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Fig.1 Structure diagram of the pulsed electric field sensor
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Fig.2 Time domain and frequency domain calibration system for electric field sensor
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Fig.3 Frequency band curve of the sensor
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Fig.5 Time domain waveform of Gauss pulse 1
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Fig.8 FFT analysis of double exponential pulse 1
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Fig.9 Amplitude curve of the electric field sensor
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Table 1 Test result
ik i T MULAA /MHz EFE /s 5 /ns RIPE RS /Ve(V/m)!

Pulse waveform Cut off frequency/MHz Rising time/ns Half-bandwidth/ns  Sensitive coefficient
T 1 220 6 7 0.01125
Gauss pulse 1
bk 2 30 27.7 40.5 0.00960
Gauss pulse 2
bkt 3 10 97.4 130 0.00957
Gauss pulse 3
bk 4 3 306 442 0.00962
Gauss pulse 4
Tk 5 1 938 1360 0.00942
Gauss pulse 5
BUREK 1 100 3.45 62.5 0.01022
Dual exponential pulse 1
BURH K 2 70 3.7 96 0.00980
Dual exponential pulse 2
KR 3 1.5 3.5 8800 0.00948
Dual exponential pulse 3
ST 1 A% Frequency 2.5 MHz 0.00986
Square pulsel
STk 2 A Frequency 1 MHz 0.00977
Square pulse2
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Fig.11 Input waveform of the high voltage power supply
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Fig.12 The measured waveform of the electric field sensor
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Test research of consistency for amplitude calibration coefficients
of pulsed electric field sensor

MENG Cui'? GUO Xiaoqiang2 CHEN Xiangyue2 NIE Xin> MAO Congguang2
XIANG Hui* CHENG Jianping'
1 ( Department of Engineering Physics, Tsinghua University, Beijing 100084, China )
2 (Northwest Institute of Nuclear Technology, Xi’an 710024, China )

Abstract The amplitude calibration of an electric field sensor is important in the measurement of electromagnetic
pulse. In this paper, an arbitrary waveform generator (AWG) is used to generate multi-waveform electric field in the
TEM cell and the dipole antenna pulsed electric field sensor is calibrated. In the frequency band of the sensor, the
calibrated amplitude coefficients with different waveforms are identical. The coefficient derived from the TEM cell
calibration system suits to the measurement of unknown electric field pulse within the frequency band.

Key words Pulsed electric field sensor, Amplitude calibration, Arbitrary waveform generator, High electromagnetic
pulse
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