H o= ® % 5 £ R ¥ & Ha3t Hal
290 CHINESE JOURNAL OF VACUUM SCIENCE AND TECHNOLOGY 2023 4F 4 J1

TEM #52 [R5 9 AR i e
SR P A SL AT

BEMT Fkm? AR geuF? F4r" wiaT”
(1. PU2EAE Kl 515 B2 o 724 B U422 710049; 2. P 4 il 15 R G 50 5 5280 28 P42 710049)
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Abstract With the development trend of high-frequency miniaturization of wireless communication systems,
the design of microwave filter is more stringent. As an important index to measure the performance of the filter, the
power handling capacity is faced with severe challenges when the filter size is shrinking. The resonator is the basic
component of the filter. It is very important to predict the power handling capacity of a single resonator accurately.
In this paper, the capacitance-loaded coupling structure is approximated as a parallel plate structure for a coaxial
resonator operating at 2.6 GHz in TEM mode. The critical breakdown electric field of the coaxial resonator is
obtained by using the single-particle Monte Carlo method, and the low-pressure discharge power threshold of the
coaxial resonator is simulated and predicted. The low-pressure discharge experiment of the designed coaxial
resonator was carried out, and the experimental curve of the breakdown power threshold with the pressure in the
range of 100~1000 Pa was obtained, and the accuracy of the single-particle Monte Carlo simulation prediction
method was verified.

Keywords Monte Carlo numerical simulation, Low-pressure discharge, Coaxial resonator, Power thresh-
old
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