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analysis of electrical conductivity measurements of tungsten by means of numerical simulation with defferent models of thermophysical properties 
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We have carried out an analysis of the experiment on electrical conductivity measurement of dense tungsten plasma [1], created by a thin foil heating squeezed between two glass plates by a powerful current pulse. In the experiment they measure only current and voltage time dependencies so that one can restore the electrical conductivity of sample and energy deposition. Thermodynamic parameters of the experiment (pressure, density, and temperature) are proposed to be obtained by means of numerical simulation. In this work we have performed a numerical modeling of the experiment [1] by two approaches: with the help of multicomponent high-order Godunov method without taking into account the magnetic field diffusion and by means of a complete MHD-calculation with electrical conductivity. As closure relations we have used three different equation-of-state models and two electrical conductivity models of tungsten; in the case of hydrodynamic modeling electrical conductivity has been restored under the assumption of uniform current density distribution across the cross-section of the foil. The results of simulation show that an equation of state has significant influence on the dynamics of a foil expansion. Moreover, the final pressure and specific resistivity of tungsten for all three equations of state used are higher than in the work [1]. With the help of MHD-calculations and different electrical conductivity models we haven’t succeeded to reproduce the experimental time dependence of voltage beginning with the moment of voltage drop and current rise (approximately 0.8 (s); we analyze the reason of this disagreement. 
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