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Experimental and theoretical study on mode selection of fiber
lasers with convex output end

LI Chen ,LIAO Su-ying ,ZHOU Jie ,)YAN Ping ,GONG Ma-li
(State Key Laboratory of Tribology, Center for Photonics and Electronics, Department of Precision Instruments and Mechanology,
Tsinghua University , Beijing 100084 , China)

Abstract: In order to improve the beam properties of fiber lasers, the fiber-end surface is processed similar to a convex
spherical surface. The beam quality and the output power of the fiber lasers were studied experimentally. Based on the rate
equation with transverse spatial hole burning taken into account,a theoretical model of mode selection with end face for the fiber
lasers was set up and the effect was numerically simulated with the f{iber convex output end. Numerical simulation and

experimental results show that the output beam quality can be improved taking a convex face as the output end of a fiber laser.
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Fig.1 Schematic diagram of mode selection for fiber lasers with end face
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Fig.2 Experimental setup of mode selection with fiber end
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Fig.3 Micro-photos of convex spherical for different curvature radius
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Table 1 Fiber parameters used in experiment
parameter value parameter value
core diameter 20pm core NA 0.1
inner-cladding diameter 400pm inner-cladding NA ~ 0.46
inner-cladding shape D shape fiber length 10m

1.5dB/m@975nm

absorption

guiding mode number 6
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Table 2 Numerical simulation results of mode selection

Fig.4 Output laser spot

a—verlical end bh—convex spherical end
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Fig.5 Output power changes with the pump current
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for fiber lasers with convex output end ( pump power is 25W)

output end LPy, LP, LP,, LPy, LP;, LP,, M
reflectivily 0.034 0.034 0.034 0.034 0.034 0.034
plane 2.98
oulput power/ W 2.92 7.16 7.39 2.82 0 0
reflectivity 0.0226 0.0222 0.0217 0.0214 0.0203 0.0195
spherical 2.37
output power/ W 6.91 0.10 11.01 0.6l 0 0
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Fig.4 The extended beam captured by CCD
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Fig.5 The laser spot and the extended beam at a long distance
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