Abstract
Applications of Graphene Metasurfaces for manipulation of electromagnetic
waves scattering

By
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In this thesis, several graphene-based metasurfaces have been designed using two commercial software:
CST Microwave Studio and HFSS. In the considered projects, analytical and numerical results agree very
well which verifies the correctness of analytical approaches presented in the thesis.

Firstly, mantle cloaking of a dielectric cylinder under the oblique illumination of an incident with TM,
polarized plane wave is considered. The required surface impedance of a covering metasurface is
analytically obtained. By changing chemical potential of graphene, mantle cloaking is achieved for
different frequenciesandincident angles. Inthe next sections, dual-polarized tunable mantle cloaking for
TM, and TE, incident wave is achieved by covering the dielectriccylinder with graphene strips. Scattering
manipulation of dielectric and conducting cylinders are also studied. It is shown that by covering the
cylinders with graphene nano-patches and by changing the chemical potential of graphene, the radar
cross-sections of the cylinders transform to that of the smallerorlargercylinders.

A reconfigurable graphene-based metasurface lensis designed. By changing the chemical potential of the
graphene, its operation frequency, and focal point change. Next, a tunable polarization converter based
on graphene wires is designed which rotates the linear polarization of the incident wave with tunable
operation. Finally a graphene-based leaky wave antennais designed whose gainisincreased by loading
it with a dielectricslab.
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