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Improvement of Figure of Merit of Faraday Effect of Fe (Co) Thin Film by
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Although ferromagnetic metals such as iron and cobalt have a giant Faraday rotation, it is difficult to apply them to
optical devices because of their strong light absorption. If the giant Faraday effect of the ferromagnetic metal is
applied to magneto-optical devices using the transmission light, the ferromagnetic metals must be arranged on the
thin film structure in such a way as to reduce the light absorption. An even more important issue is how to suppress
the reflection light caused by a refractive-index difference with a light pass medium. In this study, we introduce an
induced transmission filter with iron or cobalt thin film to enhance the transmittance at the light-wavelength of 1550
nm. We also investigate the Faraday effect. The fabricated filter consisted of a center-positioned magnetic layer
sandwiched by top and bottom admittance matching layers. When the admittance matching layer thickness was
changed, the Faraday effect was enhanced compared with the basic structure that never decreased the Figure of
merit (FOM), defined here as a Faraday-rotation per transmission loss [deg./dBI.
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Table 1 Evaporation conditions of materials.

Material Temperature Degree of Depo. Rate Ton-gun parameters
(0) vacuum(Pa) (A/sec.) Gas Vic (V) Tic (mA) Ton current density (uA/cm?)
Fe <80 1.0x102 0.5 Ar 500 600 31
Co <80 <4.0x104 0.5 — — — —
Ta205 80— 150 1.5x102 2.0 02 900 900 104
Si02 80— 150 1.5%x102 6.0 Oq 750 900 92
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Fig. 1 Cross section image of induced transmission
filter with Fe.
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Fig. 2 Faraday effect measurement set-up.
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Fig. 3 Magnetization curves and Faraday rotation
angle of Fe, Co single layer.
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Table 2 Optical and magnetic properties of Fe, Co
single layer prepared by IAD method.
Fe Co
Ref. Exp. Ref. Exp.

Property

Refractive Index

3.6211 3.65 4.2912 4.30
n (@1550nm)
Extinction coefficient
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k (@1550nm)
Magnetic saturation
21.619 18.8 17.919 17.0
Ms (kG)
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Fig. 4 Faraday rotation angle of Fe, Co single
layer compared with those of Ref. 14).
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filter with Fe and Co films, thickness are 65 and 55
nm, respectively.
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Fig. 7 Faraday rotation angle of induced
transmission filter with Fe (or Co) film compared
with Fe (or Co) single layer.
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