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Abstract

In order to enhance the magneto-optical properties of magnetic films, the quadrilayer array films
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were designed by Comsol, and the numerical calculations were shown as for two-dimensional or-
derly array film. The anisotropies of surface plasmon resonance with wavelength and azimuthal
angle of incident plane were presented. Furthermore, the optical reflectance and the longitudinal
Kerr spectra varying with wavelength and azimuthal angle of incident plane were studied in the
range of visible light. The calculations showed the enhancement of magneto-optical Kerr rotation
for the quadrilayer array film in comparison with that of the single layer Co film. It is elucidated
that the magneto-optical enhancement of quadrilayer array film can be realized by the coupling
between surface plasmon resonance and cavity effect. The study will be valuable in future applica-
tions for high performance magnetic film.
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Figure 1. The schematic for COMSOL calculation model
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Figure 2. (a) The cross-section schematic of magnetic quadrilayer of nano-array; (b) The X, y axis is along the perpendicular
direction of the square array, respectively. The alphabet of 0 is expressed as incidence angle of light, the alphabet of ¢ is ex-
pressed as light azimuthal angle for the array film
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Figure 3. Simulation result of incident light’s wavelengths that need to excite surface plasmon resonances involving the dif-
fraction orders for various azimuthal angles along the interface of Co layer of array in air
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Figure 4. Simulation result of incident light’s wavelengths that need to excite surface plasmon resonances involving the dif-
fraction orders for various azimuthal angles along the interface of Co layer of array in the dielectric of HfO,
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Figure 5. The reflectivity of the quadrilayer of nano-array as a function of wavelength with various azimuthal angles of in-
cident plane
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Figure 6. The comparison of reflectivity between monolayer and quadrilayer of Co nano-array
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Figure 7. The comparison of distribution of normalized electric field |E|/| E0| for nano-disk between two azimuthal angles
0°and 30°. |E| stands for electric field amplitude, |E,| stands for electric field amplitude of incident light
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Figure 8. Kerr spectra with various azimuthal angle for monolayer of nanoarray
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Figure 9. Kerr spectra with various azimuthal angle for quadrilayer of nanoarray
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