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Abstract It is found that the torsion characteristics of the long-period fiber grating (LPFG) are novel. which is
written symmetrically by three-beam focused high-frequency CO, laser pulses. Firstly, when the length of the
twisted fiber is close to the length of the LPFG, the torsion characteristics have obvious relevance with the twisting
direction. If the LPFG is twisted clockwise, the resonant wavelength and the peak loss will decrease linearly with the
twist rate increasing. If the LPFG is twisted anticlockwise, the resonant wavelength and the peak loss will increase
linearly with the twist rate increasing. The average sensitivities of resonant wavelength and peak loss are 0.133 nm/
(rad * m ') and 0. 061 dBm/(rad «+ m ') respectively. Secondly, when the twisted fiber is much longer than the
LPFG. the torsion characteristics oscillate periodically;and the number of the oscillation (10 periods) overcomes the
number of turns (6 turns) that the fiber has been twisted. The overall characteristics are basically unchanged if the
volatilities are ignored. The torsion characteristics are analyzed theoretically by taking into the consideration of the
twist-induced elliptic birefringence. Moreover it is found that the linear birefringence in the LPFG also plays a
decisive role in the torsion characteristics.
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Fig. 2 Torsion characteristics of pure LPFG. (a) resonant wavelength changes with the torsion rate;

(b) peak loss changes with the torsion rate



1998 i =

L 57 %

T i o A 23 %) 398 o e {5 FE U /) 5 17 06 s it
R it o 1L T 23 0 4 o e ] 4 FE 3 . 0 Y 0 R
FEAL ELA LM Iy my A e M. R AE AT DL B T e i
R AT g 300 I L ot o 0 {0 R B L it 32 9 4
WA AL R E R I R R
0.061 dBm/(rad * m™"),
2.2 AW A K E L A e il K36
R T B G AR B O R OB AR G
MRE M ny 2w, R R AL RGE L Bk
610 mm, & Lo <Ly, W32 b bof 7 offy R . 5 —
o I T8 A £ BE B OGRSl — e 3 L F B
20 WL — YR8 41 K R0 U R 0 FE . — SR S% 10807
(3 J) o ot RV Bsf B4 iy 58 184 m o 7 5 5 20 i
B W L5 AR R R H R R 0 5 = Ak gl
Iy AT % Bl £ B B TR I g B 207 00 00 358 i 2 < A i

AR FE . — L 1080°(3 J&) . g BV 06 ik 41 411 it 26
WO R . BRI e A LA T 6

§ 1508 @ WA

< ,"'/

B 1546] F i 1

k3 g

§ 1544 F ,i'_"

E o

i o
§ 1522 -‘l —=— clockwise increasing
& 4."'- —e— anticlockwise increasing
15400 1

-30 -20 -10 O 10 20 30
7 /(rad/m)

3 Wi HL D 2T S K I 1 R 06 27 S A il 5 1k

N3 375 ST ' i 450 G WA 110 38 R T8 AR (R A A
(AR an i 3 fr . H Bl 3Ca) ] 1, 38 (D B 1 F
i< G EF S L B HH il S B R I 2
PR 2 1) K e RO T 18] 22 Ak 38 9% B 1 7 2 4
REJE R 0,132 nm/(rad » m™ ), I H 723 il R 1
TR /D 3 i AR A i B B AS R [ L R AR A2 1l UEL
WARTE (&R 5 00 o IR BE A F 5238 in i A2
A LT — B e P A2 Al R — B R B AR e B &
EA R RS » BAR K 6L S K | Bl it
6 Jl  AH I 4R A A0 A PR AR B A T 10 IR, R
A1 BE B 55 5 e 2007, T3 41 I8 A< At B2 AR 78 A — 3K
H1 & 3 Ch) ml A, 335 OO i £ il 4 R 16 27 6l
Wt 5 L A 23 100 1 0 e 1 0 9Bl VR Xt 496 5 055
I R R R AR R AR B AR 2007 A .
R B B A 23 010 78 A S 0L, WA {450 A B L R
AR A 2R T A 7 A R — o ] A A 1Y
B HoP 2 R R 0,060 dBm/(rad « m™ 1),

—8

1L
Oyt "'\ "

as] [

2 L

= & a A

g -10r F w

g 4l Sl

E 11 1

§ YA

B _12l Y e

 ° |
—a—clockwise increasing ";...f % 7~

—e—anticlockwise increasing & ¢

B30 00 10 20 80
7 /(rad/m)
Ca) R I A BB ALt 2R 1 A2 Ak

(b) g B ARG Bl i 5% 1) A2 1k

Fig. 3 Torsion characteristics of LPFG twisted with long fiber. (a) resonant wavelength changes with

the torsion rate; (b) peak loss changes with the torsion rate
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