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Abstract

The current study focused the effect of the time of rising voltage
applied on the properties of the negative corona discharge in helium gas,
especially its effect on excited particles in a concentric cylindrical system.
The study included one-dimensional numerical modeling in the
representation of the electrical discharge of the negative corona , based
on the commercial Comsol program. The dimensions of the concentric
system were chosen to meet the conditions for the electrodes in which the
corona discharge occurs, as the radius of the axial electrode it is equal to
(0.1 mm) while the outer electrode radius is (20 mm). . The axial
electrode was connected to the high voltage source with a negative
voltage of 1kV through a capacitive-resistance circuit and this circuit was
used to control the voltage rise time. The mathematical model was based
on the physical and chemical behavior of three main types of particles in
the plasma, which are electrons and positive ions, in addition to excited
particles. The model included seven basic reactions for the three types of
particles involved in the interactions. The results showed that the fast rise
time of the applied voltage produce, the density of the charged particles
1s large compared to the case of the slow rise time , while in all cases the
density of excited particles remains almost constant at the initial value.
After the applied voltage reaches a steady state, the excited particles
density starts to increase. The highest increase in excited particles is when
the voltage is stable for the relatively fast voltage rise time. It was
concluded that the secondary electrons are responsible for the excitation

reactions.
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