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Abstract

In this paper, a refractive index sensor based on Michelson interference principle is fabricated by
using thin-core fiber (TCF). The sensor uses a two-stage single-mode fiber (SMF) in the middle of
melting a thin-core fiber to form Michelson interference structure. The cladding mode is excited at
the first fusion point and the interference occurs at the second fusion point. The experimental re-
sults show that with the increase of the intensity of the core, the increase of the refractive index
causes the interference fringe to be blue-shifted. Then, in order to enhance the sensitivity of the
sensor, we have corroded the thin-core fiber [1]. After the etching, it is found that under the low
refractive index, the refractive index has a good linear relationship with the wavelength. Com-
pared with the pre-corrosion sensor, the sensor performance which after the corrosion has been
greatly improved. The experimental results show that the refractive index reaches -564.09 nm/RIU
at the long wavelength in the high refractive index region of 1.42-1.4435, and the sensitivity at the
second, third and fourth bands was increased by 0.9655, 0.71 and 0.7 times, respectively, compared
with that before the non-etching.
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T A G B BAMRER . PUB TIPSR, FOGAF R R B GHFUVN, s
B, DI SR G AR A5 R T Rk 22 N RO S 7L . JUHORAEST 2 [2] [3]. JEE[4] [5].
AR [61 AN 2R [7155 5 THARE T T iz BN, 4 S 2 il 2 5 THHAR 2 8 o # i 17 TAE o 9 ety
JE 81 NETHRIE T — P T HuBE - A8 - 2008 - BB LF Tk — S AT R T35 A 5 1 (1) ] ) e300 4 5
RAR T AL RS, %A FE FHEIEAE 1535 nm AT 1545 K T4 545 3] 7-53.03 nm/RIU F1-54.24
nNM/RIU [T R RS o =22 [9]5 NS T8 - BOBE - IS, R Sk - ¥ BR IR B IAE 7 s R
RS ST S AR I B, IS MITE ST ST 1.33~1.38 JEE N33 T 159 nm/RIU FIE 38R . R 5%[10]
NI T — P T2 M bR v B AT AT G e AR A, JRET T 3 1.3288~1.3721 Ya [ N 1R, PINT
PHIEARUE (9T 5 28 R B 43 10 147.602 1 125.459 nm/RIU.

ASCHIE T S - AR08 - PRSI IIE S RIS 1.3341~1.4435 Y FEIHEAT T HSE, BT
b 5 4 FHEAT R LG, 19 31 7 AU AR S5 L, Dt — 0 OdE G AT S AL ST R SRS RS IRt 1 SRR Ak YR

2. FRRARRBIES R

ARV 25T A0 64T 1A% A 4 B SR & 1 B e W DA B BRATE K 3 em [4H:80k
RIS IE N UR AN BB AT, B ROE 5e /R B A e AR A AR o AR SCHTAE F W SRR 4R 4 S B AR
8.3 um, WEHEMAEN 125 um; EHLLFSESEN 5 um, WEERZAN 125 um.

WE L R, oGl ARG IS B — M AU AR R, A SR R BIR S A IR,
HAT A RNGECEL T, T RECA S ERRKTAEIELT, S el a4 a2
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Xof N AT S 2 L iy 1.3333~1.3765 1 1.3845~1.4435. Xf T4 5 R A S IRA T B T AN ARIr
BRI M 4 S #2 X 1.3341~1.4435 . 5 TS 2 XA T 55 13K Ty 1539 nm b T35 4 (AR AR S KA
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Figure 1. Sensor structure and transmission light schematic
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Figure 2. Interference spectrum of the sensor
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ARG BA TR T LR A TG AF S, PRIFADESCAE IR T, DA I 4 i < i
BIRBEH T A ARG BATRE B) RIS R T, AR RFIEBAS ) R T AR IR N
04; Jon =—(2L/2k+1)-(ang; fon) (4)

H1 (4) X AT RARFAE S REUE R 5 3 ST R 2 BT AT 50, DRI SR AR B4R A Tk
M RBUE, BATAFHEL B A Z BT S R AT . fr AASTh EAT e 2 e 28047 178
R, WAOBRERER, ERUEEER S AN S R AN, TS AR A R . 3K
T4 2N mT BUAS BURFAE B K R S B, BT LART LA 2R SR ST S R g, T i3
PRFE B IR IOT RS, X5 AT LI B A5 A B AR UL

