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Micro-fabrication structures made of metal and dielectric materials have potential to realize

large polarization cause of their high mobility and high density of free carrier in the metallic part

of the metamaterials. In this work, we propose a structure for nonlinear optic effect which is based

on asymmetric grating structure. The linear response for electromagnetic-wave in IR-visible region

was calculated by using FDTD method. The motion of charges in metal part of the metamaterial

was modeled by a free electron in electromagnetic fields to give the displacement from equilibrium

position. We estimated the second order nonlinear susceptibility x(?) to be ~ 10"pm/V in the

frequency region in which E field is asymmetrically distributed in the metal part in the unit cell.

It was found that the nonlinearity in thin layer of the metamaterial was comparable to that in the

bulk of nonlinear crystals.
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Au | 170nm

ARSI | 140 nm

Quartz substrate
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