541 % rh G i e — e A
2014 45 7 A CHINESE JOURNAL OF LASERS i

HeFNRHEBON B 2 B SABDEL- S AR bR 1S

ZEWM 24X BAR FHk
o2 B 2% 15 T RHE 2% B WL M 310018)

FE HRE T — i T M ik K R R - 2 B BARE (SMIS) D 4T 25 40 M 45 & 3T S R AL Rk g . TE PIAR B 2T
(SMPF) Z [i] s R S e — AR O 18 mm 1 ZBOGLF (MMEP) M 2 G LT 1 8 o SR S Ry B b 51 b4
JE B BT I A SO TR BT W6 181k . I 45 R R U, 240 AT S R AR LS E 2 1. 3725~ 1. 4620
I A2 I 2% 19 RAUE A 152, 237 nm/RIU (RIU Jy 47 5F S B o %47 5 3648 8% 10 IR B 28 LRy 2.6 X
107 RIU/C , IR B0 IR A A AR /NS o 38 1 of 477 S5 S50 2 1) 5% i ) DA 2208 o 2 10 7 S 3 2 SR i i 3 o EL B AR A%, BRI
AT AR A 2 I b L AT B L

KB LR PTATR SMS RS s FEMERCR

hESES TN253 XHERERIRED A doi: 10.3788/CJL201441.s105013

Refractive Index Sensor Based on Waist-Enlarged Tapers and
Singlemode-Multimode-Singlemode Fiber Structure

An Jiali
(Institute of Optoelectronic Technology, China Jiliang University , Hangzhow, Zhejiang 310018, China)

Jin Yongxing Sun Mingming Dong Xinyong

Abstract A fiber refractive index sensor based on the combination of waist-enlarged tapers and singlemode-
multimode-singlemode (SMS) fiber structure is demonstrated. A 18 mm multi-mode fiber (MMF) is spliced with
waist-enlarged taper between two conventional single-de fibers (SMFs) to construct an all-fiber sensor. The effective
refractive index of the cladding modes changes with the external refractive index. It shows that the sensitivity of the
refractive index sensor is 152.237 nm/RIU (RIU is refractive index unit) in the refractive range index from 1.3725
to 1.4620. The temperature cross sensitivity of the refractive index sensor is 2.6 X 10~* RIU/C, so when the
temperature changes little, the temperature impact on the refractive index measurement can be ignored. The

presented refractive sensor is with simple manufacture and relatively low cost. so it has great potential for biological

and chemical applications.
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Fig. 1 Schematic configuration of the SMS fiber
structure with two waist-enlarged tapers
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Fig. 2 Transmission spectra of the SMS fiber structure and

the SMS fiber structure with two waist-enlarged tapers
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Fig.5 (a) Transmission spectra of the sensor under different temperatures; (b) relationship between different

temperatures and resonant wavelengths
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