3. KREREHIBH

3 FrR ABATR S B I, LA EAT 1R S iR AR P AR R, BT OB 2T i
BIFEELE V Rl rh . SCIORCE 1A FIVR L I SO AT RERE I VLR D A ARS8 36 2

3.1 RIFHEXR

3.1.1. BTSSR

SIS BATH AT [ 8 75V BURE 23 T 0.1%~ 1% & I S AL BRI OIEAT T i R 5258 . 43
TR BLBEE 3T 5T R i s, OSB3 A (E 1542, 1548, 1556 M1 1564 nm FUTH, HdE AL EIR
B R 2V, (R AERAR B E R T m RO R AE IR . WU i &R 250 A :
0.4 nm. 0.533 nm. 0.633 nm #1 0.433 nm.

3.1.2 MEEE

FRATTFIF 4003 B 1) HF XT3 om (AN LF AT I i, JE3 1ok 15 43 5 FIE /K et HF I F &R 04N
Xt H A 3 RS K Z ks B , s Hh B e E VR e AT S R S . S R FRATTIE % 1539 nm
AP RO AT IS o S0 R FRAR AR AL T = IRRES, SIRATE A SR S 20, 45 205k 1) i
RN 4 From . P 4 26024 EALAN RO BT Y 0.1% 39 I 1%, St i ) B4 il K ) S 7 1) A
FRATTAT LR I 5 T 0 T B R AR I K RS B AT S e K B EUR IF MR R DRI RN
1nm, HEMETE TR K.

3.2. BiFHEXR

3.2.1. EPRBETSER

FURIT S R b IR, AT IR N 1% % 60%, WAt H RN 1.3341 £ 1.4435 [T
S, AFIHTAE I 5 (1.3341~1.3765) A1 /4] 6 (1.3845~1.4435) 7 o S206 A FIL 4 AN A 0 17 S g 7 17)
R, HERE AR A KT KON 9.4 nm. 8.966 nm. 10.534 nm A1 12.9 nm. X} 4 UK E T %L
AT LA T R0, FTRAE 1.42 BHERS, WAKER RIS, HHTRFRESTHF 142 1, 7
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Figure 3. Experimental setup diagram
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Figure 4. Interference spectra of low refractive index area after etching
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Figure 5. The interference spectra of the refractive index region 1.3341~1.3765

before etching
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I, PRI 2 B s A TR G . PG R RIS I 3 4E 1.3341~1.4108 JEFEIA, o8 FH AR BIHKIR A1)
DU B A RS 73391 A—63.716. —34.872. —43.681 F11-66.786 nm/RIU; X T4 3 1E 1.42~1.4435 JulH N, K
WA B R U LU S B A vy, P SR S 8 9 A BRI K ) DY AN U8 B Ak R R 53301 196,48 —215.72,
—294.15 F1-332.05 nm/RIU..
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Figure 6. The interference spectra of the refractive index region 1.3845~1.4435

before etching
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Figure 7. The interference spectra of the refractive index region 1.3341~1.3669

after etching
7. ETEITSTER 1.3341~1.3669 TPk

DOI: 10.12677/0e.2017.73014 100 HEHT


https://doi.org/10.12677/oe.2017.73014

it

-14.0 4

-14.5 1

-15.0 1

-15.5 1

transmission/dB

N

o

o
L

-16.5 1

-17.0

T T T T T T T T T T T
1535 1540 1545 1550 1555 1560
wavelength/nm

Figure 8. The interference spectra of the refractive index region 1.3765~1.4108
after etching
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Figure 9. The interference spectra of the refractive index region 1.42~1.4435
after etching
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AL I H 7 1AIEE RS, HLISERS 5 bR R U ) KU 7 1 K YK /9 6.8 nm, 13.633 nm ., 18.6 nm A1 18.667 nm.
AR S I BHE T T Fdh AT > — B G S5 I, SR A AH L HT 5 %6 4E 1.3341~1.3765 U NI, 5§
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BOR MUY £ 515 —332.05 nm/RIU. N T FEARHT 5 2 X REME 15 218 m 11 R RN 1 2 i A R 1 A
RPUE, AT AT TR . AT 55 bR, 6 U5 7R T 59 256 X Al B 1R U () 28
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