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(a) single ring array (b) multilayer rings array (c) rectangular array (d) hexagonal array

Fig. 1 Cross sections of four core arrays
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(a) three rings (b) two rings

Fig. 3 Light intensity of multilayer rings arrays with three rings and two rings
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(a) single ring array (b) hexagonal array

Fig. 4 Relationship between maximum light intensity and core number for single ring array and hexagonal array
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Table 1 Relationship between maximum and light intensity core number of rectangular array

maximum light intensity/Ix

K 1 2 3 4 5 6 7

1 4.5657X10¢ 1.828 5X1077 4.083 0X 107 7.313 9X107 1.119 8X10 ° 1,645 6% 10 ° 2.153 010 °
2 1.8285X107 7.3139X1077 1.6456X10™° 2.925 5X107° 4.571 2X10°° 6.5824X10 © 8.959 410 °
3 4.0830X1077 1.6456X 10" 3.651 4X10°° 6.582 5X10°° 1,001 4xX107° 1.481 0X 107 1,925 410 ~
4 7.3139X1077 2.9255%107° 6.582 5X107° 1.170 2X10~° 1.828 5X10°° 2.633 0X10 * 3.583 8X 10 °
5 1119 8X107° 4.571 2X107° 1.001 4X107° 1.828 5X107° 2.746 4X 107 4. 114 0X 10 5.280 4% 10 °
6 1.6456X107° 6.582 4X107° 1.481 0X10° 2.633 0X10~° 4.114 0X10°° 5.924 2X10 ° 8.063 1X 10 ~
7 2.1530X107° 8.959 4X10° 1.925 4X107° 3,583 8X 107" 5.280 4X 10" 8 063 4 X107 1.015 2X 10
8  2.9255X107° 1.170 2X107° 2.632 9X10°° 4.680 8X10~° 7.313 7X 1077 1.053 2X10°" 2.515 210 °
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Optimizing cores array for coherent beam combining
with multi-core double-clad fiber laser

Zhang Xiaolu'?, Lou Shugin'?, Wang Liwen'"?
(1. Key Laboratory of All Optical Network and Advanced Telecommunication Network of Ministry of Education,
Beijing Jiaotong University , Beijing 100044, China;
2. Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Based on diffraction theory, this paper deduces the equation of coherent beam intensity in far-field of with multi
core double-clad fiber. The effects of different fiber core arrays, especially single ring array, multilayer rings array, rectangular
array and hexagon array, on the final quality of beam combination are investigated. The effects of different parameters including
core diameter, core space, the distance between output plane and diffraction plane and wavelength are also studied. Numerical re-
sults demonstrate that, for given core number, single ring array is the best scheme among the above four core array in order to re-
alize high quality beam combination, and the next one is rectangular array, Increasing core number can increase cross section utili-
zation ratio, thus producing higher maximum laser intensity. Both rectangular array and hexagonal array can improve using effi-
ciency of the fiber cross section. Moreover, higher laser intensity can be obtained through increasing core diameter, decreasing core
space, decreasing the distance between output plane and diffraction plane and decreasing wavelength.

Key words: coherent beam combination; fiber laser; multi-core double-clad fiber; diffraction model; core array



