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Bendind Characteristics Analysis of Eccentric Core Optical Fiber

ZHANG Ying, ZHAO Jun-xue, WU Jun, JIN Zu-wu
(Hebei key Laboratory of Measurement Technology and Instrumentation, Yanshan University ,
Qinhuangdao, Hebei 066004, China)

Abstract: A theoretical model of the eccentric core fiber was established based on traditional optical
transmission theory. By using conformal mapping, the asymmetric three-layer structure of the eccentric
core fiber was converted into a three-layer structure of coaxial symmetry. Characteristic equation about
propagation constant was obtained. Bending loss formula of eccentric fiber was given. The relationship
between bending loss and bending radius of the eccentric fiber was analyzed by simulation. When the
bending radius reaches 3 mm, the bending loss is almost zero. Meanwhile, the relationship between
bending loss and eccentricity distance change was obtained. Optical model of eccentric fiber bending was
established by using BeamPROP module in Rsoft software. Mode field distribution in the curved eccentric
core fiber was simulated. The simulation result shows that bending loss of the eccentric optical fiber in
the same direction as that of the core deflection center axis is smaller than that of the opposite direction.
Key words: Eccentric core optic fiber; Bending characteristics; Conformal mapping; Propagation
constant; Eccentricity distance; BeamPROP
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Fig.1 A model for calculating the eccentric core optical fiber
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Fig. 2 Eccentric core fiber bending loss simulation curve
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Fig. 3 Eccentric core fiber bending physical model

0306002~ 4



£ SR (O A el B € o

X HE IR 2 H 25 A il AT ARG 31 A 25 A AR [ A1 B0 T« B 2 i 65 B 8 ) 0 A D' £ B4 451 4 R
WG R.
2.2 REREAREAATEEHBRBHESN

FRAE P 3 i 85 DG 27 25 P BEASE AL L 78 Rsoft B P ) BeamPROP A5 e 1 57 fi 05 't 25 25 i i) O 4 B AL
H AT BR 22 73 0 A% 5 v 23 M7 D 8 G 2T A 077 18] A1 180° 75 v} 19 257 it 453 46 » 015 L vy Jhy AR A5 558 Ay Vi W 1) A5 37 23
A B0 BUR B G ET Pt B B L =55 pom, 25 B4R R=1. 6 mm. 15 3 {65627 25 il AR 37 20 45 B CIL I 4).

100 Pathway 100 Pathway
. [ Monitor 1.0 h [ Monitor 1 ()
30 _ :_IMeO ‘_l 30 E -_IMCO__I
60 3 - 60 . E
£ : g E ] -]
N40 . - ] 40 . - '
20 . . ] I 20 - : ] I
0 Frrrererer ; 0 0
706050403020 1.0 0.5 0 102030405060 1.0 0.5 0
x/um Monitor value/(a.u.) x/um Monitor value/(a.u.)
(a) 0° direction bend (b) 180° direction bend

a4 RELFEEEG A oz HEH
Fig.4 Mode field distribution of x-z cross-section view
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