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A Brief Review of Optical Fiber Sensor based on Multimode Interference
YU Zhenfang'*, LI Yunfei' , GUO Mingliang' , LUO Bing' , LUO Xinyi’ , GENG Dongxian'*
(1. Analytical and Metrical Center of Sichuan Province, Chengdu 610015, Chinaj;

2. Scientific Equipments Company of Sichuan Province, Chengdu 610015, China)

Abstract: Optical fiber sensors based on Multimode Interference (MMD have received widespread attention due to their distin-
guished advantages, such as high sensitivity and easy fabrication. In this article, we focus on the progress of five main catego-
ries of Single-mode Multimode Single-mode (SMS) structures-based optical MMI fiber sensors. We also summarize their sens-
ing structures, performance, practical application scenarios and measurement sensitivities. Finally, we show the current chal-
lenges and prospect future development trend. It is expected that this paper can provide guidance for the research and develop-
ment of MMI based fiber sensors in the future.
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Schematic diagram of the SMS fiber structure
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Figure 2 Schematic of the MMI based fiber sensor with NCF
2014 4F, Chen ZEU ¥ 31 T SNS 45 # iy RI
LR A%, 1E 1,333 ~1.381 RI JEH N 528 T i K
259.85 nm/RIU [ R JE s [ 0F, Meng 457 11
T T LT AL SRS R A R B AT AL A 3.86 %0 ~
21.62 2 NaCl IF MR FEJE I N SE 8 1 19.4 pm/ Y6 Y
REEE 2015 4F, Ma SFU 9 0T — il B2 45 R A5
RAELE N 38.7 pm/°C ;2015 4E, Bai 9 W58 T H
HARFEKE NCF ) SNS g544 i iy 3 5 5500 518
f A G IS 1Y R AR JEREME #E RIS 1.334~1.434
T e K R 1923 nm/RIU; 2021 4,
Taher 220 % 3+ 7 SNS &5 # (1) 7 725 15 B 2%, 24
NCF K H 3.1 cm B, 358 K —16.37 pm/pe BY
WEAE AR5 2020 4E, Y1 &PV R T — R T
NCF HUR ZH B ik SAUbe U )2 205 4 10 0l A% IR 7
40~80 °C il J 3 Bl PN 4 52 4B 17 3K 200.2 pm/°C
e R B 25 <<1.6 %0, BA RAFAY — S Mk i &2
M. 78 NCF R ITE 8k Si0, " 55 8Usopt ) f
P 1 IR AR 1 R O BB A S B E S i i A
(EV R RISy 5 ) | Wt By =R/ ¢ 95
B, HAHURBEAE TR G

ML T A& 58 SMS JEEF 14 B 4% . SNS 2514 1

£ 4% B AN 8 T 1 S A A L A B A 0 AR Ak, FL oA R
B M, Eog R TR RT MR SR S
. SR AR HET; SNS 45 4y 1% 2% 2% 1 7 B LA

AN R K
2.3 EFmzl/HME MMF 5 MMI 1£ & 25

J T HRETHE G SMS G L7 AL B g 1 RAUE AT
A/ MME DLk /s HE8 o H AR . 3

—_
—_—
_

230177-02



AYRTDT A5 BT 2R G LT AL AR T ik

FH B 3T 20 b /41 B8 MMF 15 MM % 8% 28 45 ¥4 4
37N, 2014 4E, Zhao Z 4R M T — Ff i L 4
FE B RIAZ RS, a8 3 Ca) TR B MMFE 8542 )8
F 40 pm B, RI7E 1.330 0~1.377 5 78 [l 9 14 R f
B K 286.2 nm/RIU,{HH RI Ml & i [l 52 MMF &F
o RIFR#HI ;2017 4F ,Cardona—Maya %"‘f:mﬂ * M NCF
Bt T RIAZ RS, G & 3Ch) Firzs , 0F 58 & B AT 3 i
#E NCF 3 R 38 A AP (ITO) ke 48 = R 8%
L Vil R R B 2 S e R LRI AE 1.32~1.35 Ju [l A
M K REE N 1 442 nm/RIU; 6] —4F, Fuentes
SEIBE T — P AR AR L NCF AR S ol 5]
50 pm B3RS T H KN 0.41 nm/mm B REFE, N
JEE TR AT RO Y 2.77 552020 4F, Hamza %7 3%
T —Fp i R R AL AR, 24 NCF A2 8 il
F 50 pm W}, RI7E 1.333~1.382 B N 318 T
1012 nm/RIU M9 R BB . k27 6 il a] $2 4% Ik 4%
) R AE {El?a?fxﬁzu*’ﬁbﬁ?’fﬂ%ﬂﬁ%ﬁ‘ﬁéﬂﬁﬁﬁﬁn
B2 4k

I T

(a) B % 4% MMF 4 & SMS
(a) SMS composed of etched MMF

ey WERE
SMF MMFK/// SMF

— S

(o) M W # B MMF 4 & SMS
(¢) SMS composed of side-polished MMF

FERE B2 B %F N A 3 46 ) 7L,

2017 4F, Tang %57 48 1T — Fl 00 1é 0 B (1)
SMS Z5# T RT M, 40 &l 3Co) frzm » 2 4t % 3
}920.6 pm B RIFE 1.43~1.45 38 Bl P 19 i K R 6
FEA 65 nm/RIU, il 1 41l BE MMF W] %5 5 Hb %f
MMF 3k T 09 % B b1k 2F 47 30 55 4b 35 2018 4,
Wang 2125 8 YARGE 7 B B 19 SMS 45 49 JH T
RI &, 4018 3¢ BRI LE 1.345~1.405 78 A
BB R K 151,29 nm/RIU, %% 4 %6 =t
MBS E AR B = T A% B RE L (R IL IR Y RI AR IR 2
TR FLH R A5 B X I 45 51 i B 2 ] (6
I, AT 3 SRS W00 91 R G 3 BRI . Ol T o iR ik s
], 2023 4F, Li 58 VR O CRM I ES 1) SMS
S5 F I B AR R, 76 0.062 RIU (9 %% R A& 75 [
R BE K 161.40 nm/RIU,H iy T HHIE S A =
T BE R, o FH 32 3 BR A

SMF
ﬁﬂﬁiﬁNCF
1—= | I S

(b ﬁg Z] 4% NCF 4 & SMS
(b) SMS composed of etched NCF

Kk b b BE R
SMF MMF SMF
e

I ——
!

(d) W #E MMF 4 & SMS
(d) SMS composed of double-polished MMF

B3 wEk/E MME(R NCFP) 46 SMS R4 &M= &E R
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Figure 4 Schematic of SMS structure with tapered fiber
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Figure 5 Schematic diagram of cascaded SMS fiber structure
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