¥ 38% 556 H
2018 4F 6 H

j\llf} % %L' j:l—i' Vol. 38, No. 6
ACTA OPTICA SINICA

June., 2018

90 Al PR A i LA R A % B
fle g | e E WO A% i 25 40

Jii- 8 2 2R S R 42 B 4T

R E S LA

HE A KR B R

B RFEERRI S TR, FH 200433;
AR vﬂa@ﬂ%%&ﬁ‘%ﬁi Sy, i

KT EE-r

200433

E RN T T SR -2 R A 2R AR Y 2 OB T I S AR AR R T ST e A T T
AR IR AL O . XA ﬁﬁ%ﬁﬂﬁﬂﬂjﬂ AT VPR AR AR TR S W AL SR I Y £ AR M BT T . R
B8 T A AL 0 R B S5 3 Ak AN ] 9 L P R0 ) A s 20 ) AR S A S IR L e T 4 o (A mu&w‘z%%&
AR AN B TR 10 SR B AT A R AR L T A Y A R D AT AR B T 4R A A% R S ARG I Y R B R (1.3~
164, JL-P 56 T 4 oW A 2 09 7 5 250 17 L i o DX KA v 17— 1%

KGR Lt O LR, R T AR

hE SRS TN253 XEkARIRAD A doi: 10.3788/A0S201838.0606006

Refractive Index Sensor Based on Hollow Optical Fiber with
Metal-Dielectric-Metal Multilayered Films Structure

Lin Hua', Zhang Xian', , Shi Yiwei"
"' School of Information Science and Technology, Fudan University, Shanghai 200433, China;

Zhu Xiaosong'*

2 Key Laboratory for Information Science of Electromagnetic Waves (MoE) ,
Fudan University, Shanghai 200433, China

Abstract

multilayered films structure is proposed and its transmission spectrum is calculated by the establishment of an

A new kind of refractive index sensor based on a hollow optical fiber with a metal-dielectric-metal

optical model. The performances are analyzed for the designed sensors with SiO,, cycloolefine polymer and Agl as
the dielectric materials, respectively. When the refractive index of the detected liquid in the hollow optical fiber is in
different ranges, the principles of the guided mode resonance, surface plasmon resonance (SPR) and waveguide-
coupled SPR are employed for sensing by the designed sensor, respectively. Compared with the traditional hollow
fiber sensors, the proposed sensor not only has a greatly extended detection range which is 1.3-1.64 and almost
covers all the refractive indexes of liquids, but also its figure of merit is increased up to twice.
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(a) Refractive index of 1.52; (b) refractive index of 1.37
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Fig. 8 Performance analysis of sensor with a low refractive index.
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