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When applying radio-frequency (RF) waves to heat fusion plasmas in tokamaks,

it has been known that several deleterious interactions causing impurity production and material
damage can occur due to the formation of RF sheaths on conducting surfaces. The objective of this
research was to develop a new numerical scheme which increases the capability for evaluating various
quantities relating to RF sheaths. This has been accomplished by introducing the sheath boundary
condition described using a complex sheath impedance parameter and the total current density in the
sheath into the finite element scheme, which enables macroscopic calculations of the sheath-plasma
interactions. The developed numerical code rfSOL can be applied to problems under various magnetic
field strengths and a wide range of frequencies only if the assumption that ion-rich sheaths are
formed on the surfaces holds true.
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