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Abstract

The Virtual Cathode Oscillator (Vircator) is one of the methods to generate high power microwaves. Simplicity not
needing external magnetic fields, and high-power capabilities are some of the advantages of Vircators. However, low
efficiency is a serious problem. In the Vircator driven by ETIGO-IV generator, it is known that electron beam, 40% is
lost at the mesh anode with a transmittance of 65%. By using a high transmittance anode, it is considered that the losses
at the anode and scattering of electron beam occurred by attacking anode decreased and microwave output improved. In
this research, the characteristics of the microwave and losses at the anode were measured with high transmittance

wire/mesh anodes.
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Figure 1: Principle of the virtual cathode oscillator.
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Figure 2: Repetitive pulsed-power generator “ETIGO-I1V”.
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Figure 3: Schematic structure of experimental system.
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Figure 4: Waveform of diode voltage and
microwave, and microwave power.
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Figure 5: Time-Frequency analysis (TFA) and frequency
spectrum of microwave shown in Figure 4.
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Figure 6: Angular distribution of microwave power
density.

90

80 ® Mesh Anode
4 Wire Anode
§70 F
= 60
550 | f
040 é
0
=k . f
£20
10
0 . A
60 70 80 90 100

Transmittance [%]

Figure 7: Transmittance vs. peak power characteristic.
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Figure 9: Transmittance vs. microwave oscillation time.
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Figure 10: Comparison of microwave waveform and time-frequency analysis results.
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Figure 11: Impedance measured voltage and current.
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Figure 12: Electron beam loss at the anode.
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