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Analysis of Influence of Filling Ratio on Coherent Beam
Combination of Fiber Laser Arrays
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Abstract A model of coherent beam combination (CBC) of fiber laser with 19-channel, 37-channel and
91-channel is established according to Fraunhofer diffraction theory. The far-field intensity distribution and beam
quality of a large-scale CBC with different duty ratios are simulated. The influences of filling ratio and the number
of sub-beams on beam quality of CBC in the far-field are analyzed. Simulation results show that the far field
intensity in the Airy spot decreases with the filling ratio of the fiber array decreased, which leads to the degradation
of combination effect. On the contrary, the far field intensity in the Airy spot increases with the filling ratio of the
fiber array increased and the beam quality of CBC will be better. In order to obtain a high efficiency of CBC, the
filling ratio must be improved simultaneously.
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