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The study of exploding wire material distribution is very interesting for many basic and applied scientific problems, which provides our motivation for studying the dense core and conducting plasma distribution that results from a current-driven wire explosion. Experimental results on electrical explosion of wires in vacuum with current density j ~ 1012 A/m2, current rise rate (dI/dt) ~ 50 A/ns and current pulse with amplitude ~ 10 kA are presented. The structure of the discharge channels in vacuum has been studied using laser shadow and schlieren imaging with 7 ns frames, UV pinhole images and X pinch x-ray backlighting. To plot the UV image, there was used a four-frame micro channel camera with 5-ns exposure duration, 10-ns interval between frames and maximum sensitivity in the ultraviolet range (> 10 eV quantum energy). The image was plotted with 1:2 magnification using a 4-pinhole of rather large diameter — 400 or 200 µm. The spatial resolution in this case was not very good, but using a pinhole of large diameter provided the needed optical efficiency. The information on the dense core material and the conducting plasma distributions was obtained in our experiments by analyzing and comparing the results obtained from all diagnostics. The experiments have shown that the current-conducting plasma, which is observed in UV radiation, occupies the most of the discharge channel and has a higher expansion rate than the more dense portion of the exploding wire material that is observed by laser probing. Development of m=0 instabilities in the conducting plasma was also observed. 
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