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Coupling coefficients of a thin-film waveguide grating based on metamaterial
Nazanin Kakoolaki, Abdollah Hassanzadeh

Department of Physics, University of Kurdistan, Sanandaj, Iran

Abstract- We study the propagation and interaction of optical radiations in dielectric waveguides with the help of coupled
modes theory. Using the perturbation theory, we examine coupling coefficients for thin film waveguides with periodic
refractive index of waveguiding film. The cover layer is made of metamaterial. We show that the coupling coefficients of the
fundamental mode vanish in this structure. A three order of magnitudes enhancement in the coupling coefficients is observed
compared to conventional waveguides. Furthermore, we examine the effect of changes in coefficients of permittivity and
permeability of the film and substrate on the coupling coefficient of this structure.

Keywords: optical waveguide grating, coupling coefficient, metamaterial.
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