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Implementation of a High Power Backward Wave Oscillator on
Electron Beam Diode Structure Improvement

Zely'e
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Abstract

We have designed the backward wave oscillator. A power-pulsed generator oscillated at 24 GHz has
higher frequency than current one. It is very inportant to prevent microwave from going into the beam
diode, since intence microwave will harmfully affect beam generation. Due to the axial mode operation,
there exist a critial value of beam energy for the oscillation. By changing the condition at the SWS
end, an enhanced performance of the K-band oversized BWO is observed in a low magnetic field

region about 0.8T.
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Fig. 1. Schematic diagram of the experimental
setup.
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Fig. 2. Photo of experimental set up.
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Table 1. Designed large diameter backward
wave oscillator.

Rolmm] | h[{mm] | z[mm] D/A

Lot 1567 17 34 23
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Fig. 3. Cross sectional view of the slow wave
structure.
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Fig. 4(a). Cross sectional view of the beam diode.
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Fig. 4(b). The ielectric velvet which attaches in
the cathode.
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Fig. 5. Cross sectional view of the sharpe edge

velvet diode.
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Fig. 6. The wave shape which discharge from
the cathode.
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Fig. 7. A typical microwave output signals which
uses the gas.
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Fig. 8. The mcrowave oscillation output which
leads K-band and Q-band.
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Fig. 9. Dispersion relation of slow wave structure
beam energy for 80 kV.
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Fig. 10. Analysis oscillation output of slow wave
structure.
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Table 2. Experimented large diameter backward
wave oscillator compared with that in
the X-band backward wave oscillator.

X-band Large diameter
BWO BWO
radius 0.8 cm 2.8 cm
energy 45 kV 80 kV
frequency 8.49 GHz 24 GHz
spatial
growth rate ab 03
M) 0.18 0.02
growth rate
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