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Development of 0.22 THz Folded Waveguide Backward Wave Oscillator
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Abstract: As an important member in the family of Folded Waveguide, Folded Waveguide Backward
Wave Oscillator(FWBWO) shows considerable output power and large tuning frequency bandwidth without
requiring input power, thus making it a possible vacuum electronic device power source in terahertz
regime of EM wave. The development of 0.22 THz FWBWO tube in Institute of Applied Electronics of
CAEP is presented in this paper. The basic principle and concept of the design process are demonstrated.
Through one-dimensional model analysis and three-dimensional Particle-In-Cell(PIC) simulation, the
BWO tube with frequency bandwidth of 10 GHz and output power of watt scale is theoretical designed.
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Tablel Design results of physical parameters of the slow wave structure for folded waveguide BWO

broad side/mm narrow side/mm height/mm period/mm voltage/kV current/mA
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Fig.1 Frequencies and efficiencies of BWO varying with operating currents
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Fig.2 Time domain signal and FFT results given by PIC simulation
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Fig.4 Layout for magnetic system and its magnetic induction along axis
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Fig.5 Power coupler and its S;; parameter
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