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Influence of reduced electric field on the evolvement
characteristics of plasma under conditions
of N, /0, discharge”
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Abstract

Adopting the plasma kinetic model, we perform a numerical calculation of evolution characteristics in N,/0, plasma
with various reduced electric fields. The results show that there is an approximate linear relation between electron average
energy and reduced electric field, the electron average energy is 2. 6 €V and its maximum is 35 eV when reduced electric
field is 100 Td, and reduced electric field has a strong influence on electron energy distributing function. The number
densities of nitrogen molecules and atoms, oxygen atoms in electronic excited state reach their peaks when discharge is
over, then drop off; but the number density of nitrogen molecules in vibrational excitation remains unchanged after
discharge ; oxygen atoms recombine into ozone molecules. With the increase of reduced electric field, the number density
of vibration excitated nitrogen molecules reduces because of the decrease of the number of electrons with low energy, but
other particles are increasing. The number densities of vibrational excitated nitrogen molecules are 3. 83 x 10" em ™, 1. 98
x10"em ™ and 1. 77 x 10" ¢m ~* when reduced electric fields are set to be 50 Td, 75 Td and 100 Td respectively.

Keywords: plasma, reduced electric field, particle evolution, numerical simulation
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