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Simulation of inhomogeneous Z-pinch dynamics
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The first part of our report provides the description of 2D RMHD code MARPLE developed in IMM RAS for numerical experiments with 2D dense strongly radiative plasma models: MARPLE is designed on the base of numerical technologies using unstructured meshes. The second part concerns with the results obtained in simulations of Z-pinch dynamics. The electric explosion of a wire cascade (made of a tungsten wires) is calculated starting from the conditions close to the “cold start” state. To this end the wide-range multi-phase thermodynamic data tables [2] were used. We used also the data tables of tungsten properties developed by other authors [3,4]. The problem is formulated in accordance with experiments [5].The dynamics of pinches is studied taking into account initial stochastic density perturbations. In the frames of a cylindrical (r-z) geometry we study also the effect of a precursor plasma formation. The statement of the Z-pinch problem is correlated with the experiments made in SNL on the implosion of the 40mm diameter array consisting of 240 wires with initial diameter D0=7.5μm. The experiments were done using the most power “Z”-accelerator; the electric pulse parameters were: Δtf ≈200ns, Imax≈20MA, and the total mass of the array was 0.004108g. We also consider the problem similar to that presented in [6] and related to the generator power multiplication by means of plasma-driven magnetic compression (PMC). This investigation is done taking into consideration the parameters and possibilities of the present-day generators, because they apparently can be used for the PMC scheme testing. 
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