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In this study, we developed a sub-wavelength multiferroic glass that incorporates a
“multiferroic function combining magnetic and dielectric properties” into a sub-wavelength
artificial material having a structure smaller than the wavelength of light, and examined a
novel light wavelength conversion function. As a result, we created a vortex-like magnetic
order, —-magnetic toroidal moment- that breaks the space inversion and time reversal
symmetries simultaneously, in the nanostructures made of room temperature ferromagnet
permalloy (NisFes), and found that it generates optical second harmonic signal. This
provides a new possibility for multifunctional light wavelength conversion by inversion-
broken spin arrangements.
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