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(Abstract)

A 2.45 GHz plane wave propagating in plasma excited by the wave was analyzed theoretically. A one-dimensional model was formulated, balancing Joule heating of the electrons with energy loss due to heat conduction and energy transfer to neutral atoms. The electron concentration was calculated taking into account impact ionization and both 2-body and 3-body recombination. The model was analyzed numerically in the case of a partially ionized Ar plasma with constant pressure P = 105 Pa, and energy fluxes in the range of  S=1(103 – 3(105 W/m2. It was obtained that with S(7(104 W/m2, the electromagnetic energy is absorbed in a layer whose thickness is less than 0.8 cm. For S ( 2(103 W/m2, the electromagnetic wave creates a thicker but less dense plasma while its electrical field is reduced to 60% or less of its incident value, and continues to propagate into the neutral gas region beyond the plasma. The electron temperature is Te~ (6 – 9)(103 K, and the degree of ionization is in the range of 10-7 – 10-4 in a thin layer near the plasma boundary where the wave is incident. Te and the degree of ionization increase with S.
