XXXVIII international conference on plasma physics and CF, February  14 – 18, 2011, Zvenigorod.



Strongly radiating a pulsed discharge in inert gases, STABILIZED SHELL
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Work was to study the spectral energy and thermal characteristics of high-power pulsed discharges in xenon and krypton in the range of durations of 150 microseconds. In an experimental stand with a digital spectrometer Solar Tii high-resolution (Δλ = 0,07 nm.) measurements of the emission spectra in the range of 220-800 nm, the electrical discharge parameters, the energy loss in the shell. The experimental results are interpreted on the basis of a comparison with data obtained using a realistic mathematical model constructed in the MHD approximation and takes into account the gas dynamics of the discharge, the difference in temperatures of electrons and heavy particles, the thermal state of semi-transparent quartz envelope, stabilizing the discharge, the transport of radiation in the plasma and the wall. The model is closed by the addition of LC-bit circuit. Particular attention is paid to the detailed design of the spectral components of radiation with discrete and continuous components. In the continuous spectrum is considered Photoionization from all energy levels of atoms and ions, reverse the inhibitory processes in the fields of atoms and ions. In the discrete spectrum of individually calculated contours of a large number of spectral lines with the main broadening mechanisms, including the Stark broadening of electrons and ions, resonant, vandervaalsovskoe and Doppler broadening. Separately consider the photoionization of ground state atoms in the core and the displacement of the system of terms.
Comparison with experimental data confirms the model efficiency. A satisfactory agreement of simulation results and experimental data on the entire range of characteristics, including even "thin" values, as the spectral distribution of radiation in narrow spectral bands (eg, UV).
 A significant transformation of the spectrum of radiation during the pulse, and shows how to correlate the time-integrated pulse energy spectrum of radiation with instantaneous spectral distribution of the maximum current and temperature of electrons in the plasma. The role of various mechanisms of energy loss at the wall, there is the significant role of radiation in the wings of resonance lines in the general balance of losses. Analyzes the impact on the energy loss of changes in the absorption spectrum of the walls, especially the shift factor short-border transmission during their warm-up. Assessed the influence of nonequilibrium effects and gas-dynamic processes on the discharge characteristics, in particular, the UV component of the radiation and energy loss at the wall. The features of the processes in the plasma membrane and in the pulse-periodic regime with a different repetition rate of several to tens of Hz. Demonstrate the influence of the radiation of heated walls and the partial return of their own reflected radiation in a plasma discharge on its characteristics. We discuss scenarios for the pulse in the presence of Simmer mode and without it.
The results of the addition of scientific interest have practical importance for several branches of engineering and technology, using bits of this type as a source of high radiation specific spectral composition.
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