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Background

The mode-dependent characteristic of Rayleigh
backscattering in a ring-core fiber 1s theoretically

» Existing theory of Rayleigh backscattering in multimode mode fibers(MMF):

and experimentally demonstrated. Compared to Rayleigh backscattering light 1s found to equally propagate among all the guided modes in strong-coupled MMF
fe.w'mOde fibe.n the Rayleigh backscattering of Existing characterization of Rayleigh backscattering in few mode fiber based on optical time domain reflectometry
high-order orbital momentum mode supported by Expriment Theory
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and j # i) 1s backscattered on the transmitting side Distance. z / km
of RCF, which are quite different from that in the Zhen W, et al, Sci Rep., 6, 1-8 (2016).
FMFs in and could be resulted from the single However, Rayleigh backscattering in RCFs, which could show different mode-dependent characteristic
radial-order limitation of the RCF. from FMFs due to radially limited refractive-index profile, has not been evaluated yet.
Theory analysis of Rayleigh backscattering in ring-core optical fiber
Assuming that an optical pulse with the temporal width of 47 and a constant power of P, was launched into OAM MG | MG || =i (i=0, 1, 2, 3) .
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Rayleigh backscattering curves

» the overall capture fraction power B;; at a specific position (R, ¢) in the coordinate system:
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Experimental setup and results

€ cxperimental setup for measuring Rayleigh backscattering curves

Experiment Theory

Cir EDFA ISO VPP1 QWP BS

Col, ——j=0AM |I| = | ——j=0AM |I| =2 j=0OAM |I| =3
‘OTDR' O D | '— -I—-——_b.—— 30 — - - . . . - - =30
| 1=0OAM |[/| =1 i= OAM |/| =1
: -35 = .35
| -
'<_ - - 8 40— : - - - - - - -40
_[l_ -I- x" = 32 4 6 8§ 10 2 4 6 8 10
= -30 — ' — ' , ‘ — v ' =30
VPP2 LP QWP > i= OAM |/| =2 i i= OAM [/| =2
=
A, -35 N -35
€ comparison between the intercepts of experimental and theoretical curves =
= -40 - ' ' — ' ‘ ' -40
,i.: 2 4 6 3 10 2 4 6 8 10
B Theory ®m Experiment =30 v — v -
o i= OAM |[/| =3
a] o 2t

A_"‘

* oy -

.‘
;

.
—

10 2 4 6 8 10

2dB
1

I I I I I I _ i | Distance(km)
DR W D o D D R B

A Vit ) VU VI VA O ) YE V.
SO I LR RV AR RN

Acknowledgements

» A good agreement is obtained between the experimental and theoretical results. This work was supported by National Key R&D Program of China (2018YFB1801800),
NSFC-Guangdong joint program (U2001601), National Natural Science Foundation of
China (61875233, 62035018), The Key R&D Program of Guangdong Province
(2018B030329001), and Local Innovative and Research Teams Project of Guangdong Pearl

River Talents Program (2017BT01X121).

g
e
=
L

€ cxperimental measured curves and the corresponding theoretical curves
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» Different from that in FMFs, the Rayleigh backscattering in RCF shares high similarities
when OAM MG |/| =i (i=1, 2, 3) 1s excited and OAM MG |/| =j (j=1, 2, 3 andj # i) 1s
backscattered due to the single radial-order limitations.



