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Computational analyses on asymmetric directional electron transport and partial
resonance originating in the arrangement of electric and magnetic fields in
inductively coupled magnetized plasmas
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Electron motion in magnetized plasmas for material processing was simulated
focusing on the partial resonance as a process of the electron energy gain (EEG). Fundamental
understanding for design and control of practical plasma reactors was obtained by evaluation of the
EEG under various arrangements of the magnetic coils, the power-source antenna and the magnetic
field strengths. New measures for the EEG and the asymmetry of electron flow caused by the
arrangement of the electric and magnetic fields were introduced as weighting various effects of the
parameters determining the electron motion. This simplified the seeking task for desirable
conditions for the partial resonance. The ac response of the average electron velocity vector, that
governs the EEG and the directional electron flow, was analyzed under field conditions extended to
arbitrary angles between the electric and magnetic fields. Its basic features were validated by a
theory based on a constant-collision-frequency model.
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