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Efficiency improvement design of 0.14 THz folded waveguide
slow wave structure

LEI Wengiang, JIANG Yi, ZHOU Quanfeng, HU Peng, MA Guowu, CHEN Hongbing
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The design of three sections phase velocity taper is put forward in 0.14 THz folded
waveguide Traveling Wave Tubes(TWT) research. It can maintain beam-traveling wave velocity
synchronization again in output section of interaction circuit and improve the beam operating efficiency. A
structure parameter impacting on phase velocity change is found and optimized by slow wave structure
dispersion equation. After optimizing design, a large signal program calculation is performed under
operating voltage 14.95 kV and current 30 mA. Compared with the structure without phase velocity taper,
the efficiency is improved by 9.13% in 140 GHz, and the output power in improved by 0.84 W. The
efficiency is improved by 10.4% in 142 GHz, and the output power is improved by 0.88 W. -1 dB
bandwidth is improved to 7 GHz from 5 GHz. The design improves the bandwidth and beam-traveling
wave work efficiency in D band folded waveguide traveling wave tubes.

Keywords: 0.14 THz folded waveguide Traveling Wave Tubes; three sections phase velocity taper;

velocity synchronization; dispersion analysis; large signal program calculation
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Fig.1 Diagram of folded waveguide slow wave structure
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Fig.2 Dispersion curves before and after phase velocity change
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Fig.3 Impedance curves before and after phase velocity change
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Fig.4 No change in phase velocity with slow wave structure length
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Fig.5 Phase velocity changing with slow wave structure length
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Fig.6 Large signal simulation model of three-level tapering
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Fig.8 Power& frequency comparison between two kinds of structure  Fig.9 Efficiency & frequency comparison between two kinds of structure
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