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Displacement sensor based on filter up-tapered Mach-Zehnder

interferometer
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Abstract: A ring cavity fiber laser based on the filter of up-tapered Mach-Zehnder interferometer(MZI) was
proposed and demonstrated for displacement sensor experimentally. The up-tapered MZI was easily
fabricated by using a commercial fusion splicer. The peak wavelength of the laser bule-shifted with the
different bending direction by decreasing the distance between the two stages. The maximum sensitivity of
4.49 nm/mm and extinction ratio of more than 50 dB were achieved. The configuration of up-tapers were
strong in strength, therefore, the bending radius of the whole fiber were almost the same. Note that this kind
of configuration is easy in fabrication and low in cost which is beneficial for engineering application.

Key words: displacement sensor; fiber up-taper; Mach-Zehnder interferometer

s A #.2015-10-09; &7 H #i.2015-11-20

EE£TB . b 38l K2 I AR 55 2% (2013JBMO12)

EE R A R AR (1985-), 55, Wi LA, BN HOE R KOGEF L&y 1 (Y WF5E . Email:xiaodongwen @bjtu.edu.cn
SR TRNA968-), B B, TR RN, EEAGOLE B S RS )y m A S . Email: tgning@bjtu.edu.cn

0622001-1



oGk T

% 6

www.irla.cn

% 45 %

0 5]

it G 2T A BB AR O R W R, R
SEAE AR TR, AR BRI OEET A3 B R, %8
TR a5 BA R YA T3t pifbr i im &
R R E S B R ARG T
JCEF o SR B — BB AE IS M 6, — 20
M A, o3 Hh— it A N AL Tk AT
R BIREE X TG AL AR R OLL n] LU
AR A iR S I B 15 A 8 B o, i
TR ) G LT 2540 0] LUK A2 BT I 5 e i 2k 4 5 Ok
MR AL IRARSE, AL EERN TS
MR R S,

Xof 5 36 EAASE G 2T pE — 2D AT DL AR i 24
AR, bR B R 7R A (MZD S A
24T A e X PR B SRR R AR A R A
S AR IR — A ROk . AT LRI 4 26
AR R AR ) R PREh AR
PR, BESHOMGIEABS ] LIS S
SR CEWRL TR EE ALSE PHE AN &, MZI 5
AL R M —D e S — DGR, 18w
DL PSR 3 B AR [ (9 4 BLAS ), 5 HLXOUR 08
HAT, ©2A N2 05 T8 ADL L i) H A
VAR a5 a2 sk KN IR N ) SIURNILIR GPIRA S/ A
H3 I 18 2T 88 B O S DA ), A B — i D AT I R 0 )
A BRI 2T 0 A 3 3 SR 2T rp A — B R
bR RGEF 1, AN [F) 2 AL ) MZI S5 4647 46 A [+ 14 il
YEIT ¥ WA 2 A B D0 Bk A - A 0 G Y il VR 5k
Al (H 2 P2 550 S B0 MR, i LA
PR RCAS i v 5 2T 08 07 14 8 Dl 19 o A LT 22 DG
P AL AT RLSE I, (EAR ME MR A T ek 2 1) 47
A IRAL T 1) — 2, X 2 5L ACK IR A 5 5 5 el e —
MR IC L P HE o0 A By A, (AT HEZ 5 BOL LT
B 5t J8E TR DR AR, 4 1) 2 o 25 by 728 45 M g 353

PR, o 2R 3 RGO R S AR
T, FH S B8R T AU B AT LR AR R, —
DT Y ARCET HE RO LR BLAR R IR I, 1 R S 2
FEXTHTS i, ARG B2 o L Rr 5 i DL 2T S g L o5 —
JrT, 5 ARG R R AL, 9RO A AL AT
R AL ] 1 52 1, AR

T

1 ZHFEE S

I 2 T3 12 6 25 4 19 MZI AR by 38 I B A% Tk
T PE N A A B i BOG IR 45 4 v H L B %
AR RS, A 1 s, Hid 980 nm I £ LK
980 nm Y BRI O AR ;10 m KB HOL L
(EDF13/6/125-23 , YOFC) #& fit 1% 13- 1% 25 ; I 29 28 15
UEAS 5 6 B ) AL s MZI 195 3 0 40 0] 22 8 7 [ 5 32
BRI B3 A b R T RS B SRR A RS i S
A3 EE 10:90 BIFEA B E 90% B 615 5 4k 2 e
i B S, T 55 A 109 H BTG ACEA T AR

10m EDF
980 nm @
pump Isolator
WDM

OSA 90% -

Coupler __________,

10% < O
A e AN

1 B Al S s Tt 2t

Fig.1 Principle of the displacement sensor
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Fig.2 Simulated propagation spectrum of the MZI
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Fig.3 In-line up-tapered MZI
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Fig.4 Propagation spectrum of the up-tapered MZI
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