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Spectroscopic Consideration of the Plasma generated by Hybrid Method

Setsuo Saeki, Katashi Osaki, Satoshi Sakivama and Hiroshi YAMAsHITA

Abstract

This report describes the spectroscopic consideration about the generative process of hybrid plasma
which was generated by applying the damped pulsed magnetic field to DC plasma jet using the indu-
ction coil. DC plasma jet used in experiment was generated at arc current 100A and argon gas flow
rate 3 [/min. The frequency of the damped pulsed magnetic field was 60.5KHz and the maximum
strength of it was 700G. The spectral line intensity from the hybrid plasma and its time variation were
measured by a spectroscope with photomultiplier, then the spectroscopic temperature, the electron de-
nsity and their time variations were obtained.

The radial distribution of the increment of the spectral line intensity had off-axis peak characteristics.
As the time (#) measured from the start of the damped pulsed magnetic field prceeds, the increment
of the spectral line intensity was increased and it reached maximum at t=100usec. The ratio of it
was the largest value in the region of 50~70usec.

The temperature of the hybrid plasma had the maximum value on the nozzle center axis and with
increasing the distance (r) from the nozzle center axis, it was decreased. And also, the temperature
of the hybrid plasma was increased rapidly at the same time interval as described above and the
increment of it became especially large in outer region of r=0.3mm. At t=100usec, the temperature
was about 12, 400K at »=0mm and about 7, 200K at r=0.5mm, so that the temperature of the hybrid
plasma was higher than that of the base plasma by 680K at the former position and by 2, 400K at the

latter position.

At t=100usec and r=0.5mm, the electron density of the hybrid plasma was 8.26X10*°m™3, and it

was 280 times as much as that of the base plasma.
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Fig.1 Experimental circuit.
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Fig.2 Oscillograms of pulsed current and produced
magnetic field.
Sweep velocity: 20usec/div,
Upper trace: Pulsed current; 9, 650A/div,
Lower trace: Magnetic field: 584G/div
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Fig.3 Radial distribution of spectroscopic temper-
ature and electrical conductivity measured
lmm from the nozzle exit in the plasma jet.
Argon gas flow rate: 3//min, Arc current:100A
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Fig.4 Oscillograms of pulsed currert and spectral
line intensity of the hybrid plasma.
Sweep velocity: 100usec/div,
Upper trace: Pulsed current; 9, 650A/div,
Lower trace: Spectral line intensity; arbitrary
unit
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Fig.5 Radial distribution of increment of spectral
line intensity measured 1mm from the nozzle
exit in the hybrid plasma.

Argon gas flow rate: 3//min, Arc current: 100A,
t: Time measured from the start of the dam-
ped pulsed magnetic field (usec)
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Fig.6 Radial distribution of spectroscopic temper-
ature measured Imm from the nozzle exit in
the hybrid plasma.

Argon gas flow rate: 3//min,Arc current: 100A,
t: Time measured from the start of the dam-
ped pulsed magnetic field (usec)
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Fig.7 Radial distribution of electron density mea-
sured 1Imm from the nozzle exit in the hybrid
plasma.

Argon gas flow rate: 3//min, Arc current: 100A,
t: Time measured from the start of the dam-
ped pulsed magnetic field (usec)
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