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Table 1.  Difference between the electron transport
coefficients using the equal and zero-division method,

assuming anisotropic and isotropic scattering, re-

spectively.
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Abstract

The veracity of a low temperature plasma model is limited by the accuracy of the electron transport
coefficient, which can be solved by simulating the electron transport process. When simulating the transport
properties of electrons, there are a variety of approaches to dealing with the scattering of electrons and energy
partition between the primary-electrons and secondary-electrons after electron-neutral particles’ collision. In this
paper used is a model based on the Monte Carlo collision method to investigate the influence of scattering
method and energy partition method on the electron transport coefficient. The electron energy distribution
function, electron mean energy, flux mobility and diffusion coefficients, as well as the Townsend ionization
coefficients are calculated in the hydrogen atom gas under a reduced electric field from 10 to 1000 Td. The
calculation results show that the influence of the isotropic scattering assumption on the electron transport
coefficients increases with reduced electric field increasing. However, even under a relatively low reduced electric
field (10 Td), the calculated mean energy, flux mobility, and flux diffusion coefficient of electrons under the
assumption of anisotropic scattering are 39.68%, 17.38% and 119.18% higher than those under the assumption
of the isotropic scattering. The different energy partition methods have a significant influence on the electron
transport coefficient under a medium-to-high reduced electric field (> 200 Td). Under a high electric field, the
mean energy, flux mobility and flux diffusion coefficient calculated by the equal-partition method (the primary
and secondary electrons equally share the available energy) are all less than the values from the zero-partition
method (the energy of secondary-electrons is assigned to zero). While the change of Townsend ionization
coefficient with reduced electric fields shows a different trend. The electron transport coefficient obtained by the
Opal method lies between the values from the equal-partition method and the zero-partition method. In
addition, considering the anisotropic scattering, the influence of energy partition method on the transport
coefficient is higher than that under the assumption of isotropic scattering. This study shows the necessity of
considering the anisotropic electron scattering for calculating the electron transport coefficient, and special

attention should be paid to the choice of energy partition method under a high reduced electric field.
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