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Abstract In this paper, a low crosstalk 3-LP mode 12-core fiber based on heterogeneous structure is designed. The
core adopts a heterogeneous ring refractive index distribution without trench-assisted structure, which is simple in
structure and can increase the effective mode area of the core. COMSOL software is used to analyze the performance
of crosstalk and effective mode area of heterogeneous cores. The results indicate that the inter-core crosstalk of the
heterogeneous core LP,,, LP,,, and LP,, modes are lower than —0.78, —0.66, and —0.4 dB/km, respectively,
and their effective mode areas are 150, 166, and 200 ymz, respectively. With a square lattice core arrangement, a
low crosstalk 3-LLP mode 12-core fiber design with a cladding diameter of about 213.8 pum and a relative core
multiplexing factor of 26.9 can be realized, providing device support for the upgrade and expansion of
communication capacity.
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Fig. 1 Refractive index profile of ring core
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Parameters of heterogeneous core and A

of each mode

Value
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Parameter

Inner radius /pm 3.1 3.05
External radius /pm 6.3 6.3
Relative refractive index
difference /%

A 4 of LP;; mode /pm®
A of LP,, mode /pm? 166.83  170.15
A 4 of LP,; mode /pm® 200. 39 212.82
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Table 3 Designed fiber structure parameters and optical performance

Parameter Value(corel /core2)
Inner radius /pm 3.1/3.05
External radius /pm 6.3/6.3
Relative refractive index difference /% 0.86/0.78
Core pitch /pm 36/36
Cladding thickness /pm 50/50
Cladding diameter /pm 213.8/213.8

Effective area of LP,; mode /pm’

Effective area of LP;; mode /pum’

Effective area of LP,; mode /pm”
Inter-core crosstalk XT”’m'”’m /(dB*km )
Inter-core crosstalk XTup, e, /(dB* km ")
Inter-core crosstalk X'I‘Lpzl,u,21 /(dB+ km ")

Differential mode delay DMDI_PM,I_I,“ /(dB+ km )
Differential mode delay DMDLPM Lp,, /(dB+ km ")

Bending loss at 140 mm /(dB « km ')

150.08/150. 02
166.83/170. 15
200. 39/212. 82
—0.4/—0.4
—0.66/—0.66
—0.78/—0.78
5.66/5.58
11.05/9. 72
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