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Negative corona exhibits a self-pulsating regime when the voltage applied to the cathode

is slightly above the threshold of corona discharge. These pulses, named as Trichel pulses af-

ter G. W. Trichel [1], can be easily produced in electronegative gases, like oxygen, but it has

recently been shown that they can also occur in non-electronegative gases, like nitrogen or ar-

gon [2]. Trichel pulses are characterized by a short duration, of the order of tens to hundreds of

nanoseconds, which makes its numerical simulation a challenging task. Frequently, only three

generic species are considered in these studies: electrons, positive ions and negative ions [3, 4].
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Figure 1:Spatial distribution of O−

2 for an applied

voltage of −3500V at a time corresponding to the

minimum of current.

Therefore, the plasma kinetics is reduced to

the fundamental processes of ionization, elec-

tron attachment and recombination. However,

even in simple gases, like oxygen, differ-

ent ions may play an important role during

the development of each pulse, and neutral

species (excited and in their ground states)

also contribute to the electrical discharge. In

the present study, the temporal evolution of

Trichel pulses in oxygen between a spherical

cathode and a grounded plane is described by

means of a plasma chemical model of twelve

species (electrons, O+2 , O+

4 , O−

2 , O−, O−

3 , O3,

O, O2(1∆g), O2(1Σg), O2(1D) and O2). The

transport equations are solved in 2D using the finite elements method. Of particular interest

is the second most important negative ion in the drift region(O−

2 ), since its spatial distribution

keeps the imprint of previous Trichel pulses, as shown in Fig. 1.
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