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Design of Fresnel lens based on graphene oxide film
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Abstract: Two-dimensional materials have excellent optical properties such as high refractive
index and high transmittance. At the same time, when graphene oxide materials are processed by
laser, reduction reaction occurs and reduced graphene oxide with graphene-like characteristics is
generated, which makes it possible to design Fresnel lenses based on graphene oxide materials.
Compared with the traditional optical lens and micro optical lens, this design reduces the lens size
from centimeter to nanometer level. In this paper, a Fresnel lens based on graphene oxide film is
designed for the working wavelength of 532 nm. The focusing effect of the Fresnel lens is tested by
Rayleigh-Sommerfeld diffraction theory and numerical simulation of electromagnetic field. The

graphene oxide film is prepared by the drop-casting method with the thickness of about 500 nm,

i HER - 2023-03-08
F—1EF . TR 1998—), B, W54, W70 MR, E-mail: 203590635@st.usst.edu.cn
WIEES . KEW (1983—), B, #IZ, BT RgROE et Serrs.

E-mail: qimingzhang@usst.edu.cn


mailto:203590635@st.usst.edu.cn
mailto:qimingzhang@usst.edu.cn

© 64 ot

5 a%

546

and the Fresnel lens is processed by laser on the film. Finally, the diameter of the focus spot is 2.14

um, and the focusing efficiency is 41.2%. Compared with the spraying method for preparing

graphene oxide films, the drop-casting method for preparing graphene oxide has the advantages of

high efficiency and low cost. This design provides the possibility for the integration and large-scale

production of nanometer scale graphene oxide based optical systems.
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Fig. 1 Schematic diagram of Fresnel lens on

graphene oxide film
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Tab.1 Structural parameters of Fresnel lens for focusing green light
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Fig. 2 Electric field distribution on the focusing plane based on Rayleigh-Sommerfeld diffraction theory
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Fig. 3 Electric field distribution on the propagation plane and the focusing plane based on FDTD
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Fig. 4 Comparison between electric field distribution based on
FDTD and based on Rayleigh-Sommerfeld diffraction theory
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Fig. 5 Preparation of graphene oxide film by drop-casting method
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Fig. 7 Experimental processing results and characterization results
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