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Abstract — The global balance model is applied to investigate the transient behavior of the electron
density and temperature in helicon plasmas. The power absorption calculated from the solutions of the
Maxwell equations is used in solving the power balance equation. A balance model for the neutral gas
is also considered to find its density self-consistently. It is turned out that the numerical results
reasonably explain consequences of the ion pumping effect including the occurrence of two distinct
modes of pulsed helicon discharge which have been observed experimentally. The behavior of the
discharge parameters are found to be primarily dependent on the power absorption and the gas flow
rate, but the pressure controls the electron density and temperature of the final steady state as well as the
transient state even with the same flow rate. Finally, it is shown that the electron density virtually
remains constant as the magnetic field varies when the pressure is lower than a certain value and that
the linear relationship between the density and the magnetic field is retained for a higher pressure when
the effect of the ion pumping is negligible.
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