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Modal characteristics of a novel multicore optical fiber
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Abstract; In order to achieve high-power and high-brightness fiber laser beams, based on the strong coupling mechanism of
evanescent [ield ,the modal field characteristics of multicore fibers,including a bundle of multiple micro/nano fibers or a bundle of
multiple micro/nano fibers and large core fibers,were numerically simulated and theoretically analyzed with finite difference time
domain ( FDTD) method. The result shows that good coupling among the fibers can be obtained in a micro/nano fiber array and

that the modal field is flattened by the micro/nano fibers in the bundle of multiple micro/nano fibers and large core fibers. The

result is useful to further development of high-power lasers and amplifiers.
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Fig. 1  z-direction Poynting vectors of silica wires at 600nm wavelength,

mesh-field inside the core, gradient-field outside the core
AT EBRAT X P XN 5 0 A et i, 8
HEX—"SR 7 RERLELARESEEENIL

By = qu,ldA/ fs dA +fmS,dA . 3o,

dA = aszRdd) rdrd¢ ,0<oé<2w, n SHELFERMIIE
RUNE 2 FiR
1.0

0.8

0.6
=

0.4+

0.2

00004 08 12 L6
core diameter/um
Fig.2 Fractional power of the fundamenlal modes inside the core of silica

wire at 600nm wavelength
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Fig.3  z-direction Poynting vectors of four silica wires at 600nm wa@h
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ters of 2pm at 600nm wavelength with core distance of 10um
a—introducing five nano fibers with diameters of 200nm  b—with-
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Fig.4 Output energy of double clad fiber amplilier
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Fig.5 Amplifying pulse shape
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Fig.6 3-D and 2-D energy distribution of amplifying pulse
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