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ORSERVATION OF A LOCAL AREA OF HEATED PLASMA IN CATHODE JET OF A VACUUM SPARK
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It is known that in plasma column of a vacuum spark a local area of hot plasma is formed due to pinch-effect, which takes place at the discharge current of the order of 100 kA. Electron temperature at the area exceeds 1 keV. Recently the significant electron heating due to this effect was observed in plasma microjets with current being less than 10 A at a few micrometers apart the cathode [1]. This report presents results of measurements of the X-ray radiation from cathode jet of a vacuum spark of 2-3 
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length with the discharge voltage being less than 2 kV and the peak discharge current being at the range of ea few kiloampers [3]. The measurements have been performed by means of a pinhole with a microchannel plate (MCP) as a detector. An image of the cathode let was built up at surface of the MCP with a hole of 0.4 mm in diameter. Behind of the plate a luminescent screen was placed from which a visible image converted with the MCP was recorded. By use of a MCP as a detector let us to record an X-ray emission at the quants energy exceeding 10 eV. One can see that image of the radiating area with the discharge current being of 3 kA,  has a form of a round spot of about 1 mm in diameter placed 2 mm apart the cathode. With the current increase up to 10 kA the image was changed as follows. First, its brightness increase significantly, second, the image become perfectly non-symmetrical sight like a 'comet',. A 'kern' of the comet is moved towards the cathode at about 1 mm. Besides, a bright channel extending from  kern to the 'tail' of 1 mm width appears. This picture says that a local area of hot plasma is formed within a cathode jet. This area emits a radiation at the soft X-ray range. