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Influence of Combining Errors in the System for Coherent Combining

of Fiber Lasers on the Far Field of Output

Cao Jiangiu Lu Qisheng Hou Jing Xu Xiaojun
(College of Opto-Electronic Science and Engineering ,

National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract The influence of combining errors in the system for coherent combining of fiber lasers on the far field of
output is studied numerically. Influences of the duty ratio, position errors and parallel errors on the distribution of
far field are researched. The results show that the increase of duty ratio of output elements will raise the energy of
the central lobe rather than change the central lobe’s average intensity; and position errors will decrease the energy
of side lobes and the energy transfer efficiency of the system. It is found that the influence of position errors can be

offset by increasing the output element’s duty ratio. Finally, the influence of parallel errors on far field is discussed

and relative suggestion is provided.
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Fig. 1 Distribution of the output elements (N = 3) (a)
and the intensity distribution of laser beams at the

output end (N = 2) (b)
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Table 1 Distribution of the far field corresponding to

different numbers of output elements
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Table 2 Influence of the duty ratio on the intensity distribution of the far field
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Table 3 Influence of the duty ratio on the diagnostic parameters
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Table 4 Influence of the position error on the intensity distribution of the far field (the coordinate is the same as Table 2)
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Table 5 Influence of the position error on the diagnostic parameters
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Table 6 Influence of the parallel error on the intensity distribution of the far field (the coordinate is the same as Table 2)
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Table 7 Influence of the parallel error on the diagnostic parameters
da /rad 0.5 0.1 0.05 0.01 0. 005 0.001
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P,. /X10" 0.947 1. 15 1. 26 1. 26 1. 26
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