31, 4 Vol 31,No. 4, pp902-905
2011 4 Spectroscopy and Spectral Analysis April, 2011
Sagnac
21,2 e o, 1 1 =1 S 2
BOMRS, EHA, BAM, KEE, ¥ &
1. s 310018
2. s 200093
(LPG) Sagnac s
(PM-LPG), PM-LPG
Sagnac s s
> - 0654 nme* C-!, 49. 9
dB+ RIU™' ,
Sagnac ; ;
: TN253 A DOI: 10 3964/ issn 1000- 0593(2011)04 0902 04
LPG Sagnac ,
Sagnac s s
1 Sagnac
(-3 s Sagnac
[4.5]
Sagnac 11 Sagnac
! (LPG) Sagnac
> , s 1
1781 LPG
N LPG \ =
[9. 10] [61 BBS = 'é
> — o
LPG Sagnac — £
, : OSA &
112] Sagnac 3dB coupler /
LPG ’ Fig 1 Schematic of the proposed Sagnac loop sensor
1, BBS 3dB
Sagnac , Sagnac PM-LPG 3 dB
CO, i (0SA)
(PM-LPG), PM- LPG Sa Saenac
agnac s
sha LPG
: 2016 11-25, : 201F 0226
(973 ) (2010CB327804), (2010C33056)
(Y4100571)
.. 1977

s e mail: kang juan @ cjlu. edu. en



903
2 LPG Sagnac s Sagnac (
, cO, PM- LPG Dip B) AP AN , (3)
LPG 480 Um, 24 mm,
1550 nm 3 1 mm B= 5x10-* S«
gnac L=14m 2
AN=N/(B* L)= 3 432 nm,
AA= 3 4 nm 2 s s s Dip B
, PMFLPG ,
Dipr A1(1 548 125 nm)  Dip C(1 579 625 nm),
2 s Sagnac s
LPG 8 s
61 0% ( ), 20%, 30% , 40%, 50%, 60%, 70% 90%,
329 C i
o ~10- PM- LPG 5
?, 14l ‘ PM-LPG .
g Sagnac  Dip B s
é -18 Ky  Ka
é » “‘\“ 3  PM-LPG , 30%, 60% 70%
%’ Dip-B Sagnac Dip B PM-LPG
= 26, Dip B (
- PMLPG | _pip.a2
_ap Sagnse . . ) , Sagnac
1540 1560 1580 Dip B ) .
Wavelength/nm . PM-LPG
Fig 2 Transmission spectra of the PM LPG 4 Dip B
and the Sagnac loop sensor 0-
12 o
, PMFLPG E
s Sagnac Dip B §
PM-LPG Dip Al s g
Sagnac  Dip B s , g
PM-LPG Dip A1 , Sagnac  Dip B g
1 PM-LPG . DipAl =
15. 75 nm s s =04 i , . : ; )
1535 1540 1545 1550 1555 1560
Sagnac PM- LPG Wavelength/om
An AT ’ Fig 3 Measured transmssion spectra with different RI
AP = K An+ K pAT (1) i 1 545
, Kii , dB* RIU™'(refrac 1k ;;gg);ﬁ%
tive index unit), K, ) dBe C! -174 RI;:‘O-”Z H1543.58 g
: g 184 2
An AT Sagnac %’ -19 11 543.56 g
g 20 g
AA= Ky An+ Ky AT (2) -214 y=-0.003x+1 543.582 11 543.54 fﬁ,
Ko , nm+ RIUT, Ko 22 a3 i/ s
| me e . 136 140 144 TR
. (1) (2) Refrative index

I I g D R

Fig 4 Intensity and wavelength changing
at Dip B with different RI



904 31
’ 1560 %
, Dip B Ky=49 9
dB* RIU-!, R?= 0 992 Dip B 555 065t 57901
Ky =0 003nme* C™ ', g R=0.998
Dipr B !
, Dy
v 8 15501
) Kxa=0 LPG 24 mm E
Sagnac 1 4m s B
1545+
Sagnac Dip B
’ KZI
1540 T T T T T T T
, 1 Sagnac ; 35 40 45 50 55 60 65
Sagnac  Dip B Temperature/ C
R PM- LPG 33 Fig 6 Wavdength shift with different temperature
C 70 C ., DipB
5 6 s s Sagnac
, Dip B Ky= [An] [49 9 0 402 j-l [Al;] ”
- 065 nme C ', , ard Lo - 065 A
R*= 0 998 Kp= s (4)
0.402 dB= C-1, R*= 0 995 s s Sagnac
(3) , PM-LPG
-141 ’
-16-
_18-
$=0.402x-40.576
-201 R*=0.995 Sagnac

Intensity/dB

22+ R
244 )
LPG Sagnac
26
-28-= T T T ’ .
40 50 60 - 0654 nm-e* C ', 0. 998,
Temperature/ C 49 9 dB* RIU-', 0. 992
Fig 5 Intensity changing with different temperature
References
[ 1] Vali V, Shorthill R W. Appl. Opt., 1976, 15: 1099.
[ 2] Starodumov A N, Zenteno, et al. Appl. Phys. Lett., 1997, 70: 19.
[ 3] ZHOU Yingwu, GAO Kan, et al( s , ). Chinese J. Lasers( ), 2004, 31(9): 1103.
[ 4] LI Zhizhong, YANG Huayong, CHENG Yu sheng, et al( s s , ). Acta Optica Sinica( ), 2009, 29(1):
157.
[ 5] LI Kuo, ZHOU Zheran, LIU Atchun, et al( , s , ). Acta Optica Sinica( ), 2009, 29(1): 249.
[ 6] Frazfo O, Marques L M, et al. IEEE Photonics Technology Letters, 2006, 18(22): 2407.
[ 7] Dong Xinyong, Tam H Y. Applied Physics Letters, 2007, 91: 151113.
[ 8] Zhou Da peng, WeiLi, Liu Wingki, et al. Optics Comm unications, 2008, 281(18): 4640.
[ 9] HUANG Guiling, ZHAO Qft da, LIU Songfen, et al( s s , ). Journal of Optoelectronics*® Laser( .
), 2007, 18(5): 519.

[ 10] LIU Bo, TONG Zhengrong, CHEN Shac hua, et al( ) ) , ). Acta Optica Sinica( ), 2004, 24(2): 199.
[11] Chambers A R, Mowlem M C, Dokos L. Composites Science and Technology, 2007, 67 (6): 1235.

[12]

Lee Jung Ryul, Tsuea Hiroshi, Toyama Nobuyuki. NDT & E International, 2007, 40(1): 85.



4 905

Measurement of Refractive Index with a PMF LPG Based Sagnac Loop
Sensor
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Abstract By inscribing a long period fiber grating ( LPG) on a polarizatiomr maintaining fiber (PMF), a fiber Sagnac loop sensor
for simultaneous measurement of refractive index and temperature has been proposed and demonstrated. T he LPG w as fabricated
on the PMF by using a CO; laser, and then inserted into afiber loop formed by using a normal single mode fiber coupler. One of
the transmission minimum of the Sagnac loop sensor was measured, whose wavelength varied with temperature and the intensity
changed with refractive index. T emperature sensitivity of — 0. 654 nm* C~ ' and refractive sensitivity of 42 9 dB* RIU-! have

been achieved. The sensor system shows advantages of small size and low cost, and owns a good application prospect.
Keywords Fiber Sagnac loop; Polarizatiorr maintaining fiber; Long period fiber grating; Refractive index sensor
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