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OBSERVATION OF SKELETAL FILAMENTARY STRUCTURES IN PLASMA OF A FAST Z-PINCH 
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We present here the results of analysis, with the help of formerly designed method of multilevel dynamical contrasting [1,2], of the plasma images taken at facility C-300 under condition of 1-3 MA electric currents for current growth front of ~ 100 ns duration. The load was a tailored cylinder, 8 mm long and 3-5 mm in diameter, with a neck of ~ 1 mm diameter. The load material was agar-agar with various heavy-element filling, ~ 60%, with the net density of the load being equal ~ 0,1 g/cm3. The analyzed images were taken with the help of electronic optical converters (exposure 3 ns, interframe interval 15 ns, spatial resolution 50-100 mcm). Three successive images were taken in each discharge in visible light and soft x-rays (SXR), with covering a part of vacuum ultraviolet (VUV) spectral range. This enabled to (i) observe long-lived skeletal structures (SS) in plasma, (ii) reveal the continuity of SS in the core and periphery, (iii) roughly trace their dynamics during the entire discharge, both in visible light and SXR, with a part of VUV range, (iv) resolve the fine structure of SS. 

An analysis carried out allows to extend the formerly obtained results and conclusions, which claimed the presence of long-lived SS in a straight Z-pinch plasma [3-6], to the case of a fast Z-pinch as well. This is because we see similar SS which are composed of straight tubular blocks of diameter 0.1-1 mm and of length comparable with plasma radius in the neck. The SS are found to appear simultaneously with plasma after the breakdown of the load, and the individual blocks of SS are directed in space with various orientation, including radially. Sometimes they go through the pinch, from periphery to the core and farther. Besides, there is a trend of assembling, from such blocks, the self-similar filamentary tubular structures of larger diameter. An analysis of such SS and of hot spots sometimes allows to resolve their fine structure. It appears that individual blocks may be interpreted as a coaxial structures with the ratio of outer to internal diameter in the range 3-5. As to the structure of hot spots, it often looks like a cluster made of complex intersection of tubular blocks, and it resembles a tangle with radially directed spokes. 
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