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Abstract

Research of the electron beam behavior in a Virtual cathode oscillator(Vircator) using ETIGO-IV (Repetitive Pulsed
Power Generator) was conducted. The characteristics of high-power microwaves produced by the virtual cathode
oscillator were also performed. The vircator generates a microwave by interaction with beam modulation and electric
field around the virtual cathode. It has the advantage of a simple structure and a wide frequency band. However, the
problem with the vircator is that it is low in efficiency and has an unstable frequency. In this study, two detectors, a large
detector and a small detector, were used to measure the electron beam in the vircator, and the behavior of the electron
beam was analyzed. The results of the two types of detectors showed the existence of virtual cathode oscillation. The
characteristics of high-power microwaves produced by the vircator were obtained.
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Figure 1: Principle of the virtual cathode oscillator.
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Figure 2: Repetitive pulsed-power generator ETIGO-IV.
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Figure 3: Experimental setup of electron beam diode and

detector.
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Figure 4: Experimental setup of microwave.
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Figure 5: Cathode and Anode condition.
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Figure 6: Typical waveform of diode voltage and current.
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by the large detector.
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Figure 8: Large detector electric charge.
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Figure 9: Large detector electric charge as a percentage of
diode electric charge.
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Figure 10: Small detector waveform(A-C gap: 40~50 mm).
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Figure 11: Small detector waveform and Frequency
Analysis results (A-C gap 60~90 mm).
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Figure 12: Waveform of diode voltage and current,

microwave, microwave power, and frequency spectrum.
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