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Temperature Sensing Characteristics of All-fiber Mach-Zehnder
Interferometer Based on Bitaper-LPFG-Bitaper Structure

ZHANG Qi, ZHOU Jun, CHEN Jin-ping, TAN Xiao-ling
(Faculty of Science, Institute of Photonics, Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: An all-fiber Mach-Zehnder interferometer sensor based on Bitaper-LPFG-Bitaper
structure is proposed and fabricated, and the temperature sensing characteristic of the sensor is
analyzed. The experimental results show that the sensor presents different characteristics at the
different resonance wavelengths by changing the distance between the two bitapers, for the fixed
structures parameters of the two bitapers and LPFG. The sensitivity of the sensor reduces with
the increasing distance between the two bitapers at the shorter resonance wavelength, but
increases at the longer resonance wavelength. When the length of the sensor is 16. 5 cm, its
sensitivity reaches 0. 102 06 nm/°C around 1 680 nm. The research work is important for the
optimization design of temperature sensor consisting of bitaper and LPFG.
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Fig. 1 Schematic diagram of all-fiber Mach-Zehnder
interferometer based on BLB structure

P AL J2 AR S A bitaper 2544 4b FOBTR £
BILF B FH ML S W H L S BRA R 2
IR] £ S 22 AT LA 3R 7 St

¢m=2’;—AP=i—“[<nga—ngh><L—L] )+

(i, Lpre — nglﬂ.LPFG )L, :l (D
A A MEZE WAL T A K B CEE A
bitaper Z Bl ), L, iy LPFG K, AP N4
RN, 2 AL 2 T) ) OGRRE 22 5 ki R T AR B A AT
S5 n LR B A T B R 0l 9 LPFG
H ZF SRS A BT 3 % ik ope B LPEG o4 J24 45
(A 8T S 3 2 2 R R JE A5 22 TR] ) A AL 2
B LLTR A5 PRI 3 0 0 2k B fe /) L B
=2+ Dn (2)

K.k M-Z K.
LT LT RS AL R A AT R s A=
nh — nd» KAWL e b A 25 SRS |Z B A
g&ﬁ%ﬁ%% B = ngi,orc — nzlff.LPF(; s (D) ATC2) ]
LTS 2
2

:m[A(L*IA)_’_BLl] (3)

Ar
4AL—L)+BL,
Ahe=Aer T A= ((22—1)(2)k+1) :
A A T AT N, AL SN AR
T 95 0l 43 2 (8] Y (8] B
SRR A T E S I T Y DRV A i W D)
A B el AR B A R E S v g R A AR
Ak, ] IR R I R AL I . o X (D X E SR %
T BLB 5# B 464 M-Z T340 AY IR R 8L
R
oA 2

S= 3T 2k 11

2 ZWHESH

2.1 &3 M-Z TiF M HIME

WA E 1 B 264 M-Z 340 BLB %5
L SR S B AR & CO, BOG Ik o
TEARME B 2 AR U 600 pm (RJE Ly A
3 em B RS WC LR Ot s SR )5 - SOk 11 i 07
15 0 3 B AR AL T Sl AR WA AN A 2
/N bitaper Z548  HAUE HAR d 9 210 pm, KJE {
Oy 185 pm fieJm s FIME ALK P> bitaper JE 4T 4514
IR S 310 27 D bl A 422 7 — it 41 iU % T BLB 4544
4L M-Z T AL

(4)

LA, B ok
7[(L LOSEHL S2 aT} (5)

K 2 Bitaper XM B A A
Fig. 2 Microscope photograph of the bitaper structure
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Fig. 3 Transmission spectra of LPFG and Mach-Zehnder

interferometer
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Fig. 4 Schematic configuration of the experimental setup

which is used to measure the spectra
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Fig.5 Temperature sensitivity of the Mach-Zehnder
interferometer around the wavelength of 1 500 nm

and 1 680 nm, respectively
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