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Progress and prospect in satellite stealth technology

HU Haobin' , ZHANG Xiang' , LIAO Wenhe' , KONG Xianghun®
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;

2. College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Satellite stealth technology occupies a unique position in the space attack and defense system. It has certain similarities with the

stealth technology applied on ground armored vehicles, warships, and aircraft. However, due to the different satellite development conditions and

the space environment, satellite stealth technology faces greater challenges in its research and application. The requirements and conditions of

satellite stealth technology were summarized on the basis of satellite engineering application. The international cutting-edge stealth technology was

systematically reviewed. This research focuses on radar stealth methods, and infrared and visible light stealth methods. The technical bottlenecks

and future prospects of satellite stealth were discussed, in the aim to promote the application of stealth technology on satellites.
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(b) Olive-shaped satellite configuration
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Fig.3 Typical stealth satellite configuration
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(a) Side view of radome
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(¢) Simulated and measured reflectivity
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Fig.20  Absorbing honeycomb composite material
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(a) JrTE B AC AT I AL TE AR B
(a) Cylindrical object inside the Square-cloak

(b) BUIATER B4 (6. 70 GHz)
xz V1T ¥ H 3543 A1
(b) Distribution of E-field in the xz-plane for uncloaked
object at cloaked frequency (6.70 GHz)
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(¢) Distribution of E — field in the xz-plane for object

inside the cloak shell at uncloaked frequency
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(d) Distribution of E — field in the xz-plane for object inside
the cloak shell at cloaked frequency (6.70 GHz)
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Fig.21  Cylindrical object cloaked by the square-cloak
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(a) Picture of the fabricated rhombic cloaking shell and the

central part is a metallic thombus as the hidden region
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(b) Electric field distribution for the case with

the cloaking shell
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(c¢) Electric field distribution for the case without

the cloaking shell
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Fig.22  Hybrid invisibility cloak
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(a) Schematics of a stealth sheet
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(b) Photograph of SINW from scanning electron microscope
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(¢) Effect of SINW length on transmission spectra
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Fig.23  Ultrathin infrared stealth sheets
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(a) HITE5H
(a) Unit cell model
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(b) Measured absorption spectrum of our structure

under different incident angles at TE mode
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(¢) Thermal IR images of designed structure, metal, and

PET at a heating furnace with temperature of 60 °C
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Fig.26  Microwave-IR bi-stealth structure
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(a) Satellite overall structure diagram
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(b) Schematic of satellite layout
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Fig.27 Optical stealth satellite
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Fig. 28  Anti-reflection mechanism of carbon aerogel (¢) SEM image of the fabricated structure
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(¢) BRFTIFIE g T ER

(¢) Respective interference images when the cloak is on

(d) BRKHI T - H&

(d) Respective interference images when the cloak is off
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Fig.30 Optical metasurface skin cloak
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