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Using Faraday cup for measurement of intense pulsed electric beams

ZHU Xiaoxin, TAN Weibing, SU Zhaofeng, SONG Wei, HU Xianggang, LI Xiaoze
(Northwest Institute of Nuclear Technology, Xi’an Shaanxi 710024, China)

Abstract: The foil-less diode electric beams is measured by using Faraday cup on the TPG700
generator platform. The results show when the diode voltage is low, the diode electric beams rising edge is
slower. The diode electric beams rising edge is getting faster as the diode voltage increases. The diode
current magnitude by the Rogowski coil measurement is in accordance with that by the Faraday cup
measurement for intense magnetic field. When magnetic field is smaller than 1T, the diode current
magnitude by the Rogowski coil measurement is obviously bigger than that by the Faraday cup
measurement. The Faraday cup can give accurate measurement on the front electric beams of foil-less
diode.
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Fig.1 Schematic diagram and picture of the Faraday cup
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Fig.2 Typical measurement waveforms when Fig.3 Simulation circuit diagram and results when
Faraday cup has smaller resistance Faraday cup has smaller resistance
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Fig.4 Measurement results when Faraday Fig.5 Simulation results when Faraday
cup’s resistance is 0.07 Q cup’s resistance is 0.07 Q
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Fig.6 Measurement results when Faraday cup’s Fig.7 Simulation results when Faraday cup’s
resistance is 0.234 Q resistance is 0.234 Q
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1-Tesla transformer, 2—fan, 3-repetition gas switch, 4-transmission line segment, 5—transmission line, 6-voltage and
current measurement ports, 7-vacuum diode, 8—beam guided magnetic field, 9-magnetic field power, 10-trigger power,
11-primary power, 12—vacuum pumps, 13-Faraday cup, 14-cathode lead rod, 15-cathode

Fig.8 Schematic diagram of the TPG700 repetition rate generator
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(a) measurement waveforms of the diode voltage and (b) measurement wgveforms Of' the diode voltage and
currents when diode voltage is 490 kV currents when diode voltage is 710 kV

channel 1: diode voltage waveform; channel 2: current waveform measured by Rogowski coil; channel 4: current waveform measured by Faraday cup

Fig.9 Measurement waveforms of the diode voltage and currents
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