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Ablation from multiwire arrays made of fusible metals
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The process of prolonged plasma production plays important role during compression stage of multiwire Z-pinches at pulse power facilities. Optimal parameters of the central pinch as a source of soft x-rays are achieved under a matching condition for duration of ablation stage and duration of plasma compression toward the axis. As a result it is important to obtain dependence of plasma ablation rate on parameters of the array and discharge. The ablation rate is comprehensively investigated for the tungsten arrays [1-3]. High value of atomization energy in this case leads to considerable suppression of direct local Ohnic heating of sufficiently cold remnants of initial explosion of wires. Such situation originates from that the remnants of tungsten wires consist of mixture of liquid metal drops of submicron diameters and dense tungsten vapor [4,5]. In this case, energy necessary for production of new portions of plasma is supplied mainly due to heat flux from relatively hot plasma of plasma jets [3]. For the case of fusible metals, the remnants of initial explosion of wires consist completely of vapor [6]. Such remnants expand quickly. Thus the ablation rate may be determined mainly by local Ohmic heating of the cold remnants of initial explosion of wires.

This work is devoted to consideration of the process of plasma production determined by the local Ohmic heating inside remnants of initial explosion of wires. An approximate formula for quasi-stationary rate of ablation is obtained that contains total electric current through the array, its diameter, number of wires in the array and diameter of cylindrical clouds of the cold remnants. Besides them this estimations contains certain characteristics of metal the wires are made of.
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