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Research progress of secondary electron emission effect in
output window of vacuum electronic devices
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(Key Laboratory of Science and Technology on Space Microwave, China Academy of Space Technology, Xi’an Shaanxi 710000, China)

Abstract: Vacuum electronic devices, with the natural advantage of high power in millimeter wave and
terahertz bands, can be applied to construct high—efficiency and high—power radiation sources. This is of
great significance to the development of high—power microwave technology and terahertz technology. The
output window is one of the key components of vacuum electronic devices. The breakdown of the output
window mainly accounts for the failure of the devices. The multipactor is considered as the main reason for
the breakdown of the output window. This paper summarizes current advances of output window in the
decimeter and centimeter—wave bands. On this basis, the tendencies of this research fields are predicted in
order to provide reference for the future development of vacuum electronic devices in higher power and
higher frequency levels.
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Fig.1 Temporal evolution and susceptibility diagram for the number of multipactor electrons
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Fig.2 Change of electron movement state with different emergence angle
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Fig.3 Dynamic characteristics of SEY under positive and negative charging states due to different energy electron irradiation
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Fig.6 Simplified schematic of the experimental setup for 11 GHz compared with the data at 110 GHz
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