YEBF - M

334 A3 20224E 3 A Journal of Optoelectronics « Laser Vol. 33 No. 3

March 2022

DOI: 10. 16136/j. joel. 2022. 03. 0428

INIB2E SALAGE- R B il R 2 oeLr

R, 2K, R, REA

(L ABAb L Jy e A BT DR L f85E 0710035 2. AU Ji sy b4 v J Tk 0 45 AR 3 o S 6
AL RE 0710035 3. AEdb L TR BRUE THELM LI ST F BoR F o SE g = . L fRE 071003)

T RSB Z 0 2R B RS B AL B R R b 1w B 2 Ok A 51 A AL I HE B BN i 2
5 A COMSOL #5114 8 37 1% )6 25 19 B W 3 855 B0, 1ok A BR J0 07 % R 40 b 43 A7 AR X FL AR K/ .
8 54 R G AR 2 MR ) B ] BE S 3 45k B B0 6 £ B = R P R AR 37 T R Y 5
W JFIT I T ARG MR TR M A, RIS RIS A B R A A
& A5 S8 LI G AT Y A S AR BRA T RTGAE) 1730 pm® . B #i 2 £ KT 0.45 m
At 2 i AR /N T 1070 dB/m, SR AL AT K E 1685 pm’ . KGR FF O BME R IR T K
B3 1 AR S i B R AE KA R E RN TR ARt AT RN A&,
KEW . ZANNLF S KA i i AE

i E 4 %S TN253 XEEARIRED A 3 E 42 :1005-0086(2022)03-0312-09

Dual-mode large mode area multi-core fiber with octagonal distri-
bution of air holes

ZHAO Lijuan"*?, JIANG Huanqgiu', WANG Heqing' , XU Zhiniu'*

(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding, Hebei 071003,
China; 2. Hebei Key Laboratory of Power Internet of Things Technology » North China Electric Power University,
Baoding, Hebei 071003, China; 3. Baoding Key Laboratory of Optical Fiber Sensing and Optical Communication
Technology , North China Electric Power University, Baoding, Hebei 071003, China)

Abstract ; In order to realize the strict dual-mode transmission and large mode field area of the multi-core
optical fiber,the multi-core fiber is introduced into the air hole and designed into an octagonal structure.
First, the electromagnetic field model of the fiber is established by using COMSOL software, and then
the finite element method is used to systematically analyze the influence of the three structural parame-
ters of the relative aperture size, the core-clad refractive index difference and the core spacing on the fiber
mode characteristics and the effective mode field area. The bending loss of the optical fiber is discussed
under different bending radii in the end. According to the analysis results and combined with the normal-
ized frequency constant to find suitable structural parameters,the fundamental mode field area of the fi-
ber can reach 1730 ym’ in the flat state. When the bending radius is greater than 0. 45 m,the bending
loss is less than 10* dB/m, the area of the fundamental mode field can still reach 1685 ym’ at this time.
This optical fiber maintains few-mode transmission and achieves a large mode field area and low bending
loss, so it has broad application prospects in large-capacity and high-power optical fiber transmission sys-
tems.
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Fig. 1 Cross section schematic of fiber structure
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Fig.2 Mode field distribution and two-dimensional electric field vector distribution of 4 modes with air holes:
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Fig.3 Mode field distribution and two-dimensional electric field vector distribution of 6 modes without air holes:
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