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High-efficiency wavelength-conversion in metal nano-net structures with threefold ro
tational symmetry
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Nonlinear metamaterials which consist of sub-wavelength artificial structures crea
ted by state-of-the-arts nanofabrication technology have been attracting attentions as new class of materi
als which enhance nonlinear optical responses. Symmetry of structures is critical for polarization control

in nonlinear optical processes, such as second-harmonic generation (SHG), which is important as a wavelen
th-conversion technique. In this study, we aimed to fabricate high-efficiency and polarization-controllab
e SHG device using metal nano-net structures with threefold rotational symmetry. We demonstrate that, in
achiral metal nanostructures with threefold rotational symmetries, a circularly polarized fundamental beam
produces a countercircularly polarized second-harmonic geam. These presented results are of practical imp

ortance for developing ultra-small circularly polarized light emitter and wavelength-conversion devices by
using conventional semiconductor and/or metallic materials.
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