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3D-printed conformal metasurface invisibility cloak with arbitrary
boundary

WANG Chao-Hui, XU He-Xiu, PANG Zhi-Chao, WANG Ming-Zhao, WANG Shao-Jie
(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: Metasurfaces have intrigued great interest among researchers in electromagnetic (EM) engineering field due
to the powerful ability of EM manipulation and advantages of low loss, low profile and ease-fabrication. Nevertheless,
due to the limitation of the fabrication technology, currently, most of the reported metasurface carpet invisibility cloaks
are composed of two-dimensional planar structures. It is still a challenge to achieve conformal metasurface carpet invisi-
bility cloak for an object with arbitrary boundary. Therefore, we designed and demonstrated a conformal metasurface
carpet invisibility cloak with arbitrary boundary based on metasurfaces and 3D-printed technology, which breaks the
limitation of two-dimensional planar structures and achieves radar stealth for ground object. Both simulated and mea-
sured results show that such conformal metasurface invisibility cloak exhibits an excellent stealth performance and sus-
tains performance stability at certain incident angles. Notably, the proposed 3D conformal metasurface invisibility cloak
not only promises a wide application prospect in the EM stealth field, but also opens a new way to design EM devices.
Key words: metasurfaces, invisibility cloak, 3D printing, radar stealth, conformal
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Fig. 3 Meta-atom and electromagnetic (EM) response, (a)
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tude of the meta-atom at 13 GHz for different incident angles
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b, ¢) far field E-field distributions, (d, e, f) near field E-field distributions
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