H30E H2l
2010 42 2 H

RS

: 0253-2239(2010)02-0326-04

v P 18 1

o i
ACTA OPTICA SINICA

Vol. 30, No. 2

W R 2 A - P I AR 1%

(%%ﬂ&k%

5‘4——‘%\

,

K B Gzt BEL R OB

[ 939

G AT A i 50 5 R B AR LR SR & L U1 R 610054
HIIF AT 7 A

PHEIRRFOCLHE ARG REHEME A LR E . HIK 400044

HES

WE AE T OB R AR G ET A A BB % (F-P) 37 G AL g . RS ok T A D) 1 45 B 2T i i
AP T 5 7] 6 6 O BE A5 3R (81 3 AR F-P 350, A1 B 401 AR nT e A F-P Jf . R4 F-P
TV IR A Sk SRS O A AR IS5 TR AT B R R G R . S R U AT S A 1. 3333~ 1. 3899 Ak
R
Z #5064
K5

FE—A S S SR 5 5 — BORBOG IR 28 iU PR F-P O o ik 7= A 04 SR RS 3 2 — A~ M 4%, S8 0 M1
NN

FoE K B T T ok S S R T R R A MR B S R A R R A
KR L L F-P bl OB I s P S RN
0436 XEAFRIRAS A

I, 2P JE R 0. 9996, RFE Ky 1068 nm/RIU (refractive index unit) , iZfE R N2 GLT 454, B IKTUN 4540
s FE 5

doi

10.3788/A0520103002. 0326
Novel Fabry-Pérot Fiber Refractive-Index Sensor With Microchannel
Zhang Jian'

Rao Yunjiang

Ran Zengling

Xu Bing

! Key Laboratory of Broadband Optical Fiber Transmission and Communication Networks ,

1
University of Electronic Science and Technology of China, Chengdu , Sichuan 610054, China

1
¢ Department of Optoelectronic Bngineering, Chongqing University, Chonggqing 400044, China
by splicing the first fiber to another cleaved fiber

Abstract A novel optical fiber Fabry-Pérot (F-P) refractive-index sensor is reported. A micro-hole is made by

etching the tip of a cleaved erbium-doped fiber (EDF). We fabricate a self-enclosed F-P cavity inside an optical fiber
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F'he micro-hole by etching is a flute, a microchannel is made by
cleaving and then polishing near the flute, and the light could return which results in F-P interferometer unharmed

The liquid could easily get into the F-P cavity by capillarity. According to the F-P interference principle, the
s all-fi
Key words

reflection spectra pit wavelength of the sensor is linear with refractive index in the cavity. The experimental results

fiber optics; fiber Fabry-Pérot cavity; etching; microchannel

show that the linearity is 0. 9996 and the sensitivity is 1068 nm/RIU at the refractive-index range of 1. 3333 to
precision, enduring cautery, etc. It could meet subminiature applications for refractive-index measurement
iR -1 5IRE.

1.3899. The sensor is all-fiber structure, having many advantages such as small size, steady structure, high
5]

J3E 45 5 DI AH 5% 1 4 B
ZRCAEEY) A R %H‘é‘ i 4 A U i
T EEPTT P RE T 5 TR B et A0 e 1 bR ) R R A AR B
MG £T 37 2 3 4% J i I

refractive-index measurement
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Fig. 1 Fabrication process of the sensor. (a) creating a micro-hole at the fiber tip by using a HF etching process; (b)

splicing the fiber with the micro-hole to another cleaved fiber; (c) cleaving; (d) sensor is completed after an

polishing operation of a microchannel
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Fig. 2 3D image of microtrough on the end of fiber
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Fig. 3 Microscope image of finished sensor
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Fig. 4 Micro channel on end of fiber
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Fig. 5 Experimental setup for refractive index test
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