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Abstract: In order to explore the discharge characteristics of the plasma source of helicon wave electric
thruster under different gas conditions, a spectral diagnostic experiment of argon, helium and nitrogen discharges
was carried out. Under the discharge condition of argon and helium as working gas, the relative intensity of some
wavelength lines increases with the increase of power, and the slope shows two jumps. Considering it is the mode
transition in the helicon discharge process, that is, the transition of capacitive—to—inductive and inductive—to—
wave modes. For the three working gas, at lower pressures, the relative intensity of each line increases rapidly
with the increasing pressure. However, after the pressure continues to increase to 1.0Pa under argon discharge,
the line intensity increases slowly or even reaches saturation. The pressure of helium and nitrogen discharge in-
creases to 0.5~0.65Pa, the intensity of the line decreases. And the discharge intensity of helium and nitrogen is

more sensitive to pressure.
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Fig.1 Schematic diagram of helicon plasma source discharge experiment
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Fig. 2 Optical emission spectrum of helicon Ar discharge
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Fig. 4 Curve of intensity of Ar II spectral line vs RF power
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Fig. 6 Optical emission spectrum of helicon He discharge
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