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Fig. 3 Flow chart for parallelized FDTD method for antennas fed through coaxial transmission line
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Parallel computation for radiation characteristics of cage
antenna of radiating-wave EMP simulator

Zhu Xiangqin', Wang Jianguo'?, Cai Libing', Qiao Hailiang', Chen Zaigao'
(1. Northwest Institute of Nuclear Technology, Xi’an 710024, China;
2. School of Electronic and Information Engineering » Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A parallelized finite-difference time-domain(FDTD) algorithm based on MPI platform, combined with antenna
theory, is presented for analysis of the radiation characteristics of the large biconical-cylindrical cage antenna fed through the coax-
ial transmission line and excited by a double-exponential pulse, which can not be done on a personal computer due to long time and
limited computation resources. The number of total cells for parallelized FDTD computing is about 2 billion. Numerical results
show that cage antenna radius do not have a significant effect on the rise time and the peak value of the radiated electric field when
the cage antenna radius is more than 3. 5 m. In addition, the reflection and the loss from the ground have a great effect on the peak
value and pulse width of the radiated E-field in the horizontal plane above the ground up to 0. 5 m and have little effect on the rise
time and the peak value of the radiated E-field in the horizontal plane above the ground up to 6 m except the pulse width of the ra-
diated E-field at the same point. It is found that the nearer to the ground, the faster the decrease of the peak value,

Key words: electromagnetic pulse; cage antenna; biconical-cylindrical; finite-difference time-domain method; paral-
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