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Physics of multiwire Z-pinch implosion
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Recent experimental and theoretical results on multiwire array compression at powerful Z-pinch facilities will be reviewed. Such loads for powerful Z-pinch facilities provide developing of very effective soft x-rays sources. Such x-ray sources are used for investigations in the field of inertial confinement fusion. 

So-called prolonged plasma production is a main feature of multiwire Z-pinches. It means that wires are being transformed into plasma during considerable part of current rise time. Thus continuous ablation of plasma from relatively cold wires toward the axis of the discharge plays important role in this process. There is an optimum ratio of time of complete depletion of wires due to the ablation and time of plasma compression at the axis. Maximum peak x-ray power takes place at this optimum, and it arises from interplay between ablation broadening and Rayleigh-Taylor broadening of the x-ray pulse. Experimental and theoretical results concerning dependence of ablation rate on parameters of the multiwire array design will be reviewed. The most important result is that the rate depends on number of wires. This fact and possibility to vary the number of wires in a wide range do settle advantages of the multiwire arrays in comparison with other possible loads for powerful Z-pinch facilities.   

Experimental and theoretical results on dynamics of Z-pinch plasma with prolonged plasma production will reviewed also.
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