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Preliminary experimental investigation of field distribution characteristics in
horizontally polarized bounded-wave EMP simulator with 9.5 m in height

Wu Wei, Wang Haiyang, Wu Gang, Zhu Xiangqin, Xiao Jing, Cheng Le
(State Key Laboratory of Intense Pulsed Radiation Simulation and Effect, Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: The electric field in a horizontally polarized bounded-wave electromagnetic pulse(EMP) simulator
with 9.5 m in height are got by experimental measurement. The study of field distribution characteristics in the
simulator based on the field, including the quantity analysis of the field uniformity in some domain and the method for
defining the effective testing space in the simulator, is given. The domain of an effective space with the lowest
horizontal plane 2 m away from the ground is estimated. The experimental results show that, the peak-value of the
electric field of the testing point right under the bicone’s center with a distance of 5.5—7.5 m decreases inversely with
the distance between the testing point and the bicone’s center. The effect of the discontinuous configuration of the
bicone and the plane on the electric field in time domain of the testing points under the center is slower as the distance
increases, but the influence of the ground on the field is quicker; The field along the leakage direction of the field in
the simulator decreases more slowly than those along the bicone’s symmetric axis, as the testing-points located at a
horizontal plane far away from the ground; The mean value of the normalized electric field in 12 mX12 m
domain on the horizontal plane 1 m away from the ground in the simulator is 0.678, the corresponding standard
deviation is 0.068 9, and the field uniformity is 2.039 dB.
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Fig. 1 EMP simulator with 9.5 m height
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Fig. 4 Normalized E, of some points below bi-cones’ center in time-domain
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Table 1 Comparison of peak-values of normalized E, at points away from the center of some horizontal plane

v x/m

h/m point’s location/m normalized peak-value rise-time/ns FWHM/ns
2 (2,7.5,0) 0.738 2.28 13.16
2 (4,7.5,0) 0.719 2.20 12.87
2 (6,7.5,0) 0.652 2.53 10.80
2 (0,7.5,2) 0.724 220 13.40
2 (0,7.5,4) 0.720 2.30 12.83
2 (0,7.5,6) 0.600 1.80 12.07
3 (2,6.5,0) 0.819 2.16 19.76
3 (4,6.5,0) 0.738 2.29 18.60
3 (6,6.5,0) 0.662 2.35 18.20
3 (0,6.5,2) 0.792 2.44 19.24
3 (0,6.5,4) 0.753 217 18.94
3 (0,6.5,6) 0.609 2.75 16.60
4 (2,5.5,0) 0.878 231 25.63
4 (4,5.5,0) 0.834 2.83 24.29
4 (6,5.5,0) 0.735 2.46 22.83
4 (0,5.5,2) 0.801 2.37 25.09
4 (0,5.5,4) 0.770 2.83 24.11
4 (0,5.5,6) 0.624 2.51 21.66
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Fig. 6 Comparison of normalized E. of some points located away from the center of the horizontal plane with # =3 m along x-axis and z-axis
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