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Omnidirectional High-Reflection Surface Design for
Photonic Crystal-Based Stealth Radar Reflectors

ZHAO Xuanke, WANG Jinjin
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: To address the limitations of traditional radar reflector surfaces, such as large vol-
ume, heavy weight, high loss, low transmission efficiency, and poor maneuverability, one—di-
mensional photonic crystal structural materials were applied in radar self-stealth design by utiliz—
ing the band gap characteristics of photonic crystals. Considering the submillimeter-wave radar
with a wavelength of 0.12mm as an example, a photonic crystal radar reflector surface with a full
angle and high reflectivity was designed using two modes of material and structural design re-
quirements. The transfer matrix method was used for simulation optimization, yielding optimal
structural and material parameters. The thickness of the entire radar reflector surface was only
237 pm. Within the range of incident angles from 0° to 75°, the radar transmission wavelengths
were located at the center of the photonic crystal band gap. The reflectivity for a radar wave-
length of 0.12 mm was close to 100%, and maintained a relatively wide bandwidth redundancy,

significantly improving the transmission efficiency of existing radar reflector antennas. Additional-
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ly, this method reduced radar power consumption and infrared characteristics, enabled system

miniaturization, and consequently enhanced radar maneuverability and stealth capabilities.

KEYWORDS: stealth radar; photonic crystal; radar reflector surface; transfer matrix method;

photonic band gap
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