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Effect of higher order modes of fiber laser on the characteristics
of coherent combination

FENG Guang ,CAO Xiang-jie ,SHANG Wei-dong ,HUANG Wei ,GUO Zhan-bin
(The 27th Research Institute,China Electronics Technology Group Corporation,Zhengzhou 450015, China)

Abstract; In order to study the effect of higher order modes of a fiber laser on the characteristics of coherent combination,
the fundamental mode and higher order modes in a double-clad fiber laser were approximated to a linear combination of Laguerre-
Gaussian beams. Based on its propagation law, the [ar field distribution of fiber laser array was obtained with consideration of
higher order modes. The peak intensity and fringe visibility of a fiber laser array mixing with higher modes of LP;, and LP,, and
mixing with higher modes of LP;, and LP;, were analyzed respectively. The numerical results show that the peak intensity
decreases linearly with LP|, increasing and that the fringe visibility decreases linearly with LPy, increasing.
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Fig. 1 Sketch map of the far field of coherent combination of two fiber lasers
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Fig.2 Far field intensity distribution of two fiber lasers(a =0,z =40m)
SR AN LPy A LP, ARt Ay 5 a8 o A
Wl 3 B, NE A, 60 B I {8 58 BEREAIR, 24

1.0

c ° 2
B O oo

normalized intensity

e
)

-0.075  -0.025 0.000 0.025 0.075

r/m

Fig.3 Far field intensity distribution of two fiber lasers with mixture modes

of LPy, and LP,, (& =30% ,z =40m)
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Fig.4 Far field intensity distribution of two fiber lasers with mixture modes

of LPy, and LP,, ,as a function of ¢(z=40m)
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Fig.5 Far field intensity distribution of iwo fiber lasers wilth mixture modes
of LPy, and LPy (a =30% ,z =40m)
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Fig. 6 Far field intensity distribution of two fiber lasers with mixture modes
of LPy, and LPy, ,as a function of a(z =40m)
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Fig.4 The fluorescent spectrum of 6m fiber
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Fig.5 The mode field of a fiber
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