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Peculiarity of Optical Emission Spectroscopic Characteristics of Expanding Nitrogen Arc-Jet Plasma
Masahiko Hatcho, Sou Watanabe, Haruaki Matsuura, Hiroshi Akatsuka™ (Tokyo Institute of Technology)

We generate recombining nitrogen plasma plume by expansion of nitrogen arc into lower pressure vessel with

a weak longitudinal magnetic field in a steady state. Spectroscopic observation reveals that the plasma has

almost no component of molecular band spectra but emits strong intensity of nitrogen atoms.
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Fig. 1. Rarefied gas wind tunnel as a plasma expansion
chamber.
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Fig. 2. Schematic diagram of electrode assembly and
plasma jet.
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Fig. 3. Optical emission spectra of the expanding
nitrogen arc-jet plasma. (a) 390 — 680 nm, (b) 680 — 800
nm. Discharge condition: arc current 120 A, arc voltage
15V, discharge pressure 76 Torr, pressure in the plasma
region 2.6x 102 Torr, magnet current 300 A,
corresponding magnetic field 0.16 T, distance from the
anode nozzle z= 110 mm.
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Fig. 4. Optical emission spectra of the expanding

nitrogen arc-jet plasma. The discharge conditions are
the same as those in Fig. 3.
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Fig. 5. Close-up view of Fig. 3(b), an optical emission
spectrum of nitrogen arc-jet plasma, in the wavelength
range from 740 to 750 nm.
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Fig. 6. An example of Boltzmann plots of N I measured in
the present nitrogen arc jet plasma. Discharge
conditions: farc = 120 A, Vare = 15 V, Ar:N2=1: 10, Pare
=176 Torr, P=2.6 X 102 Torr, magnet current 300 A.
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Fig. 7. Electron temperature Te measured by a Langmuir
single probe and by OES measurement of highly-excited
states where the LTE condition is validated. N I lines
and Ar I lines are applied to determine 7T.. Variation in
the magmetic flux density is also shown. Discharge
conditions: N2 =1 : 10, Parc = 114 Torr, P= 2.0 X 102 Torr,
magnet current 300 A.
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