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Modeling of electron beam-generated plasmas produced in
Ar/N2 mixtures1 TZVETELINA PETROVA, EVGENIA LOCK, GEORGE
PETROV, DAVID BORIS, RICHARD FERNSLER, SCOTT WALTON, Naval Re-
search Lasboratory — We discuss a non-equilibrium collisional-radiative model cou-
pled with electron kinetics developed to study the population dynamics in elec-
tron beam-generated plasmas produced in low pressure Ar/N2 mixtures. Generally,
these plasmas are characterized by low electron temperatures (1 eV), low plasma
potentials, and plasma densities in the range 109-1011 cm−3. We have shown both
experimentally2 and theoretically3 that small admixtures of nitrogen to argon leads
to changes in the electron energy distribution function (EEDF) resulting in a lower-
ing of the electron temperature from 1.0 to 0.4 eV. The modeling results show that
these changes strongly impact the production of argon excited states via changes in
the collisional excitation rates. The contribution of different production and destruc-
tion mechanisms of 1s and 2p argon excited states is discussed in detail. The results
of the modeling are compared with the experimentally measured EEDF, electron
temperature, and the optical emission spectra in 700-850 nm range.
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