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Feasibility Analysis and Effect Evaluation of Partially Coherent
Combining of High Power Fiber Lasers

Zhou Pu Liu Zejin Xu Xiaojun Chen Zilun
(College of Optoelectric Science and Engineering , National University of Defense Technology ,

Changsha . Hunan 410073, China)

Abstract We propose the concept of partially coherent combining and demonstrate that the linewidth and
polarization do not confine partially coherent combination of high power fiber lasers. Numerical calculations show
when the linewidths of single fiber laser beam get larger, the far-field pattern almost does not change., but the peak
power and Strehl value of far-field spot get smaller, which means the degradation of the partially combined beam.
Also we compare the far-field effect of partially coherent and incoherent combination, and the numerical results show
that partially coherent combined beam has much higher peak intensity and narrower intensity spot than incoherent

combined beam. Partially coherent combined beam still overpasses incoherent counterpart although the combined

beam is degraded by a relatively large linewidth.
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Fig. 1 Schematic diagram of modeling partially-coherent

beam using PPCB method
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Fig. 2 Configuration of fiber laser array
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Fig. 3 Effects of linewidth on far-field spot energy

distribution
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Fig. 4 Effects of linewidth on Strehl ratio of far-field spot
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Fig. 5 Far-field intensity distribution of partially coherent
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with large linewidth
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