FA4E Fo
2017 4E 11 H

LASER TECHNOLOGY

Vol. 41,No. 6
November,2017

NEHS: 1001-3806(2017)06-0916-05

KR HIEH BT U S A M B T3 5T 2 4% X

TRE B R & E, AR, BEE, FEF
(1L BRSO IR 5 7 B R TR 5635 , 6 273165 2. i ST Ay WU TREERE . B 273165)

B 7RSS RORS B B 3T S AR SR A RENEOL RO TR i #5 H2E T U B a2 R0 ik
Pripf 2k . WHIE 7L I R E S U BRI EE LA U TERS NIRRT S5 5 1 06 R | IR IR 8 1 AE AR F) )6
PUFERTO0 T A TRMGR I I B2 0T SABE R0, O 2 B AR 0 AL LR BEA T 1047 . 45 RRW], i e
Priff A8 1.3331 ~ 1. 3731 Ju Bl N HA RAF A2tk ma iz, HL AT LA 57000 W/RIU 9 2 B0 5 [W] I 7E 10dB AR 1 50 T
20pm BRI BE BA BT I R o AL IEAS HAT SR T L 2 5 ] 9 L SR ABCRE R M UAR S0 A Rl se AW R

PRSI AT AT )12 9 P AT

R RGO s WO JLLT AR UIBRIE s il

HESZES: TN253;TP212.1 XEIRERS: A

doi: 10. 7510/jgjs. issn. 1001-3806. 2017. 06. 029

Fabrication of optical fiber U-shaped microstructure by femtosecond laser and

its application in refractive index sensing

NING Guiyi', FU Gui', SHI Meng', FU Yongdong', MA Rende’, SU Fufang'
(1. Shandong Provincial Key Laboratory of Laser Polarization and Information Technology, Qufu Normal University, Qufu

273165 ,China; 2. College of Physics and Engineering, Qufu Normal University, Qufu 273165, China)

Abstract: In order to realize refractive index (RI) measurement with low cost and high precision, a multimode fiber liquid

refractive index sensor based on U-shaped microstructure was fabricated by femtosecond laser micromachining. The relationship of

the variation of the optical power of the sensor, the depth of the U-shaped groove and the refractive index of the liquid in the U-

shaped groove were studied. The influence of the different ablation lengths on the sensitivity was also discussed. The sensing

mechanism was analyzed based on the influence of the radiation theory and the model. The results show that the sensor has a good

linear response in the range of 1. 3331 ~ 1. 3731 (refractive index), and can reach 5700uW/RIU ( refractive index unit)

sensitivity. While in the case of 10dB loss, a good sensitivity can be obtained at 20pm ablation length. The sensor has

advantages of simple structure, easy preparation, high sensitivity and low cost. It has wide application prospect in chemistry,

biology, medicine and environmental monitoring.
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Fig.1 Schematic diagram of femtosecond laser micromachining equipment
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Fig.2 a—area structure diagram of fiber optic sensor sensor ~bh—U-shaped

micro groove structure under the scanning electron microscope
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Fig.3 a—relationship of power change and refractive index with different
wavelengths at L, b—relationship of power change and refractive

index with different wavelengths at L,  c—relationship of power

change and refractive index with different wavelengths at L;  d—re-

lationship of power change and refractive index at L, ,L, ,L;
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Fig.4 Propagation model of U-shaped slot light
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Fig.5 Relationship of power change and refractive index with the different

refractive indexs of L, L, ,Ls
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