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Refractive Index Sensing Characteristics of Reflective Fiber
Interferometer Based on Large Offset Splicing
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Abstract We have demonstrated a kind of single-end reflective optical fiber Mach-Zehnder (M-Z) interferometer
based on large lateral-offset splicing joints. Several hundred microns of standard single-mode fiber (SMF) was
spliced between two other SMFs with the same lateral offset. One fiber has its end-face coated by gold film, acting
as a reflector. The beams propagating in the environmental medium and the fiber cladding material interfere and
produce a phase difference. The reflected interference spectra were measured at the same side of the broadband
source by an optical spectrum analyzer. The pattern of interference spectrum shifts with the change of the external
refractive index (RI). The sensor with a cavity length of 554 pm and a lateral offset of 62.5 pm is demonstrated.
The achieved RI sensitivity in water and the temperature coefficient in air are —13257 nm/RIU and 37.33 pm/°C,
respectively. Compared with the reported counterparts, the sensor has the advantages of high refractive index
sensitivity, compact structure, single-ended measurement and good stability, and has good application prospects in
the fields of biochemical sensing and environmental pollution monitoring.
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Fig. 1 Schematic of the reflective fiber interferometer
based on large lateral-offset splicing fibers

and the gold-film reflector
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Fig. 2 Schematic of experimental setup for

refractive index sensing
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Fig. 3 Microscope photograph of the sensing probe
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Fig. 4 Interference spectrum of sensor surrounded

with air and deionized water
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Fig. 5 (a) Interference spectra of the sensor with external refractive index changing from 1.333 to 1.338;

(b) relationship between interference wavelength and refractive index

Ry T ARAG AL [ A B R R e 07 R P R A SRR
TREE TN 25 CE 91.7 CEH A RE AL
T AE RN IRE SR E 10 min J5 HHC S5 2 6
PGS EE . K 6 () A% B T W OIS 7E K IR IR
R A RS R L R Ky 1583 nm B I Y
R U 1% A8 A 0TI R R B T i AR A
1581.15 nm ZFWIE# £ 1584.35 nm, & 6(b) KT

Transmission /dB

1580 1582 1584 1586 1588
Wavelength /nm

WK RERE RS R G T = REE %
B AR ZE 2R R Z I A R A Rl B
PESCH M, BRI I AR, — R R
GF R LM S AR 3l i R UL AR A AL R A B R R
B2 37.33 pm/C. I, 12 A% 8 0 R 2
A —E 1) RABRRE

FEAT 5 AR 00 i e, R AR Al n] BB 23 X R S Ok

1585.0

15845/ .
E 1584.0}
%1583.5»
< 1583.0f
3 1582.5}

1582.0}

15815}

y=0.037x+1580

20 30 40 50 60 70 80 90 100
Temperature /°C

B 6 CaORIRARTER AR T /9 T #5061 5 (b) 35 < B B2 19 A2 ke &

Fig. 6 (a) Interference spectra of the sensor at different temperatures; (b) relationship between the interference

wavelength and temperature
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