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Analysis of energy-selective shutter and filter effects of separatrix of
confronting divergent magnetic fields on electrons in plasma
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Behavior of electrons and ions in low-pressure inductively coupled plasmas

under confronting divergent magnetic fields (CDMFs) was analyzed using computer simulations based on
a Monte Carlo method to reveal the mechanism of the shutter and filter effects of the separatrix of
the CDMSs, that confine electrons and limit the flow of electrons by their energy and to search for
their applications to downsizing of plasma reactors and damage-free material processing.
A method to quantify the confinement effect was proposed and the contribution of the confinement to
ionization was confirmed. Three modes of the power deposition to electrons under the CDMFs were
observed as main mechanisms to sustain the plasma. Fundamental tendencies of ion transport to the
substrate were observed in various setups as informative bases for design and control of the plasma
reactors. A new calculation technique for the electron transport coefficients under crossed electric
and magnetic fields was also developed.
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