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MARPLE project started 6 years ago in the Institute for mathematical modelling RAS and is going on now in the Keldysh Institute of Applied Mathematics RAS. The program package is designed for 3D high temperature radiating plasma physics studies. It is based on dissipative continuous medium plasma model where heat conduction, ion-electron relaxation and radiation are significant.

In the course of MARPLE 3D physical testing a number of model problems were solved numerically including simulations of plasma shells and wire arrays implosion. We applied simplified problem statements based on ANGARA-5-1 facility (TRINITY) experiments as well as experimental data published by a number of foreign high-current generator teams (e.g. Z - USA, SPHINX – France, MAGPIE – UK). Equations of state, transport and kinetic coefficients, opacity and emissivity coefficients in data tables and analytic form [A.F. Nikiforov, V.G.Novikov, V.B.Uvarov, Fismatlit, Moscow, 2000 ] – the code TERMOS (Keldysh Institute RAS, Moscow) and wide range equations of state [S. I. Tkachenko, K. V. Khishchenko, V. S. Vorob'ev, P. R. Levashov, I. V. Lomonosov, and V. E. Fortov. Metastable States of Liquid Metal under Conditions of Electric Explosion. High Temp., Vol. 39, No. 5, pp. 674-687, (2001).] were used for the simulations.

The simulations results demonstrated qualitative reproducing of the plasma dynamics and the main peculiarities of wire arrays implosion, as well as good conformity of some quantitative adjectives such as implosion time, pinch temperature, SXR energy production, and voltage drop at the load. These results proved the up-to-date physics, mathematics, and numerics implemented in the MARPLE 3D package and the state-of-the-art high performance computing to be promising tool in the field of Z–pinch simulations.
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The computations were carried out by means of supercomputers SKIF-MSU and MVS-100K (JSCC RAS)
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