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Application of electrostatic jet-print technology in terahertz

metasurface devices fabrication
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(1. School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
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Abstract: In recent years, terahertz technology has been developed rapidly, and terahertz devices based on
metasurfaces have received widespread attention and have been applicated in many areas, including terahertz
imaging, spectroscopy, biosensing, and so on. However, the fabrication of the terahertz metasurface devices is
complex and costly, while electrostatic jet-print technology has the advantages of mask-free, low cost, high
precision, and special-shaped curved surface conformability. In this work, a terahertz absorber based on the
electrostatic jet-print technology was designed and fabricated, and characterized by using a reflective terahertz
time-domain spectrometer (THz-TDS). The result shows an absorption rate greater than 90% in the range of
0.098-0.353 THz, which is basically consistent with the simulation result. In addition, a terahertz polarization
converter was also designed. The conversion efficiency in the range of 0.167-0.355 THz is greater than 95%,
while the relative bandwidth is about 72%. The fabrication process conditions of the designed terahertz

polarization converter was then analyzed, and the electrostatic jet-print technology was verified to be a promising
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fabrication method. The research results show that the electrostatic jet-print technology has broad application

prospects in the fabrication of terahertz metasurface devices.

Key words: eclectrostatic jet-print technology;

polarization converter
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Fig.l (a) Schematic diagram and (b) optical picture of the home-made electrostatic jet printing system based on EHD principle
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Fig.2 Picture of a nozzle with an internal diameter of 500 pm producing

a jet with the diameter of 4.4 pm (Scale bar is 300 um)
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Fig.3 (a) A transparent metal grid sample with the line width of about
S um on a glass substrate (the scale bar is 200 pm and 50 pm);

(b) Visible light transmission spectrum of the sample
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Fig.4 Complex patterns with discontinuous points printed on the glass

substrate (Scale bar is 5 mm)
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Fig.5 Schematic of (a) structure and (b) equivalent circuit model of the

multilayer terahertz absorber
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Tab.l Optimized parameters of the terahertz
absorber
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Fig.6 Absorption curves obtained by simulation, equivalent circuit

calculation, and experimental results
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Fig.7 Picture of the terahertz absorber sample indicating the good

optical transparency (Scale bar is 400 pum)
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Fig.8 Schematic of (a) unit structure and (b) the top schematic view of a

terahertz polarization converter
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Fig.9 (a) Co- and cross-polarized reflectance and (b) polarization

conversion rate of the terahertz polarization converter
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