The LisbOn Kinetics (LoKI) computational tool
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There is general agreement on the intellectual and technological importance of modelling low-
temperature plasmas (LTPs). Predictive models have been considered a requirement for the progress in
the field, and the model-based design of plasma processes has been identified as a necessary capability
to achieve industrial goals [1].

LisbOn Klnetics (LoKI) is a computational tool, currently under development, to model non-
equilibrium LTPs, produced from different gas mixtures for a wide range of working conditions. The
foundations for developing this tool were stablished years ago |2].

LoKI comprises two modules (LoKI-B and LoKI-C) that can run self-consistently coupled, or as
standalone tools. LoKI-B (to become open-source) provides the solution to the homogeneous two-term
electron Boltzmann equation including: first and second-kind collisions, electron-electron collisions
and spatial or temporal electron density growth models to account for the production of secondary
electrons born out of ionisation events. LoKI-C gives the solution to the system of zero-dimensional, i.e.
volume average, rate balance equations for the most relevant charged and neutral species in the plasma.
The simulations can include any gas mixture, accounting for the electronic, vibrational and rotational
internal degrees of freedom of the atomic / molecular excited states present in the plasma. On output,
LoKI yields the electron energy distribution function, the electron swarm parameters, the electron
power transferred to the different collisional channels, the concentrations of the various plasma species,
and the corresponding gain/loss reaction rates. The results are obtained for a prescribed constant
pressure, ensured by varying the gaseous mixture composition. For stationary discharges, the reduced
maintenance electric field is self-consistently calculated as an eigenvalue solution to the problem, under
the assumption of quasi-neutrality.

The LoKI computational tool is being developed under the framework of project KIT-PLASMEBA
(KInetic Testbed for PLASMa Environmental and Biological Applications; PTDC/FISPLA /1243,/2014
[3]) funded by the Portuguese FCT — Fundagao para a Ciéncia e a Tecnologia.
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