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Abstract

The discrete metallic-pole-planar slow wave structure (SWS) is introduced in this paper, and the high frequency
characteristics are studied. And procedures based on three-dimensional finite-difference time-domain (3-D FDTD)
arithmetic are used to calculate the dispersive characteristics of the new SWS, and HFSS simulation software is used to
analyze the coupling impedance. Results show the high frequency characteristics of the pole structure not only have a
general similarity in comparison with these of the grating, but also have itself advantages. For the electrons moving
between multiple poles of the structure, the interaction impedances are symmetry; relatively thick electron beams can
efficiently interact with the high-frequency field while it used as the high frequency system of vacuum electronic devices.
This kind of SWS is promising to lower the starting current density and have better efficiency than the traditional grating
SWS. According to the results, a sub-millimeter radiation source driven by the multiple beams can be designed at a low

operating current density.

Keywords: metallic-pole-planar SWS, 3-D FDTD, dispersion characteristic, coupling impedance
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