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Research for D band 7 W Continuous-Wave Folded
Waveguide Traveling Wave Tube
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Abstract: A D band Continuous-Wave(CW) Folded Waveguide Traveling Wave Tube(FWTWT) is
introduced. The high compress ratio Pierce electronic gun, Folded Waveguide Slow Wave Structure(FWSWS),
sapphire transmission energy window, Periods Permanent Magnetic(PPM) focus system, concentrated attenuator,
single-stage depressed collector are adopted in the FWTWT. After the processes of the assemblage, welding,
exhaust and magnet installation, a D band CW FWTWT is obtained. In the experiment of electron transmission
ratio and signal amplification, under the electron voltage of 15.4 kV and electron transmission ration of 97%,
the maximum saturated CW output power, the output central frequency, the maximum gain and 3 dB bandwidth
are 7.3 W, 140.2 GHz, 24.6 dB and 3 GHz, respectively. The tube works stably and satisfies the engineering
requirement in D band.
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Fig.2 Model of window matching with slow wave structure Fig.3 Input and output voltage comparison
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Fig.4 Simulation result of E-gun and PPM in electronic optical system
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Fig.5 Simulation structure of waveguide pillbox window Fig.6 Simulation result of VSWR in waveguide pillbox window
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Fig.7 Electronic movement trajectory in collector Fig.8 Prototype of D band CW traveling wave tubes
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Tablel Parameters of traveling wave tubes in measurement condition

parameters electron beam voltage/kV electron beam current/mA filament current/A filament voltage/V duty/% transmission ratio/%
values 15.40 22 0.74 5.42 100 97
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Fig.9 Current waveform of traveling wave tubes in continuous operation Fig.10 Power, gain and frequency curve
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