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LINEAR THEORY OF THE BEAM-WAVE INTERACTION
IN THE HIGH POWER RING-PLANE TWT
AT THE MILLIMETER WAVE BAND*
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Abstract In consideration of the thickness and the relativistic effect of the hollow electron beam, the hot dispersion rela-
tion including the electron beam space charge effect for the ring-plane traveling wave tube was derived by making use of
the Ritz-Galerkin method and combining with the field matching method. The numerical results given were in terms of
the small signal gain curve. Finally, the influences of the radius and current of the electron beam, the acceleration voltage

and the geometrical dimensions of the slow-wave structure on the small signal gain were discussed. The results presented

in this paper provide theoretical basis on designing the millimeter wave ring-plane traveling wave tube.
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Fig. 1 Schematic Diagram of the ring-plane slow wave

structure with relavitistic hollow electron beam
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Fig.2 The influence of the electron beam voltage

on the small signal gain
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