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A Rapid Optimization Algorithm of Mirror Reflectivity in
High Power Fiber Lasers

Hu Xudong Ning Tigang Chen Qingyan
(Institute of Lightwave Technology, Beijing Jiaotonyg University, Beijing 100044, China)

Abstract A rapid optimization algorithm to determine the selective value area of input mirror reflectivity and output
mirror reflectivity for the optimum of high power fiber lasers is proposed. Under slope efficiency optimization
selection criterion, taking Yb®'-doped fiber lasers as examples, the numerical simulation results indicate that
computing time using the rapid optimization algorithm of reflectivity in high power fiber lasers is less than 8 % of time
using traditional algorithm, ladder errors are well avoided and improvement of precision is obtained. The numerical
simulation results also indicate that under the conditions, the selective area of mirror reflectivity of fiber lasers with
forward pumping is largest, the selective area of mirror reflectivity of fiber lasers with bidirectional pumping takes
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second place and the selective area of mirror reflectivity of fiber lasers with backward pumping is smallest.
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Fig. 1 (a) Optimum selective value area of mirror reflectivity of fiber lasers when the pumps is injected at 2=0;

(b) fitting errors of output mirror reflectivity as a function of input mirror reflectivity
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Fig.2 (a) Optimum selective value area of mirror reflectivity of fiber lasers with half Yb®* concentration of Fig. 1;

(b) fitting errors of output mirror reflectivity as a function of input mirror reflectivity
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Fig.3 (a) Optimum selective value area of mirror reflectivity of fiber lasers when the pump is injected at z=1L;

(b) fitting errors of output mirror reflectivity as a function of input mirror reflectivity
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Fig. 4 (a) Optimum selective value area of mirror reflectivity of fiber lasers when the pump is injected at =0 and z=L;

(b) fitting errors of output mirror reflectivity as a function of input mirror reflectivity
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