth.
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Fig. 10. Output characteristics of the fiber laser with low reflection gratings of different reflectivity: (a) Output power curve; (b)

backward leaked power curve.
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Abstract

In order to improve the output power and processing quality in industrial applications, it is important to

optimize the output characteristics of the high-power fiber lasers. The slope efficiency, backward leaking power

and stimulated Raman scattering are key issues in high-power fiber laser design. The parameters matching the

fiber gratings, which are the critical components, have a direct influence on the whole fiber laser system. In this

paper, the parameters matching the fiber gratings in fiber lasers are investigated. Firstly, the origin of slope

efficiency, backward leaking power and stimulated Raman scattering are analyzed in theory. Then the influences

on output characteristics of fiber lasers comprised of the output coupler gratings, which have different

bandwidths and reflectivities, are experimentally studied. Finally, the optimized parameters and matching

principle of fiber gratings in high-power fiber laser are obtained , thus providing an alternative method to

improve the output characteristics of high-power continuous wave fiber laser.
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