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Table 1 Specification of 10-stage wave erection Marx generator

charging(DC) number capacitance of diameter of gap distance of
voltage/kV of stages each capacitor/nF electrode/mm spark gap/mm
0~40 10 3 26 2.6
resistance of output voltage on pulse duration rise time ) )
. . dimension
charging resistor/kQ matched load/kV /ns /ns
50 0~200 40 5 $276 mm X1 600 mm
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Fig. 2 Experimental results on the water load of different resistance with 30 kV charged
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Fig. 3 Experimental results on the water load of different resistance with 36 kV charged
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Fig. 5 Experimental results on the metal film resistor load for different charging voltages
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Impedance characteristic of wave erection Marx generator

GAO Jing-ming, LIU Yong-gui, XUN Tao, LIU Jin-liang, YANG Jian-hua
(College of Optoelectric Science and Engineering s National University of Defense Technology s
Changsha 410073, China)

Abstract: A 10-stage wave erection Marx generator is designed and set up by using 50 kV non-inductive capacitors and solid
resistors, which realizes the miniaturization of pulse power modulator with capacitance energy storage. The impedance characteris-
tic of the generator is experimentally studied by utilizing water resistor loads with different resistance, and further estimated to be
about 45 Q by utilizing a metal film resistor load of 90 Q which makes the discharging circuit critically damped. For 40 kV charge,
an output high voltage pulse with amplitude of about 210 kV, full width half maximum (FWHM) of about 40 ns, and rise time of
5 ns is obtained on the metal film resistor load. This voltage pulse generator is applied to drive a field-emission diode successfully.
For a cathode-anode gap of 15 mm with 30 kV charged, the diode output voltage is about 154 kV, and the electron beam current
is 1 kA.
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