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Abstract

In order to study the discharge characteristics of argon in hollow-core optical fiber, the finite ele-
ment method of the software COMSOL was used to calculate the corresponding mathematical equ-
ations. Based on the plasma discharge theory, a cylindrical two-dimensional DC glow discharge
fluid model was established. The changes of particle density such as electron current density,
electron density, excited state argon atom density, and electron temperature in the reaction
chamber of argon discharge under different voltages, and the changes of particle density and elec-
tron temperature in the cathode area under different voltages were obtained. Finally, the space
charge density at a distance of 0.1 m from the cathode area was analyzed. The results show that
the particle density in the cathode region tends to increase gradually with the increase of the vol-
tage, and the electron current density, electron density, and electron temperature change ob-
viously at 100 V. Due to the influence of the amount of argon in the reaction chamber, the excited
state argon atom density and space charge density tend to be stable with the increase of voltage.
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Figure 1. DC discharge experimental device
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Figure 2. 2D fluid mesh diagram
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Table 1. Argon collosion reaction
F 1. mSHHER M

JNE A Bzt e
1 e+Ar=>e+Ar Elastic 0
2 e+ Ar=>e+Ars Excitation 115
3 e+Ars=>e+Ar Superelastic -11.5
4 e+ Ar=>2e+Ar+ lonization 15.8
5 e+ Ars=>2e + Ar+ lonization 4.24
6 Ars + Ars =>e + Ar + Ar+ Penning lonization
7 Ars + Ar =>Ar+ Ar Metastable Quenching

2 RIS, R HUE TR RE iR T AR R T B A N R S RS IR R

Table 2. Surface reaction
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=R NS iRy
1 Ars => Ar 1
2 Ar+=> Ar 1
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Figure 3. Spatial distribution of the electron current density
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Figure 4. Spatial distribution of the electron density
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Figure 5. Spatial distribution of the excited argon atom density
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Figure 6. Spatial distribution of electron temperature
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Figure 7. Spatial distribution of electron current density at different voltages
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Figure 9. Spatial distribution of excited argon atomic density at different voltages
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Figure 10. Spatial distribution of the electron temperature at different voltages
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Figure 11. Space charge density spatial distribution at different voltages
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Figure 12. Spatial charge density of 0.1 m from the cathode varies with voltage
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