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Spectral diagnostics of electron density of plasma torch
at atmospheric pressure”

Dong Li-Fang’ Liu Wei-Yuan Yang Yu-Jie Wang Shuai Ji Ya-Fei
( College of Physics Science and Technology, Hebei University, Baoding 071002, China)
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Abstract

An atmospheric pressure plasma torch is generated with a hollowneedle-to-plate dielectric barrier discharge and the
electron densities in the inside and at the surface of the plasma torch are measured by optical emission spectroscopy
(OES). A plasma torch with 1cm long is generated in atmospheric ambient when argon gas is introduced through the
hollwneedle. The Stark broadenings of Ha and Ar I (696.54 nm) lines, which are decomposed from the experimental
profiles by using deconvolution method, are used to estimate the corresponding electron densities. The electron densities
are 1.0 x10” ¢m ™ and 3.78 x 10" ¢m ™ corresponding to the Stark broadening of Ha and Ar I (696.54 nm) lines,
respectively. The electron density calculated from the Stark broadening of Ha is the same as that at the surface of the
plasma because Ha line originates from the dissociation and the excitation of H,O at the plasma torch surface where argon
can meet with atmosphere. While the electron density calculated from the Stark broadening of Ar I (696.54 nm) line is

the same as that in the insid of plasma.

Keywords: plasma torch, electron density, gas temperature, Stark broadening
PACS: 52.25.0s, 52.75. Hn
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