%48 5% T Gk AR 2019 4 7 A
Vol.48 No.7 Infrared and Laser Engineering Jul.2019

£ N T HHE MZ B PCF-FP &N S H4F M R
};;])}%Mg 1,2’43J- szé,‘*z,ﬂ’: %Lz,ﬂ z_f%],z’;%}té}j‘il,z

(1. e FFEHFE KT L# AL FEHLE 25400351 K3k, % 100192;
2. A FRBEHEKF LHERAL RAILTER T, LK 100016)

M OE: AT AEMNEZ NaCl R R EME R FIATBEG BN, RET AR TLH-FETIN
(Mach—Zehnder Interferometer , MZI)4& 8% % 77 2 -3 ¥ T # A (Fabry—Perot Interferometer, FPI)#J F #F &
PR % AU Ll At s Bk ) A B — 2T BRAE B 42 155 wm 8] FB 1.5 em 49 MZI, 3 xb e E
10 dB . & #1 29.85 nm; £ MZI & 4 &) — 3% 55 5 -F &b 4 & &F (Photonic Crystal Fiber, PCF)48 21 15 4% 5F /£
¥B S % 176 pm 2% PCF by, % s 3t b £ 8 8dB . B #124 5.71nm #) FPI, 534K 1535~1 555 nm
B MZI F= FPL 8 F 3 ok 545 480k K, £ 0~150 TH IR E A2 0%~24% %9 NaCl 75 & K E T ACTE B Al
iF MZI 8438 B Fe 37 5t 5 R HUE 2 5 4 50 pm/CTA= 9.97 nm/RIU, &M 3 K T 0.97; 7 FPI #4905 54
FEDE KT A R R R RHEL A 8.3pm/ T, A B EHN 0.9, &G, B MERERE I X
ZAEMEIT R T bR E Ao NaCl Bk ik 6 FAOE4E M, 4T 3 A4S B B 318 B e NaCl i & R & L
R AFHY R Ao K, T LB A H A B A
FEIE: A TFTIRERE,;, DH-ETIN;, EAHAZ-38F FFH; BE-NaCl Bk KL,
T SR A
hE 5K S . TN253;0436.1 XHERPRERD . A DOI; 10.3788/IRLA201948.0717004

Dual-parameter characterization based on all-fiber waist-enlarged-
bitapers MZ cascaded PCF-FP

Zhou Kangpeng'?, He Wei'?, Zhang Wen'?, Liu Feng'?, Zhu Lianging'?

(1. Overseas Expertise Introduction Center for Discipline Innovation ("111 Center"), Beijing Information Science & Technology
University, Beijing 100192, China; 2. Beijing Laboratory of Optical Fiber Sensing and System, Beijing Information Science and

Technology University, Beijing 100016, China)

Abstract: In order to meet the requirement of monitoring temperature change during the NaCl solution
concentration measurement, an interferometric sensor based on Mach —Zehnder interferometer (MZI)
cascaded Fabry—Perot interferometer(FPI) was proposed. The MZI was prepared by melting and splicing a
single mode fiber to form a pair of tapers structure with diameter of 155 um at the waist an interval of

1.5cm and the contrast and period of the MZI was 10 dB and 29.85 nm, respectively; Then a photonic

%5 B 89 .2019-02-01; f&1T H #§.2019-03-03

EEW A . FR A RBE 4 (51775051, 61801030) ; i A AL 2 RHUHN S & TR Ce it St T3 5 R G 2 RHHTS |54 3, D17021) 5
MR I H (20184112043)

YEE R A A NS (1991-), 55 @1 A=, 32 %8 NSO ET 1% B REMBOGIN T 05 M 5T . Email:fishmore0228@sina.com

SInfE A AP 1963-), B, B, B+, FE NS EAL BT WG AW B2 I HOR KANES RS B I i 5 2R 48 0 T B AE

Email:zhulianqing @sina.com

07170041



%18

ok AR

www.irla.cn

crystal fiber (PCF) was spliced to one end of the MZI, cleaving the PCF at a distance of a 176 um
from the splicing position, which a FPI was formed with contrast and period of 8 dB and 5.71 nm,
respectively. By selecting the characteristic wavelength shifts of MZI and FPI interference dips in the
range of 1535-1555nm, in the temperature range of 30—150 C and NaCl solution concentration range of
0%—24%, the temperature and refractive index sensitivities were 50 pm/°C and 9.97 nm/RIU, respectively.
The linearities were both greater than 0.97; While the interference dip of FPI was insensitive to the
refractive index, and its sensitivity of temperature and linearity was 8.3 pm/°C and 0.98, respectively.
Finally, the sensitivity matrix for temperature and NaCl concentration was calculated by constructing the

temperature —NaCl concentration function matrix. The interferometric sensor has good sensitivity and

linearity to temperature and concentration of NaCl solution, which can realize the simultaneous

% 48 %

measurement of the mentioned parameters.
Key words: optical fiber interferometric sensor;
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Fig.1 Schematic of proposed sensor
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Fig.7 Temperature response curves of MZI and FPI
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