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Optical Characteristics of Saw-tooth Voltage
Excited Dielectric Barrier Discharge in Argon
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Abstract: A micro-gap dielectric barrier discharge decive in a parallel plate geometry is excited by a
saw-tooth voltage to produce a stepped discharge, whose current waveform presents a plateau every half
voltage cycle. It is found that the duration and amplitude of the discharge plateau increase with the in-
creasing of the peak value of the applied saw-tooth voltage. The temporal evolution in the discharge plat-
eau is investigated through optical method. It is confirmed that the stepped discharge is in an atmospheric
Townsend discharge regime. Scanning the optical emission spectrum from the discharge, it is found that
the spectrum is composed of the second positive system of nitrogen molecule ( C'II, —B’IL, ), OH
(A’ *—>X’II) and Ar . With the increasing of the peak value of the applied saw-tooth voltage, it in-
creases for the spectral intensity of OH (308.8 nm) and the molecular vibrational temperature, while the
excited electron temperature decreases. By comparing the spectral line intensity of Ar [(750.4 nm), it is
found that the spectral line intensity produced by saw-tooth wave excited dielectric barrier discharge is
larger than that of sine wave excited dielectric barrier discharge under the same peak voltage. All of

these physical phenomena mentioned above are analyzed qualitatively by gas discharge mechanism.
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Fig.1 Schematic diagram of the experimental setup
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Fig.2  Waveforms of the applied voltage and the discharge

current under different U, at a frequency of 0.3 kHz
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Fig.3 Temporal evolution of the stepped discharge captured
by the ICCD with an exposure time of 30 ws, which
every image is an accumulation of 100 shots. Time
moments (a) - (e) correspond to those shown in the

top figure, U, =10 kV.
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