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Research question: Can we use simulations to predict properties of metamaterials dielectric characteristics to achieve a negative reflective index?

Abstract Dispersion Relation Discussion
A metamaterial is a composite of types of materials Material optical properties change depending on the wavelengths of the incident Dispersion relation graphs took two forms, elliptical and parabolic. The
in a thin layered array, metals and dielectrics. electromagnetic wave. To simulate the metamaterial dispersion relation, experimental elliptical dispersion relation gives us useful information on wave
Metamaterials interact with electromagnetic waves values of the wave propagation within the material (metal and dielectric) with propagation in an anisotropic manner, but the parabolic dispersion
differently than conventional materials due to their thickness ratio of the layers can theoretically calculate the anisotropic permittivity. relation shows that the metamaterial refraction index maintained a
anisotropic dispersion relation resulting in a negative Using a dataset, the index of refraction (Both real and imaginary) of the material can be negative value past a given wavelength. Not all metamaterials contain a
index of refraction. The layered material dispersion calculated across the wavelength range and a function for the dielectric permittivity (Fig negative refraction value so simulation of the dispersion relation can
relation changes depending on the orientation layering 2). The relationship between wavelength and permittivity, or dispersion relation, can also show the compatibility of the materials. With the wave propagation in
of the system. With data collected on the permativities be shown in elliptical form (Fig 3). For a metamaterial that has already been produced, the parallel direction being dependant on the wavelength of the
of two different substances, a model of the the dispersion relation can be simulated using a simpler graphical calculation (Fig 4). For incident beam, the perpendicular permittivity is the majority factor
metamaterial can be simulated using MATLAB to both ideal and real systems, the same rule of mixing and anisotropic wave propagation when determining the dielectric permittivity (Fig 5).
predict a specific value for the dielectric constant. equations can be used for both.
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the permittivity of the material (Fig 1). A dispersion structure.
relation is the display of the permittivity in both the Fig 2) dielectric permittivity simulation of the TiO2  Fig 3) The dispersion relation of the TiO2 and Si
parallel and perpendicular directions to the incident and Si layering. Both the real and the imaginary system. The relation follows the elliptical system and
wavelength. This research project is finding ways of values are prevalent in the system. increase propagation as you decrease wavelength. REfe Frences
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