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Topolopy optimization-based research of
metalens at endface of fiber bundle

JIAO Tong"? ,LIN Yu' ,WANG Cheng-miao' ,HAN Ye-ming' ,DENG Yong-bo'*
(1. Changchun Institute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences,Changchun 130033, China;
2. University of Chinese Academy of Sciences,Beijing 100049 , China)

Abstract : As a research hotspot in the field of nano-optics, metalens can be integrated with optical fiber bundles to
fully reflect their light and thin characteristics. The combination of the two is conducive to propmotingthe miniaturiza-
tion of imaging systems. In this paper,a novel of concentric ring structure metalens is designed using topology optimi-
zation method , and the integration of metalens and optical fiber image transmission bundle is accomplished using nano-
3D printing technology. The diameter of the metalens is 30. 47um, and the numerical aperture (NA)is 0. 8. Imaging
experiments are carried out using a white LED light source and the results show that the metalens has good imaging
performance. The miniaturized imaging system integrated with the metalens and fiber bundle proposed in this paper
can be applied in various fields such as medical treatment,industry,and military applications.
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Fig. I The overall design area of the metalens
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Fig. 2 Topology optimization design process for metalens
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Fig. 3 Schematic diagram of the structure of the metalens
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Fig. 4 Principle for imaging system
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Fig. 5 Focusing properties of metalens
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Fig. 6 Imaging experiment and results of metalens
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