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Optical Magnetic Field Sensors Using YIG Single Crystals
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A new type of magnetic field sensor based on creation of
the Faraday effect by rotation magnetization of YIG single
crystals is described. The influences of both the Cotton-
Mouton effect and cubic anisotropies on the sensor
characteristics are also discussed. The linearity error of the
sensor output was very small in external magnetic fields
ranging of 0.02-200 Oe. The temperature dependence of the
sensor output was obtained with an accuracy of =1 %
between 20 C and 120 C.
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Fig. 1 Schematic diagram of a magnetic field sensor using
a YIG single crystal.
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Fig. 2 Optical output intensity as a function of the applied
magnetic field H,.
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Fig. 3 Extinction ratio as a function of the azimuthal angle
of the plane of linear polarization light with respect to the
optical axis of the YIG crystal.
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Fig. 4 Azimuthal angle dependence of the optical output
characteristics: (a) calculation results and (b) experimental
results.
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Fig. 5 Propagation direction dependence of the optical
output characteristics: (a) calculation results and (b)
experimental results.
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Fig. 6 Linearity error of the output signals as a function of
the applied magnetic field H,.
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Fig.7 Signal-to-noise ratio as a function of the applied
magnetic field H,.
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Fig. 8 Temperature dependence of the sensor output
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