Cross section Data for Modeling Non-equilibrium Plasmas in N,O
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In this paper we present a swarm analysis of electron scattering cross sections in

nitrous oxide (N,O). Experimental results for drift velocities and effective ionization

coefficients, obtained by using a Pulsed-Townsend technique [1] over a broad range of the

density-normalized  electric  field
strength (E/N), were compared with
numerical solution of Boltzmann
equation in two term approximation
[2] and with the results of Monte
Carlo simulations [3]. Measurements
and calculations were performed for
pure gas and for a number of N,O/N;
mixtures up to 80% of N,O. The cross
section set for nitrogen that we have
used is well established and well
tested and it was taken from the

Sigmalib database of cross sections [2].
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Figl. A fit of the effective ionization coefficient

Our analysis shows that commonly used sets of cross sections [4, 5] for N,O have to

be modified in order to fit experimental data, in particular the dissociative attachment and

electronic excitation cross sections (with the threshold energy of 4.0 eV). In Figure 1 we

show the fit of effective ionization coefficient obtained with the initial and rescaled set of

cross sections for pure N>O.



In order to complete the data base for modeling non equilibrium plasmas and plasma
devices containing N,O, a number of transport and rate coefficients for the case of both DC
and RF electric and magnetic fields were calculated. A behavior of transport coefficients
under the influence of the magnitude and the frequency of the fields was studied separately
revealing some complex features in the time dependence, such as anomalous anisotropic

diffusion and time-resolved negative differential conductivity.
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