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Abstract — The external electrical characteristics of Helicon wave plasmas were measured over a wide
range of RF power and magnetic field. External parameters, such as antenna voltage, current, phase shift,
and internal parameter, electron density were measured at 7 MHz, 1 mTorr Ar discharge. The equivalent
discharge resistance and reactance, and the power transfer efficiency were calculated through these meas-
urements. There are a helicon mode which produces high density plasma by helicon wave and a low-
mode which produces low density plasma by capacitive electric field. In case of the helicon mode, the
antenna voltage and current were lower than those of the low-mode. The phase difference between vol-
tage and current decreased suddenly at the transition point from the low-mode to the helicon mode. E-
quivalent resistance and power efficiency increased and reactance decreased suddenly at the transition
point. These results mean that the power transferred to plasma and the mutual coupling between the an-
tenna and plasma increase as the mode changes from the low-mode to the helicon mode.
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