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Octagon structure in dielectric barrier discharge

ZHAO Longhu, DONG Lifang, DI Cong, ZHANG Xinpu, ZHANG Chao
(College of Physics Science and Technology, Hebei University, Baoding 071002, China)

Abstract; A stable octagon structure is firstly obtained and its evolvement and spatial-temporal dynamics are
investigated by using the dielectric barrier discharge device with two water electrodes and with a relatively large d
value. It is found that as the applied voltage increasing continuously a bifurcation scenario of the pattern follows
as: random filaments—long radius filaments— the octagon structure— the instable octagon structure, The spatio-
temporal correlation measurements indicate that there are two current pulses in each half of the applied voltage. In
order to research the octagon structure further, the phase diagrams of the pattern as a function of air concentration
and applied voltage, gas pressure and applied voltage are shown.
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Fig.4 Phase diagram of the pattern types as a function of the applied voltage and air concentration
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Fig.5 Phase diagram of the octagon structure as a function of the applied voltage and gas pressure
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