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STATISTICAL APPROACH TO MULTICHARGE PLASMA RADIATION IN THE CASE OF CORONAL EQUILIBRIUM

S.F. Garanin, E.M. Kravets
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The paper considers the radiation spectrum of a multicharge plasma 
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 (z is the ion charge, N is the number of its electrons) in the case of coronal equilibrium.
In this case the bremsstrahlung and the recombination radiation can be described with simple quasiclassical formulae.

Basing on the statistical atomic model the high-frequency part of the ion line radiation spectrum is considered (
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, where I is the ionization potential); this spectrum part forms as the result of free plasma electron collisions with the electrons on the deep ion levels with following radiational filling of the created hole with the electrons from higher levels (X-ray terms, characteristic radiation). In this case the probability of the radiationless transition (Auger effect) prevails, therefore the radiation intensity is determined by the ratio of the term radiation width to the Auger width. Electrons move quasiclassically in a heavy atom, while the Auger effect and the birth of the hole at ion collision with free electrons resulting in the characteristic radiation can be represented in this approximation as a process of pair electron collisions. Formulae for the Auger widths of the ion levels have been obtained. These formulae show that in the vicinity of the Auger-effect threshold the levels’ widths are proportional to the square of the energy and in the case of big hole energy the levels’ width is proportional to the energy. The high-frequency spectrum part of the characteristic ion radiation in plasma is determined. Despite to the fact, that for the low-density plasma the line spectrum total intensity significantly exceeds the intensity of the continuous spectrum, the high-frequency spectrum part of the characteristic radiation coincides with the bremsstrahlung and the recombination radiation by the order of the value. This part, as well as the continuous one, has a factor, which exponentially decreases with the frequency growth; however, the presence of the power coefficient, which reduces as the frequency grows, results in the situation when at very high frequencies the contribution of the characteristic spectrum part turns out to be lower than the bremsstrahlung and the recombination radiation.

The paper also considers one of the free electron-multicharge ion collision channels, causing the ion excitation and its following radiational relaxation contributing to the low-frequency part of the line spectrum (
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). The total radiation intensity of this channel coincides by the order of values with the calculations of the radiation intensity using the multi-level coronal model. One can expect that the obtained radiation line spectra correctly reproduce the dependences on the main problem parameters (they depend on the quasiclassic parameter, which is defined by the principal quantum number n of electrons on the ionization potential level of the considered ions, and the relation 
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). These spectra show that the line radiation mainly concentrates in the soft spectrum part within the range 
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