F31% He M
2011 4£ 8 A

ot

L 2L
¥ ¥

i
ACTA OPTICA SINICA

—RuH R AL T RE PR AR B LT Sagnac #1514
iR
(

August, 2011
H AL, 2
R

e A
F 1,2 ) 3
ZE/A S ¥ O
PRHER AR 500 F LRESE . KH 300072; “lF BHEARBIZHEFHE AR T, KH 300072
7

N\
*School of Chemical and Biomedical Engineering, Nanyang Technological University, Singapore, 637598

L 0o T P VR MRS S A6 SN 3755 e YR RSP T ST A I A i D1 7 AR T S B, T DI T 1 0 3B K B SN
ES: 30

W MRS AL o A2 e MR 5 P Y M TR 2 AT O X 60y B9 6 P VRS IBE L LB D 16. 7 pm/ Oe
T 7 1) AL AL T A2 4
TESES

TE AR — TRV A BT B DG 2T Sagnac fEY AR I . VR RO B AT G S3CRT 78 LA SR A A e a1k
A — B G ET ) Sagnac 3R BT Sagane T WX B9 IE Z AR T 8O0 AT BESM 2 Ak . SBEr b e fie |

TEAN I G T 30U o B8 e 290 KR 7 0 1 37 J 16 205 e LU 1 970 T2 2% 1) S P o o o B A W B T AL L

(1 Oea=79.578 A/m) . 53 HE Ny 0. 60 Oe. TMITESM I 37 5 W L VA T T 3 L IF . T 925 6 385 A 06 {9 I LT AS Bl 4
0436

JCET 2 s LT W% 1% 1% s Sagnac T3 s Rl 1 WA 5 W G300 5 XA 33
MEARIRE A

doi: 10.3788/A0S201131.0806005

Magnetic Fluid

A Novel Fiber Sagnac Magnetic Field Sensor Based on
Zu Peng'? Xiang Wanghua'**

Bai Yangbo'**
College of Precision Instrument and Opto-Electronics Engineering ., Tianjin University, Tianjin 300072, China
Abstract

Jin Yongxing®

? Key Laboratory of Opto-Electronics Information and Technical Science . Ministry of Education ,
Tianjin University, Tianjin 300072, China

* School of Chemical and Biomedical Engineering, Nanyang Technological University . Singapore, 637598

An optical fiber Sagnac magnetic field sensor based on magnetic fluid is proposed. The magnetic fluid

exhibits magneto-optic birefringence under external magnetic field, in which the nanoparticles form chains along the
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magnetic field and cause the anisotropy. The interference spectrum of the sensor shifts with the external magnetic

(1 0e~=79.578 A/m) and 0. 60 Oe for 60 pm thickness, respectively. When the plane of the magnetic fluid is
effect; birefringence
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field due to the magnetic fluid film inserted in the Sagnac loop together with a section of polarization maintaining
perpendicular to the direction of the magnetic field, the output spectrum does not shift with the variation of the

fiber. The output spectrum shifts with the variation of magnetic field strength when the plane of the magnetic fluid is
perpendicular to the direction of the light and parallel to the direction of the external magnetic field. The achieved
magnetic field strength.
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sensitivity and resolution of the sensor. which are related to the thickness of the magnetic film, are 16.7 pm/Oe
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Fig. 1 Scheme of optical fiber magnetic field sensor

based on magnetic fluid film
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Fig. 2 Measured transmission spectra of the sensor

under different magnetic field strengths
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spectra under different external magnetic field strengths; (b) dip wavelength shift
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