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Experimental investigation of Power Coupling by RF
Antenna into Plasmas in Presence of Magnetized Ions
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Capacitive discharges are created in the near field regions of ICRF antennas and thus power coupling by these
antennas depend on the sheaths around them. Magnetization of ions in the plasma around these antennas
also affects the power coupling into the plasma with major implications in ICRF antenna’s in tokomaks.
A capacitive discharge is designed to study power coupling in such plasmas in a linear device. A symmetric ca-
pacitively coupled helium discharge is created by three cylindrical electrodes placed at specific axial positions
in a linear chamber in presence of axial magnetic fields. Axial magnetic field is strong enough to magnetize
helium ions with their cyclotron radius smaller than, the cylindrical electrode radius.
In this study, power measurement in conjunction with detail circuit analysis of magnetized capacitive sheaths
has been performed to determine the plasma impedance. Plasma impedance can reveal many important as-
pects of the power coupling into the plasma such as the mode of discharge, power coupling to individual
species (ions and electrons) and conditions of electron series resonance all of which are modified extensively
in presence of magnetic field. The obtained impedance characteristics along with power measurements are
qualitatively discussed to understand the effect of magnetization of ions on the discharge.
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