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ACCELERATION OF MULTIPLY CHARGED IONS OF METALS IN A FRONT OF CATHODE PLASMA FLAME OF A VACUUM SPARK
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Previous experiments at a high voltage vacuum spark have found the beams of the multiply charged and accelerated ions of the cathode matter (Al+6,W+6), which had been ejected from cathode plasma jet at the initial stage of the discharge burning [1]. The similar effect has been observed also in the recent measurements that have been performed at a low voltage vacuum spark with the discharge current of a few kiloamps, where the ions charge states attained rather high values (Cu+19,Ta+50) [2]. In the last case it was found also that the local regions of a hot plasma with 
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100 – 300 eV are formed within the cathode plasma jet [3,4]. In the given paper the results of computer simulation of cathode flame plasma, which is expanding towards a vacuum ambient. The calculations have been performed within a frame of  a hydrodynamic model of the cathode plasma    with the parameters being closed to ones realized at the experiments [2]. It is shown that a neck is developed within the flame front due to pinching of the plasma that results in a forming of a micropinch at the final stage of the process. Both the electron temperature and the mean charge state of ions of the cathode matter that are produced here are close to ones, which are measured in the experiment. A local moving peak of plasma potential is formed nearby the micropinch location at amplitude of the peak increases with the discharge current. The ions that have been produced within the pinch are accelerated by the potential towards the anode and their energy is comparable with that observed in the experiments [2]. Dependences of the ions energy on both their charge states and the discharge current are also closed to the experimentally observed ones. These results allow to conclude that forming of the micropinch at the front of a cathode plasma provides both production of the multiply charge ions of the cathode matter and their acceleration up the sighnificant energies.  
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