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Enhanced effective second-order nonlinearity due to the plasmonic
resonance of the gold nano wire

Rana Asgari Sabet!, Habib Khoshsima®, Abdolrahman Namdar?, Vahid Ahmadi®

! Research institute for applied physics and astronomy, University of Tabriz, Tabriz
%Faculty of physics, University of Tabriz, Tabriz
*Faculty of electrical and computer engineering, Tarbiat Modares University, Tehran

Abstract- A golden nanowire with square cross section is used to enhance the second-order nonlinearity of the embedding
nonlinear dielectric. Simulation results using the finite element based software reveal that the plasmonic resonance of the
considered structure occurs in the wavelength 1.5 um. Second-order localization factor is obtained for the considered
structure. To obtain the amplitude of the transmitted and reflected second-harmonic fields, finite element time domain
simulation is used. Drude model in time domain is applied in these simulations. The effective electric susceptibility is
retrieved using nonlinear retrieval method.

Keywords: Plasmonic resonance, electric field localization, effective susceptibility, enhanced nonlinearity
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