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Analysis of Directionality for Spatial Electromagnetic Field
Measurement Based on Faraday Effect

Su Yang ' Wang Jiangping Li Yuquan

(Laboratory of Optical Communication , Institute of Communications Engineering ,

PLA University of Science and Technology, Nanjing, Jiangsu 210007, China)

Abstract To solve the directionality of spatial magnetic field measurement , two schemes including three-
dimensional measurement and simultaneous measurement of transverse, longitudinal components are proposed. The
simulation and calculation of three crystals (ThY) IG, Ce: YIG and YIG by Jones matrix are carried out, and the
directionality of magnetooptic glass of MR4 is tested. Both theoretical and experimental results prove the feasibility of
the first scheme. For the second scheme the relationship between azimuth angle, ellipticity of the elliptical
polarization light and Faraday rotation angle, magnetic linear birefringence is gained, which confirms the feasibility

of the second scheme.
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included angle of two polarizers

«a=170° «a=60°
B/ I, B/ I,
—90 1.22 10 2. 62
—380 1.29 50 2.55
—170 1.35 60 2.45
—60 1.42 70 2. 32
—50 1.48 80 2.21
—40 1. 54 90 2.11
40 1.55 100 1. 94
50 1.46 110 1. 88
60 1.41 120 1.78
70 1. 34 130 1. 69
80 1. 28 140 1.59
90 1.22
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Fig. 6 (a) Relationship between ellipticity e and linear birefringence §, (b) relationship between azimuth

angle «, ellipticity ¢ and Faraday rotation angle
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