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Abstract

electron temperature, is proposed for the ion extraction simulation study, which produces plasma through argon

In this study, a spectral measurement method of key characteristic parameters, such as plasma density and

discharging. According to the argon plasma state, a particle population equilibrium model of kinetic reaction processes
among the main particles is established. By comparing and analyzing emission spectra acquired in the experiment,
information on corresponding plasma characteristic parameters can be obtained. The experimental results show that under
the typical working conditions, the proposed spectral measurement method is used to obtain key parameters such as the
density and electron temperature of the argon plasma in the jet region, thereby providing a reliable and practical
measurement method for the simulation studies on the ion extraction process.
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Table 1 Kinetic reaction processes of the particle population equilibrium model*"”

Kinetic reaction Process Related factor
Electron collision e+ Ar(i) i e+ Ar(j) T., n.

. . Ry
Atomic collision Ar+ Ar(j) > Ar+ Ar(7) T,

Spontaneous radiation

A

Ar(j)gthrAr(l') a

K

Electron impact ionization e+ Ar(7) . et et Ar T., n,
K
Penning ionization Ar(i)+ Ar(j) > e+ Ar+ Ar T,
3-body collision et et Ar+_ﬁ, e+ Ar(i) T, n.,T,
Self absorption v d, Ny,
Quenching at the wall K d, T,
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Fig. 1 Flow chart of measuring plasma parameters by emission spectra measurement
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Fig. 2 Schematic diagram of the experimental system. (a) Simulation device of the ion extraction; (b) spectra measurement system
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Table 2 Experimental results of argon plasma parameters

measured by emission spectra measurement

No. n=Ips./ rs= Isgs.5/ n,/ . T /eV
Ly s L0 (10" cem ™)
1 0.323 0.190 6.16 2.61
2 0. 330 0. 189 5.98 2.61
3 0.320 0.186 5.91 2.58
Average - - 6.02 2.60
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Fig. 4 Spatial distribution of plasma density in jet region under

typical working conditions
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Fig. 5 Spatial distribution of plasma electron temperature in jet

region under typical working conditions
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