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Magnetic-field sensitivity of air-core photonic crystal fiber

Li Yan, Sun Yanfeng, Song Jingming, Jiang Man
(School of Instrumentation Science & Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: Air-core photonic crystal fiber is a new optical fiber used in fiber-optic gyroscope, which has
better diamagnetic than traditional optical fiber. Magnetic-field sensitivity of the fiber is characterized by
the Verdet constant of the fiber. In order to study the magnetic-field sensitivity of air-core photonic
crystal fiber, Comsol software was used to simulate the Verdet constant of HC-1550-2 air-core photonic
crystal fiber in this paper. At the same time, a dual-optical system including a Faraday Rotation Mirror
(FRM) was chosen to measure the air-core photonic crystal fiber’s Verdet constant. In the system, the
FRM can eliminate the influence of the linear birefringence in the tested fiber on measurement. The
measured results are in agreement with the simulation results. It can be seen from the results, Verdet
constant of air-core photonic crystal fiber is nearly 1/100 of the traditional optical fiber, which verifies
that air-core photonic crystal fiber has the advantages on decreasing the magnetic-field sensitivity.
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Fig.1 Schematic diagram of Faraday effect
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Tab.1 Structural parameters of HC-1550-2

Parameter HC-1550-2/pm
Core diameter 9.2
Pitch 3.8
Diameter of holey region 70
Small hole diameter 2.15
Cladding diameter 120
Coating diameter 220

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

N

% 12 37 F B .EGRT MRS AR R 4053

FI I Comsol H1 A4 %t 25 5806 ¥ M ik G 4 #iAT T
REAUGE ST LA 544 TP 2 BT

2 HC-1550-2 JL{i[ {5 KL
Fig.2 Geometric simulation diagram of HC-1550-2
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Fig.3 2D diagram of simulation results
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Fig.4 Simulation of energy distribution diagram
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Fig.5 Schematic diagram of the system including a FRM
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Fig.6 Sine drive current schematic diagram
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Fig.7 Measuring result of HC-1550-2 air-core photonic
crystal fiber
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