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Optimization design of EMP radiation antenna based on TEM horn

Zhou Xing, LuYibing, ZhaoMin, Wang Pingping
(National Key Laboratory on Electromagnetic Environment Effects, Shijiazhuang Campus, Army Engineering University, Shijiazhuang 050003, China)

Abstract: Aiming at the problem of high reflection and poor low-frequency radiation performance of TEM
horn antenna, the simulation optimization design is carried out. The low frequency compensation methods of end
loading resistance and back loading resistance are analyzed by using time domain analysis method, and the structural
parameters such as the size of the TEM horn antenna and the apex angle of the plate are optimized. The peak field
strength and pulse width of the radiation field are improved by using the end crimping structure. According to the
simulation results, TEM horn antenna with length of 2.5 m, the included angle of the plates of 45° and antenna plate
apex angle of 45° is developed. The simulation results are verified by the measurement of the new antenna. The results
show that the loading resistance can effectively reduce the reflection, and the peak field strength and pulse width of the
back loading resistance are higher than that of the end loading resistance, and the effect of 4 resistors in parallel
loading is better. The radiation performance of the antenna can be improved by appropriately increasing the antenna
length, the apex angle of the plate and the included angle between two plates. The research results provide a reference
for the application of TEM horn antenna in the radiation nuclear electromagnetic pulse test system.

Key words: TEM horn antenna, nuclear electromagnetic pulse, antenna size optimization, loading resistor,

antenna structure optimization
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Fig. 4 Model of TEM horn antenna with end load resistors
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Fig. 5 Comparison of reflection waveforms with end load resistors Fig. 6 Radiation field waveforms with end load resistors
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Fig. 8 Model of TEM horn antenna with back loading resistors
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Fig. 9 Reflection waveforms with back loading resistors Fig. 10 Radiation field waveforms with back loading resistors
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Fig. 13 Influence of antenna plate apex angle on radiation field
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