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Design And simulation of device with asymmetric Transmission Based on Nonlinear
Photonic Crystal

M. Zarei-Mahmodabadi!, M. K. Moravvej-Farshi?, and F. Nazari?

'Faculty of Electrical and Computer Engineering, Tarbiat Modares University, Tehran 1411713116, Iran.
2Faculty of Engineering Modern Technologies, Amol University of Special Modern Technologies, Amol, Iran

Abstract- An optical device with asymmetric transmission based on nonlinear silicon photonic crystal is designed. A
common approach for producing nonreciprocal (asymmetric) transmission is to break the structural symmetry. For
this purpose we utilize a photonic crystal waveguide that is asymmetrically side coupled to a cavity in both forward
and backward directions. This asymmetric coupling together with the Kerr nonlinearity can provide the
nonrecieprocal Transmission Rate of 46db in forward and backward directions. The photonic crystal waveguide is
created by a removal a row of air holes from a two-dimensional Si slab photonic crystal with hexagonal lattice of
constant a=477 nm and air holes radii of r=130 nm. The polarization of input light is assumed to be TE.

Keywords: Photonic crystal, Kerr nonlinearity, Optical isolator, Transmission, Fano.
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