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Theory and simulation of the folded waveguide
traveling-wave tube working in low voltage with
changed period and big size*

Hu Quan'

( National Key Laboratory of Science and Technology on Vacuum Electronics, University of Electronic Science and Technology of China,

Chengdu 610054, China)

(Received 2 November 2010; revised manuscript received 1 March 2011)

Abstract
The folded waveguide traveling-wave tube which works at 3 mm band and above the band is limited to machining accuracy and
power capacity. So a slow-wave folded waveguide structure which has a finite number of cycles and whose period can be changed
nonasymptotically is proposed. Firstly, the theory for effectively increasing the high-order space harmonic coupling impedance of
the structure is given. And the expressions for dispersion and coupling impedance are derived. Then through the simulation, a set of
optimized design parameters is achieved. Thus the operating point of the traveling-wave tube is determined. Finally, it is simulated
by MAFIA. And an effective gain is obtained. The traveling-wave tube which works at low voltage, relatively large size and relatively

large period, is designed.

Keywords: folded waveguide, varying-period, high-order mode, traveling-wave tube
PACS: 41.20.Jb
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