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Design of an integrated lens for separating microwave and optical wave

CHE Rongrong. YI Zixuan, ZHU Qi

(Dept. of Electronic Engineering and Information Science, University of Science and Technology of China, Hefei 230027, China)

Abstract: An integrated lens was designed, which is composed of an optical Fresnel lens (OFL) and a
microwave helix array (MHA). The OFL focuses the incident light wave while the MHA focuses on the
incident microwave. The MHA has little effect on blocking incident light while the OFL has effect on
microwave transmission. The proposed integrated lens can simultaneosly focus microwave and optical wave
on two different spots, and the distance between them is 35cm. The intensity of the electric field has a 5-
fold improvement at the microwave focus. So it can transmit and receive microwave signal on the basis of
the full use of the incident visible light when the integrated lens is uploaded.
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Fig. 1 Structure of a microwave zone plate lens
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Fig. 2 The schematic of the proposed integrated lens

for focusing light and microwave at difference position
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Fig.3 The schematic of microwave zone plate lens
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Fig.5 The schematic of the left part of the symmetric

helix microwave zone plate lens
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Fig.7 The layout of final helix microwave zone plate lens
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Fig. 8 The schematic of an Optical Fresnel lens
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Tab.1 The angle 0, between connection of helix microwave

zone plate center to focal point and focal axis
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Tab.2 The convergency effect for microwave energy

in different microwave zone plate with different turns
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Fig. 10 Comparison of focusing properties of the present
helix microwave zone plate lens and

the traditional microwave zone plate lens
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Fig. 11 The effect of Optical Fresnel lens on microwave
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Fig. 12 Schematic and photo of the present the integrated lens
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Fig. 13 The E-field intensity distribution measurement setup
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