XXXVII international conference on plasma physics and CF, February  8 – 12, 2010, Zvenigorod.


Simulation of Spectrum of Central Pinch, Formed by Compression of Tungsten Miltiwire Array, with Two-Dimensional Radiation-Gas-Dynamics Code RALEF-2D
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Simulation results of transformation of the kinetic energy of an imploding cylindrical tungsten plasma shell into soft x-rays are reported. 

The simulation was performed with the 2-dimensional radiation-gas-dynamics code RALEF-2D developed in collaboration between ITEP and GSI (Darmstadt). The spherical Sn quadratures are used to treat the spatial transport of radiation. In simulations presented here, 32 spectral groups and 84 propagation directions were used at each spatial point. These numbers, as well as the parameters of spatial two-dimensional r-grid, have been chosen such as to keep both a reasonable CPU time and an acceptable accuracy of simulation. Necessary tables of opacities for the tungsten plasma have been generated with the code THERMOS, developed at IAM RAS. 

The mass of the shell, its velocity and thickness have been chosen in accordance with the experimental data that are typical for experiments with tungsten multiwire arrays aimed to get the most efficient transformation of energy, supplied by the generator, into the x-ray radiation under the condition of achieving a maximum possible power of the radiation. We report here on the experiments at the Angara-5-1 pulse power facility. Our main result is the calculated pinch emission spectrum with the spatial and temporal resolution. A complex spatial structure of the compressed state of the pinch, containing a strong and highly radiating shock front, determines the spectrum. It is consists of two distinct components. The first, softer component is similar, roughly speaking, to the black body radiation with temperature of about 100 eV. The spectrum of the harder, 2nd component is qualitatively similar to the spectrum with a color temperature of about 400 eV, with its absolute intensity being about two orders of magnitudes lower than the intensity of the black body radiator with the same temperature. 

The simulated spectra are compared with the experimental data related to the general spectra obtained at the facilities Angara-5-1 and Z. Such a comparison presents an almost unique possibility to investigate the spatial structure of the central pinch, and the physical processes responsible for its formation.
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