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Different types of electrodeless microwave discharges were investigated experimentally at the surface and in the bulk of pure crystal dielectrics (lithium fluoride LiF, sodium chloride NaCl, potassium bromide KBr, cesium iodide CsI, and zirconium dioxide ZrO2 crystals) and amorphous dielectrics (organic glass, teflon, and polyethylene) in vacuum. The new phenomenon of strong spontaneous contracting of plasma discharges during electrodeless microwave breakdown at the surface of dielectrics was discovered. Several kinds of local destructions were observed in the near(surface layers and in the bulk of the dielectrics. These destructions were produced in dielectrics as the result of interaction of electrodeless microwave discharges with dielectrics [1]. With a help of Stark-effect experimental technique we provided measurements of broadening of spectral lines of hydrogen atoms in microwave discharge plasma on the surface of hydrogen(containing dielectrics. Based on the experimental data, some important parameters for microwave discharge plasma were determined. It was found, that at the incident microwave power of 2 MW the electron density of plasma amounts to 2(1018 cm(3 in contracted microwave discharge, the electron density of plasma amounts to 1(1017 cm(3 in plasma(flare microwave discharge, the average amount of quasi-static electric fields in plasma reaches the value of 800 kV/cm in plasma(flare microwave discharge at the surface of dielectrics. The physical mechanisms of arising of strong local electric fields on the surface and in the bulk of dielectrics interacting with microwave discharges are proposed. The physical models of arising of electrodeless electric breakdown and of formation of destructions in local areas on the surface and in the bulk of dielectrics interacting with the strong electric fields are developed. The classification of different types of destructions in the near(surface layers and in the bulk of crystal and amorphous dielectrics interacting with electrodeless(microwave(discharge plasmas is developed.
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