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Abstract; An experiment research is made on the surface charge distribution under different volt-
age parameters to explore the mechanism of action of the surface charge in the transformation of
the discharge mode featuring dielectric barrier discharge (DBD). Firstly, a surface charge meas-
urement system with a microsecond-level resolution is built according to the Pockels effect. The
system is used to measure the two-dimensional distribution of the dielectric surface charge density
and discharge current waveform of the flat electrode in atmospheric pressure helium environment
under different voltage parameters, and the probability distribution of surface charge in each den-
sity interval is counted. The discharge modes under different voltage parameters are judged ac-
cording to the current waveform, two-dimensional distribution and probability distribution of sur-

face charge density. Finally, the two-dimensional distribution of charge density and probability
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distribution in different discharge modes are analyzed, and the mechanism of action of the dielec-
tric surface charge on the transformation of discharge mode with the change of the applied voltage
parameters is obtained. Before the next discharge, the charges accumulated on the dielectric sur-
face and the remaining charged particles in the air gap will generate a reverse electric field, mak-
ing the discharge easier occur in this area, thus promoting the evolution of the discharge mode
from uniform discharge to filamentous discharge. The experimental results show that with the in-
crease of voltage, the surface charge distribution gradually changes from a single charge spot to
multiple charge spots, and the discharge mode shows different forms of filament discharge. With
the increase of frequency, the surface charge distribution changes from a uniform distribution to a
charge spot distribution. The diameter of the charge spot increases continuously, and the total
charge increases from 0. 21 nC to 0. 41 nC. The results can provide a reference for the mechanism
of the influence of surface charges on the evolution of discharge modes in DBD under an atmos-
pheric pressure.
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Fig. 1 Diagram of surface charge measurement system
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Fig. 3 The surface charge distribution and discharge wave-

form under the frequency is 15 kHz
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