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Abstract

A frustum-wire grid horizontally polarized antenna was designed by replacing the coning angle
with a cylinder of different length on the basis of a biconical-wire grid horizontally polarized an-
tenna. When the excitation source waveform is double exponential wave, the output waveforms of
the two types of antennas are calculated by simulation software of Computer Simulation Technol-
ogy Microwave Studio (CST MWS). Compared the output electric field waveform of the two struc-
tures with the high-altitude nuclear electromagnetic pulse (HEMP) standard waveform, such re-
novation makes the peak of electric field rising 2.47%, the error in the rise time (the time width of
the pulse from 10 percent to 90 percent of the peak) declining from 20.40% to 0.04%, and the er-
ror in the Full Width Half Maximum (FWHM) decreasing from 8.26% to 1.46%, which means closer
to HEMP standard waveform in terms of main parameters.
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Figure 1. Comparison diagram of biconical-wire grid antenna (left) and frustum-wire grid antenna (right)
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Table 1. Main parameters of frustum-wire grid horizontal polarizad antenna model
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Figure 2. Schematic diagram of antenna with frustum-wire grating structure
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Figure 3. Voltage waveform of excitation source
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Table 2. Main parameters of E-field waveforms at different points
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Figure 4. Comparison diagram of E-field waveforms at different points
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Figure 5. E-field distribution of frustum-wire grid horizontal polarizad antenna
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Figure 6. E-field waveforms of P point under different conditions
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Table 3. Main parameters of E-field waveforms with different values of I at P point
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