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Research on the spectral and sensing properties
of chiral long period gratings
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Abstract: According to the coupled-mode theory,the spectral and coupling characteristics of the double-helix chiral
long period fiber grating( CLPGs) were analyzed. Using the phase matching conditions , the rotational period and tor-
sion ratio corresponding to the specific resonant wavelengths were calculated. The relevant transmission spectra were
simulated and the influence of the design parameters of gratings on the transmission spectrum was discussed. Finally,
the strain sensing features of the double-helix CLPGs were analyzed. The research results show that the sensing proper-
ties of this grating are similar to that of the traditional long-period fiber gratings, which means the resonance wave-
length will shift with the change of the strain, moreover,the wavelength shift is almost linearly with the strain,and the
strain sensitivity is 0. 828 pm/pe.
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Fig. 3 Transmission spectrum of CLPG for different gratings length

1
Yy =
1 _ /\res d( nej]’w B n’ej]'cl,lm)

neﬂ”w - neffc[,lm d/\

1
Fslrain = (g('o ne_[fw

Nyreo ™ Megrel im
K, ARKFABDCE G R A R v ik
G L e WEF OB AR 5 £, WAL
HOCFRE £, MBS EOERE B A2 530
Je=16x10" & =32x10" (& =64 x 107,
AT DABEADL 1 4 v A [l A 18 74 2503 .
0

\

- & and,m)

m
2 =
£ .
é 15 3 —— =16x104
@ b =39 -4
E 20 £=32x10
= —— =64x10

=25

]
-30
1540 1550 1560 1570

Wavelength/nm

P4 CLPGs fyf o B8 it

Fig. 4 The axial strain sensing features of CLPGs



1108

5 RS AN

45 %

MNP AT LA M B 3 il 6] A2 £ 2 T 4 R
CLPGs F{yHCods S5 I 1) 47 B8 5l , 17325 6 16 15 1 e
{ELIE S 2R FNZ I T8 A AN K o 1) 728 TR0 o
SIPRER A RPN R IS Fros, REUE
4 0. 828 pm/ e,

1556

1554

Wavelength/nm

1552

1550
0 1.6 3.2 4.8 6.4

Strain X107

S K R R e R
Fig. 5 The wavelength shift to the axial strain
4 & it
CLPGs (LR S SR K A WDE AL
L, IR 52 0 AR A A2 R A A A%, I ELIBEK ) fi
Mo 5 A AP &R, RIBUE D 0. 828 pm/ps.
R S PR 2L, AT LA 3 5 38 2 o A 2 501
F BB GET SR i A 0] A8 o R A, A B
JEETBURERY CLPGs, il VR &g . BT L, CFGs (Y
BP0 25 T TR A58 235 g R M ) SRR AL 17 T ol 14
IVAREECT5 8

5% 3k

[1] LIANG Wenbin,LIN Yuchi,ZHAO Meirong, et al. Appli-
cations of mfiber Bragg grating in ship structural monito-
ring[ J]. Laser & Infrared,2012,6(42) :682 - 684. (in
Chinese)

ESCHE PRt , X R 2%, 2. G 2T S AE A AR 45 #4 R
AWM AR L] #ot 5 40sh, 2012, 6 (42)
682 - 684.

[2] H Henschel,S K Hoeffgen, K Krebber, et al. Influence of
fiber composition and grating fabrication on the radiation
sensitivity of fiber Bragg gratings[ J]. IEEE Transactions
on Nuclear Science,2008,55(4) :ppl - 8.

(3]

(5]

(9]

Victor IKopp, Jongchul Park, Mitchell Wlodawski, et al.
Chiral fibers ; microformed optical waveguides for polariza-
tion control, sensing, coupling, amplification, and switc-
hing [ J ]. Journal of Quantum Electronics, 2014, 34
(4):605.

YANG Li, LI Cheng,SU Jue,et al. Principle and theoreti-
cal analysis of all-fiber circular polarizers[ J]. Journal of
University of Science and Technology of China,2010,40
(10) :1083 —1086. (in Chinese)

W), 2, 900, S5 A G 2T AL IR i 41 2 fi % 1) AR
JU B e BRe 3 B [T ] b B B R BR 227 41, 2010,
40(10) :1083 - 1086.

Jingren Qian, Jue Su, Linlin Xue, et al. Coupled-mode a-
nalysis for chiral fiber long-period gratings using local
mode approach [ J]. IEEE Journal of Quantum Electron-
ics,2012,48(1) .49 - 54.

LI Cheng. The research of all-fiber circular polarizer based
on chiral fiber grating[ D]. Hefei : University of Science and
Technology of China,2010:19 —33. (in Chinese)

AN T TAECEF M A A2 62T 2 15 i i 2 D 4% 114
WD ] B PR A ROR K ,2010.:19 - 33.

OU Qibiao, DAI Guoyong, PENG Yulin,et al. Influence of
overlay thickness on the resonantwavelength of LPG[J].
Laser & Infrared,2012,6(42) :686 —687. (in Chinese)
W A, AR B, 52 AR, S )R DR kA S 0 S 1
JEHHERP I Bz [T]. Ot 5 4045,2012,6 (42)
686 - 687.

Xuewen Shu, Lin Zhang, lan Bennion. Sensitivity charac-
teristics of long-period fiber gratings[ J]. Journal of Light-
wave Technology,2002,20(2) :255 -257.

ZHANG Zijia. Theory foundation of fiber bragg grating
and sensing technology [ M ]. Beijing: Science Press,
2009:177 - 180. (in Chinese)

K B 5 LU IE SR 5 B AR [ M. e st B
2 kL, 2009 ;177 - 180.



