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Abstract Based on the power coupling theory, the characteristics of optical signal power and inter-core crosstalk
(ICXT) are studied in weakly coupled multicore fiber (MCF) transmission systems with multiple core interference.
The corresponding analytical expressions of the optical signal power and ICXT are also derived. Simulation results
show that, after long distance longitudinal transmission, the optical signal power in each core will reach a state of
dynamic balance, and a calculation formula for the dynamic balance normalized power is proposed. Moreover, in the
MCF transmission systems with multiple core interference, the ICXT contributions induced by different incident
cores of the MCF are uncorrelated. The ICXT distribution in the coupled fiber core can be regarded as the
accumulation of the ICXT of multiple dual-core single-input cores. Based on the cumulative characteristics of the
ICXT, a number of generalized crosstalk estimation mathematical models are obtained, which improve the analysis
theory of ICXT in the case of multiple core interference and provide a good theoretical analysis tool for this
situation.
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Table 1 Main parameters of step-index homogeneous MCF
Parameter Value
Core radius @ /pm 4
Refractive index of cladding n 1. 4381
Refractive index of core 1. 4453
Relative refractive index between
. 0.5
core and cladding A, /%
Distance between adjacent cores D /pm 30
Bending radius R, /mm 200
Twisting rate ¥ /(rad * m ") 2m
Wavelength A /nm 1550
Correlation length d./m 0.01
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Fig. 3 Normalized power as a function of longitudinal transmission distance of incident fiber core and

coupled fiber core in case of multiple-core interference. (a) 3-core fiber; (b) 7-core fiber
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T 3 330 R0 FH I AR 4 B 2R AR > ff A A5 78
FRE A ELAE A S 0 S i DU C RL4F

131 R0/ I e w1 4 S AT s T RL I i e A A
HOICXT J A i 05 B 45 R W& 5 fros. B p
Cxrio—7 A AT XAF BN 05 HER 5 Copror A
M2 JEETE 2 WA 1 RFG 5 T IR0 5 Bt
BRI B 07 LA A Cosane WM IR LT 2
XFEF R 1 RS G T 3 P 2 e M A 215 3] B0 0
%%;CC}’ILSUM 0 Cusamsum ﬁizﬁ%[ﬁ@?ﬁ&l‘%ﬁé$
SRR 1 AR5 FF B A 2558 AT 21 /9 4
HEER, B Coprson = Cepraaz + Copras + Cepran +
Cepr.is T Cepriis T Cepriz s Cusamsun = Cusamiz T
Cusam.is T Cusam1s T Cusam1s T Cusamis T Cusamiz
A WG ELEE R 0] LLFE H ST 8% Hh (] £ 85 A4

[=7N

FPILTPHE WE 5 P RAEH T Cepr.p M
Cusaw.re FITTEEESE . O 206 T W i Ak R RO B 2R
() LA AT« PR A A % R A3 201 ICXT i
1 200 45 2 0 05 FL 25 R 508 B B8 R VT IE R 47
R ARG ] 4 FNIET 5 B D5 B85 3 FnScik [ 22 ]
FISEIRZE R T LIS U R 4598 e R 2 8 T8
HLF AL R G ICXT FRPERT s ARG AR 05X #E
A 2RI B B DTk R N A DG Y, 0T LUK MCF A% i
RGN 2213 Ry 7 B R0 B A G EF L
A5, I HHA L Eh 0 ICXT 0 al LUBE e £
AR A ICXT A i B, fian, o £
BNHIAZ IS T WL 5 R4k &l 6 fr
NSO R N 2 i i B A [
G307 .

-20 —
XT1,2-7
- g(']"l',lz
=251 C(?P’l‘»SUM
-
as)] USAM, 12
3 30 - = Cusamsum
e
= -22.28
ﬁ 7370 -22.29
2 =35 L -37.2) [’ -22.30
© < -374 o]
-37.6
L v _09.3:
-40 R N e ) . )
38 40 42 44 46 2260 2265 2270 2275
-45 1 L
10° 10! 10? 10?

Longitudinal transmission distance /m

F 5 Lot 2 T E oL~ ICXT 59\ i B i X &

Fig. 5 ICXT as a function of longitudinal transmission distance for 7-core fiber with multiple core interference
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