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A Graphene-electrode-based Infrared Fresnel Lens with Multifocal Function
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We study through computational simulation the focal performance of an infrared (IR) Fresnel lens, composed of a multilayer-graphene zone plate
formed under a graphene electrode. Here the Fermi level £, of the patterned multilayer graphene is adjusted by the overlying graphene electrode.
The Fresnel lens effect, with respect to the reflectance contrast between the graphene electrode and the 8-layer graphene zone plate placed on a glass
substrate, has been analyzed over a broad wavelength range from 4 to 30 um. As the optimal wavelength of 8 um (considering the reflectance and the
reflectance-contrast ratio) is incident upon the Fresnel lens with a focal length of 240 um, the focal intensity is enhanced by a factor of 4.3 as the £, of
multilayer graphene increases from 0.4 eV to 1.6 eV, and is improved by a factor of 5.8 as the number of graphene layers increases from two to eight.
As a result, an all-graphene-based IR Fresnel zone-plate lens, exhibiting multifocal function (240 pm and 360 um) according to the selected £y, is

proposed as an ultrathin lens platform.
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OCIS codes: (050.1965) Diffractive lenses; (130.1750) Components; (160.4670) Optical materials; (220.3630) Lenses
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Fig. 1. A graphene-electrode-based infrared Fresnel zone plate (IR FZP) lens. (a) Schematic. (b) Process flow.
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