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Non-ideality OF multiply ionized plasmas IN THE rmhd simulation of x-ray burst and EXPLOSION of x-pinch hot spot
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2D RMHD model [1] allows simulate complex processes of the neck formation and cascading in X-pinch evolution before x-ray burst. The temporal boundaries of these calculations are limited by achievement of conditions, where the electrons free paths are compared as with Debye radii rDe , as with the Wigner-Seitz radii rS = (4(ni /3)(1/3 of cell too. Under these conditions, it’s needed to take into account the effects of non-ideality of dense and hot multi-charged plasma of X-pinch hot spot in the electron transport processes. 

To solve this problem, the model, based on the effect of electrons capture in the ion cell, was developed. As a result of this effect, macroion (the structure, that consists of electrons near the Z-charged ion) is formed in area of strong correlations in collective field e( > Te , when rS ( rDe . Therefore not all plasma electrons are free: electrons captured inside macroion are not take part in transport processes, but ones screen the ions. Another group is the collective of electrons in weak coupling with screen screened ions. As free ones, these electrons can carry charge and heat, but to neighbouring cells only. Developed model describes those three groups of electrons in process of determination of the parameters of internal (macroion) and external parts of cell, and of the parameters of plasma that surrounds the cell. The last one is introduced as continuum matter by help of Debye and dielectric constants. 

Including of developed model into RMHD code provided calculations at final stage of X-pinch implosion. Obtained picture of x-ray burst and explosion of hot spot is adequate to experimental data. Calculated plasma parameters stay at the level of data [1], but their space distribution is essentially different. 
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