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Fig 1 Experimental setup of dielectric barrier discharge
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Fig 2 Typical image of glow surface discharge (a) and
waveform of light signal from the discharge (b)
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Fig 3 Emission intensity as a function of distances along the
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powered electrode (a) and the emission intensity as a
function of distances per pendicular to the powered elec-
trode (b)
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Fig 4 Emission spectra between 300 nm and 420 nm
from the surface glow discharge
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Fig 5 Reative intensities of 391 4 nm spectral line from the
discharge near the powered electrode and the discharge
edge
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Deter mination of Hectric Fidd Digribution in Didectric Barrier Surface
G ow Discharge by Spectroscopic Method

L1 Xue-chen, JIA Pengying, LIU Zhi-hui, LI Li-chun, DONG Li-fang
College of Physics Science and Technology , Hebel University , Baoding 071002, China

Abgtract In the present paper , stable glow discharges were obtained in air at low pressure with a dielectric barrier surface dis
charge device. Light emisson from the discharge was detected by photomultiplier tubes and the research results show that the
light sgnal exhibited one discharge pulse per haf cycle of the applied voltage. The light pulses were asymmetric between the
positive half cycle and the negative one of the applied voltage. The images of the glow surface discharge were processed by Pho-
toshop software and the results indicate that the emission intensity remained almost constant for different places with the same
distance from the powered electrode, while the emisson intensity decreased with the distance from the powered electrode increas
ing. In dielectric barrier discharge, net electric field is determined by the applied voltage and the wall charges accumulated on the
dielectric layer during the discharge, and consequently , it isimportant to obtain information about the net electric field distribu-
tion. For this purpose, optical emisson spectroscopy method was used. The distribution of the net electric field can be deduced
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from the intensity ratio of spectral line 391 4 nm emitted from the first negative system of N7 (B X4 —-X %4 ) to 337. 1 nm
emitted from the second positive systemof N2 (C*Ty —B 3Mg) . The research results show that the electric field near the powered

electric field is higher than at the edge of the discharge. These experimenta results are very important for numerical study and
industrial application of the surface discharge.

Keywords Dielectric barrier surface discharge; Emission spectrum; Low temperature plasma
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