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Theory Study on the Improved High-Power 19-Core Fiber Laser
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Abstract To improve the ratio of the power of in-phase mode to the total power of output signal (Q) for the 19-core
fiber laser, two improved methods are presented. In the first improved scheme, three pieces of undoped fiber, with
the same structure and numerical aperture as the ytterbium-doped 19-core fiber, are introduced into the Talbot cavity
of the fiber laser. In the second improved scheme, the output beam from the single mode fiber laser is transformed
to match the in-phase mode using the double convex lenses. The improved schemes are numerical simulated and
analyzed based on a set of rate equations. The ratio Q and the output power of each mode are investigated for
different parameters such as the distance between fiber ends (a), the power refraction factor of mirror on the signal
output end (R, ) » and the pump power. The quantitative analysis shows that, for the first scheme, the optimum
distance a exists for the fixed RM2 , and the Q can be increased from 79. 06 % to 88. 25% ; For the second scheme, the
ratio Q can be increased to 95. 74 % , which ensures better beam quality.
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Table 1 Yb doped 19-core fiber parameters used

in simulations

A, /nm 976 L/m 10

A, /nm 1080 I, 5.4X10*
G /M’ 2.0X107% as /m™? 5X107°
Gep /M 1.99X 10~ ap /m! 5X107°
Gas /M 3.0X107% N/m™? 5%X10%
Ges /m’ 4,0X107% /s 1X107°
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Fig. 2 (a) first and (b) second improved scheme

setup of 19-core fiber laser
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Fig. 3 (a) output power of each mode for the 19-core

fiber laser; (b) amplitude coupling coefficients for

self-coupling factors; (c) coupling factors from

the in-phase mode to other modes
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Table 2 Numerical results with different segments

19-core fibers
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