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Design of radial line continuous transverse stub antenna for

high-power microwave applications

SUN Yunfei, HE Juntao, YUAN Chengwei, ZHANG Qiang, ZHANG Zehat
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to realize the directed radiating of Ku-band HPM ( high-power microwave ) , a RL-CTSA (radial line continuous transverse

stub antenna) was proposed. The antenna was fed by circularly polarized coaxial TE;, mode and radiated by a concentric CTS ( continuous

transverse stub) array after the wave propagation through a double-layered radial line waveguide. The interspace between adjacent stubs along radial

direction was equal to one guide wavelength, a shorting pin was located at the end of the upper radial line waveguide and the space between the pin’

s surface and the innermost CTS radiator’s center was half a guide wavelength. As a result, the HPM-RL-CTSA works on standing wave. An

antenna prototype with a height of 80 mm and an aperture radius of 285 mm operating at 14. 25 GHz has been designed, which has a gain of

35.3 dBi, reaching an aperture efficiency of 47% . The reflectance of this antenna is less than —25 dB and the radiation efficiency is more than

99.0% . The simulated results indicate that this antenna has a power handing capacity of more than 1 GW.
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Fig.1 Sketch of the antenna
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Fig.2  Structure of the radiator unit
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Fig.3 Electric field and far-field radiation pattern of

the CTS radiator unit and traditional slot unit
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Fig.4 Cylindrical-coordinate system
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Tab.1 Parameters of the CTS radiator unit

{L '/ mm H—fEHLEH BEBRTE L/ mm
18.0 0.009 6 0.74
39.0 0.020 8 0.98
60.0 0.032 1 1.15
81.0 0.043 3 1.37
102.0 0.054 5 1.52
123.0 0.065 7 1.71
144.0 0.076 9 1.85
165.0 0.088 1 1.98
186.0 0.099 3 2.11
207.0 0.110 6 2.24
228.0 0.121 8 2.35
249.0 0.133 0 2.46
270.0 0.144 2 2.58
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Fig.6  Structure of the antenna
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Fig.7 Reflection coefficient of the antenna
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Fig.8 Simulated far-field patterns of the antenna
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Fig.9 Electric field distribution in the longitudinal

section of the antenna
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Fig. 10  Electric field distribution in the slots
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