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Abstract

The virtual-cathode oscillator is one of the promising devices being developed as high-power microwave sources. It
has the advantages of simplicity and high power capability. However, it has serious problems like low efficiency and
frequency stability. In this paper, we have tried to solve those problems by installing a resonator and strengthening
microwave interactions. Therefore, microwave measurements of a virtual cathode oscillator with a resonator has been
carried out. The measurement result shows that the output of the virtual cathode oscillator can be improved by installing
the resonator designed to match the resonant frequency and the oscillation frequency.
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Figure 1: Schematic structure of a virtual-cathode

oscillator.
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Figure 2: Repetitive pulsed-power generator “ETIGO-IV”.
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Figure 3: Waveform of diode voltage and current, R-band
horn antenna signal, and waveform of obtained by
microwave detector.
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Figure 4: Time-Frequency analysis (TFA) and Fourier
transform of the horn antenna signal shown in Figure 3.
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Figure 5: Schematic structure of a virtual-cathode
oscillator with resonant cavity.

Figure 6: Resonator (L=80mm, D=144mm, d=110mm).
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Table 1: Resonant Frequency

Length of resonatorfmm]  Resonant frequency[GHz]

60 2.96
75 2.56
80 2.48
85 2.34
95 2.24
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Figure 7: Length of resonator vs peak power characteristic
(D=144, d=110mm).
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Figure 8: Comparison of microwave and Time-frequency
analysis results obtained by using resonators of different
lengths.
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Figure 9: Inner diameter vs peak power characteristic
(L=60mm, D=144mm).
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Figure 10: Comparison of microwave waveform and time-frequency analysis results obtained by using resonators of

different reflector’s inner diameter.
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