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Large-Scale Microwave Plasma Sources
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A spatial structure, including discharge and remote plasma zones, of a large-scale slot antenna excited microwave (2.45 GHz) plasma source operating in N2-Ar, N2-O2, N2-H2  mixtures has been investigated. The source discharges are sustained by the electric field of pure TM surface modes. Optical emission spectroscopy, TALIF (Two-photon Absorption Laser Induced Fluorescence) method, probe diagnostic techniques and radiophysics methods are applied to measure emission intensity of the radiative states, number density of ground N(4S), O(3P), H(1s) state atoms, electron density and microwave field intensity.  The spatial distribution of the electron density and the intensity of emission lines belonging to the 2nd positive and 1st negative systems of N2 follow the electric field pattern in the active-discharge zone of the plasma source. The results indicate that electron collision processes play a dominant role in the discharge workings.  On the contrary, the populations in vibrational and rotational levels of the 
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 state are homogeneous irrespectively of the azimuthal position. Processes, involving long-living species like vibrationally excited molecules and ground state N(4S) nitrogen atoms  determine increasing population of 
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 states in the late remote plasma zone. Moreover, the results clearly indicate the existence of a high number density of species in excited vibrational and metastable states and of charged particles in the “electric field free” remote plasma zone of the source.  
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