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The investigation of focusing characteristic based
on double Bowtie nano-lithography structure

Jie Zheng!, Xianchao Liul 2, Yuerong Huang?!, Yunyue Liul, Weidong Chen! and Ling Li*

'College of Physics and Electronic Engineering, Sichuan Normal University, Chengdu 610101, China; *School of Optoelectronic
Information, University of Electronic Science and Technology of China, Chengdu 610054, China

Abstract: Bowtie aperture has been widely applied in the realm of nanometer direct-writing lithography for obtaining
focusing spots beyond the diffraction limit. However, the obtained spot is elliptic-shape for the Bowtie case, which
impacts the applications of the Bowtie structure. Double Bowtie aperture, as a novel nano-lithography structure, is
proposed to attain circle-symmetric focusing spots beyond diffraction limit. The results demonstrate that cir-
cle-symmetry spots can be obtained, and the electric field intensity of transmission light is 22 times of that of inci-
dence. By combining the double Bowtie structure with metal-insulator-metal, the propagation length of the enhanced
transmission light is obviously prolonged.
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Fig.1 Nano-lithography structure diagram. (a) Bowtie structure. (b) Double Bowtie structure.
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Table 1 Parameters of double Bowtie structure.
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Fig. 2 Contrast diagram of focused spots in (a) Bowtie structure and (b) double Bowtie structure.
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Fig. 3 Characteristic of electric enhancement in double Bowie structure with different distances. (a) The result of E/Ey? with

working distance (b) D=0 nm, (c) D=20 nm.
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Fig. 4 Distribution of total electric field intensity in (a) double Bowtie+Ag/Pr/Ag and (b) double Bowtie structures.
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Fig. 5 Variation of E%Ey? and FWHM with the working distance (D) in the photoresist center.
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