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Research of long period bending photonic crystal fiber grating sensors
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(1. Key Laboratory of Signal and Information Processing, Chongqing Three Gorges University, Wanzhou 404000, China;
2. Chongqing Information Techlonogy College, Wanzhou 404000, China)

Abstract: In order to study the relationship between the resonant wavelength drift and the grating bending strain of a
long period bending photonic crystal fiber grating sensor, based on the coupled mode theory and programming simulation,
the resonant wavelength expression of long period bending photonic crystal fiber gratings was deduced. The system model of
a general bending photonic crystal fiber grating sensor with long period was designed. The basic principle of the sensor was
analyzed. The relationship between the bending curvature, grating refractive index, sensor resonance wavelength and
grating bending strain was calculated. The results show that the grating curvature increases with the increase of the bending
strain of the grating, and the resonance wavelength drift of the grating sensor increases too. The resonant wavelength drifts
0.014nm with Ipe change of the grating.
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Fig.2 Diagram of long period bending photonic crystal fiber grating
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Fig.3 Structure of long period bending photonic crystal fiber grating sensor
Xf(8) ATy, Al AR KA DL 7 R AOEEHL
ST s 3R A 6 B DB o R [ 12 ) S 2R
TR

2_2

AE :(th;;) 9
2 g2

AR =(L2hZL)

e, = Ah/h FoR MR 5 N AE 6, = AL/L 3
N IEAMHS BETT 1 2 AE , 48 (9) G 1) [0 A RIS fr) 7 22
FROA(6) 3, 15 B R IOE 7 S AR L 2 LM% J s 1)
PRI I A EERS A2 55 25 il R AR Y PRAIOC AR o

MG 1 iy PCF 458 A JE 6 7 i AL 21
SO S AR BT T — R KR DG T SR O AT
TS b AR R, RELA I 3 7R o

TER 3w BUROT A D 7 i OB 2B
TRARG PO Z 0], SEhkh &l 3 AOLLF
ARSI S ARG ER et X o S0 5 7 i o At i
e B AW TR AR LU b, SR O T

JEH AT AL S i, A6 9 ' K s i B R AL B AR
(0¥ G BIVENOB A SUBTBU A P RAR 2 TES N
G T S AL AL A i R B o

3 THREBFRE LT eMHME RS HE
ST

P 3 25 i RTDE 7 A AL OOHIME s R 40
USRI A IO 7 R OB EF G PCF A&l 1a
Fs KA AOter oM an &l 1b s, 3T
PR A DT O CLHO Ui s R T T
fii : (1) PCF K Rl BG4 S5 R U2 3 PCF 2N [ %
PRI VL M 5 (2) 18 PCF BT Z544 b, 7 5 05 254>
Ty 5] oAt 5 (3) £ AR IRl & ik 1P, 1)
i (4) PCF K JE 916l 2 4ty , HEaS A an i 2 B
o AR B AR il PCF S5 4 5 3 0 A1 7]
KT R E X

ng = n,exp(x/R) (10)
K, n, RRIET ERIRSCLF M 3 208 ) o34, 3R
7 G 17 s 25 O A7 B, RO TR 7 R AO
£PeM A, HE(8) AUA(10) ] 715

2hL
Ny = nzeXp(mx) (11>

1) SACA(6) AT FHR DL T i Ot £
LS il AR D0 R IR O B IR i R IA

= o o 2]
P — 'Y(];n - Pi) }gAnA (12)

BOEHIHE L = 50mm P51 3 v P 1 S 0
TR ARICET YO A A 25, L2 i i IU(E Omm ~
Smm, K JIHET i AL M R AZ AP 4 Fr
ZT_\‘O

0.20

PCF grating
curvature change/mm™'
COOOLOOOP
OO DD = e e et
DESHONB N

(=]
(=
oo 3 0 S

700 1.0 20 30 40 5.0
PCP LPG bending variation/mm

Fig.4 Relationship between curvature change and bending variation of long

period photonic crystal fiber gratings
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Fig.5 Relationship between the transverse distribution of effective refrac-
tive index and the transverse position x in the core of long period

bending photonic crystal fiber grating
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Fig. 6  Relationship between the transverse distribution of effective refrac-
tive index and the transverse position x in the clad of long period

bending photonic crystal fiber grating
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