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Characteristics of expansion of high-current cathode plasma jet into the vacuum ambient
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In connection with the researches of a possibility of application of the discharges burning in vapors of metals (vacuum arcs or sparks) as the thruster for small size satellites, there appears a problem of enhancement of mechanical momentum that is produced with the plasma source. The reasonable method of the enhancement is increasing of the discharge current. In fact, in the recent works of the authors it was shown that the mechanical momentum of cathode plasma jet of the low inductance vacuum spark is enhanced from 6 up to 25 
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 in the range of the relatively low amplitudes of the discharge current 3 – 13 kA [1]. This enhancement is due to increasing with the discharge current amplitude of both mass of the ablated cathode material per pulse and also the average velocity of plasma jet. In the present work the measurements of dependence of the ion velocity and flow on amplitude of the discharge current in range of the enhanced amplitudes of the discharge current 
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10 – 20 kA. It is shown that there a threshold amplitude of the current exists  
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 kA, so that at 
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 with increasing of the discharge current the decreasing of both velocity of the plasma jet and the ion flow beyond the annual anode. It was suggested that this result  is due to the effect that is similar to the so called “crisis of the flow” that appears in cathode plasma jet inserted in external magnetic field at the sufficiently high value of the field [2]. 
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