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Research on disturbance of Langmuir probe in radio frequency ion source
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(1 School of Electrical Engineering, University of South China, Hengyang Hunan 421001, China; 2 The Key Laboratory of
Magnetic Confinement Nuclear Fusion Research( University of South China) , Hengyang Hunan 421001, China)

[ Abstract] Accurate plasma parameter information is very important to the development of radio frequency ion sources. To obtain
these parameters, the Langmuir probe is selected as the research method. The research uses COMSOL software as the research
platform to establish the geometric model of the radio frequency ion source, and adds the probe as a variable. Through simulation,
the electron density and electron temperature distribution under different powers are obtained, and these parameters are compared
with and without probes. So the disturbance of the Langmuir probe to the radio frequency ion source could be analyzed. The
research results show that the simulation model is more reasonable through experiments; and after the probe is put into the plasma,
the plasma will be disturbed, and the plasma discharge center shifts more than 1 cm to the right. Therefore, the research results
provide a reference for the design of radio frequency ion source.
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Fig. 1 Radio frequency ion source experimental device
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Tab.1 Main technical parameters and dimensions of ion source
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Fig. 2 Langmuir probe
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Fig. 3 Geometric structure diagram of radio frequency ion

source
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Fig. 4 The electron density distributions of the radio

frequency ion source
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Fig. 5 The distribution of electron temperature
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(b} Comparison of different positions of probe and no probe
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Fig. 6 Trend of electron density with RF power
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