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Recently, it has become possible to control the optical response of a material by introducing
subwavelength artificial structures smaller than the wavelength of light. In this study we explored novel
nonlinear magneto-optical effects in artificially realized multiferroics (“artificial multiferroics”). Multiferroics are
the materials where space inversion and time reversal symmetry are broken simultaneously. Multiferroics have
attracted much attention due to their combined magnetic and dielectric properties and resultant novel
magneto-electric functionalities. Here we created artificial multiferroics by introducing inversion-broken
structures into standard room temperature ferromagnets such as Ni, NiFe, etc. By utilizing electron beam
lithography, we made several types of artificial multiferroic thin films with different size of structures, periods,
and shapes.

As one of novel nonlinear magneto-optical effects, we investigated magnetization-induced second harmonic
generation (SHG) which are allowed only in non-centrosymmetric magnets in the electric-dipole approximation.
We measured SHG properties of artificial multiferroics in reflection and transmission geometry. From the
measurement of the magnetic field dependence, clear magnetic hysteresis was observed in the SHG

intensity, and it was revealed that SHG intensity can be magnetically controlled.
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