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Tunable Giant Goos-Héanchen Shift from a Graphene Containing Structure
and its Application in Optical Switching

Ali Farmani, Mehdi Miri, and Mohammad Hossein Sheikhi
Shiraz, Shiraz University, Department of Electrical and Computer Engineering

Abstract- We analytically investigate distributed circuit modeling of the tunable-enhanced Goos-Héanchen shift of light beams
from a Graphene containing structure which supports TM surface waves. Here the coupling of the incident wave to the surface
modes of the structure is used to enhance the Goos-Héanchen shift of the totally reflected wave. It is also shown that this large
lateral shift can be controlled trough controlling the dispersion properties of the surface modes by applying an electrical voltage to
the Graphene layer. A distributed circuit model is proposed for the Graphene containing structure and used to calculate the
reflection coefficient of the structure. Phase of the reflection coefficient is then used to calculate the Goos-Hénchen shift. Our
calculations show that by coupling the incident wave to the surface modes of the structure large Goos-Hanchen shift as high as
100 times of the free space wavelength can be achieved. Furthermore this large shift can be tuned by apply relatively small
voltages in order of 8 volts to the structure. Therefore, the proposed structure can be used for adjustable broadband switches.

Keywords: Surface Plasmon, Graphene Switch, Goos-Hénchen Shift, Graphene Surface Conductivity.
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