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Fig. 1. Distribution of space electrons in the evolution

process of multicarrier multipator: (a) Rectangular;

(b) coaxial waveguides.
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Fig. 2. Scattering analytical model for the space dis-

tributed with electrons.
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Fig. 3. Physical relationship between density of elec-

trons and detection sensitivity of test system.
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predicted threshold powers for the coaxial waveguide

transformer.
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“Worst case” for long-term multipactor: (a) Time domain waveform; (b) fluctuation of number of electrons.
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Fig. 11. “Worst case” for single-event multipactor: (a) Time domain waveform; (b) fluctuation of number of electrons.
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Abstract

Multicarrier multipactor, which is found in the wideband high power vacuum microwave passive components, poten-
tially threatens the reliability of microwave systems in space and accelerator applications. The global threshold analysis
of multicarrier multipactor is of vital importance for the risk assessment of high power vacuum devices. Till now, how-
ever, no effective solutions for the global threshold analysis of multicarrier multipactor have been proposed for practical
microwave components with complex structures. In this paper, an efficient approach capable of evaluating the global
threshold of multicarrier multipactor based on detectable level of multipactor test system is presented. Electromagnetic
characteristics of the microwave device are theoretically related to the electron density by equivalently considering the
distribution zone of electrons as a plasma medium. In order to obtain the global threshold using the optimization al-
gorithm, such as the Monte Carlo method, we further propose an efficient approach capable of rapidly computing the
fluctuation of number of electrons in the evolving process of a multicarrier multipactor based on the equivalency of
half-sine-like segments for the acceleration of electrons. Analytical results comply with the tested thresholds. Different
from the conventional equivalent power using the empirical rule, the proposed approach is based on the criterion of
critical density of electrons and rapidly computing the fluctuation of number of electrons, providing an efficient method

for the accurate global threshold analysis of multicarrier multipactor.

Keywords: multicarrier multipactor, microwave components, particle-in-cell simulation, critical density
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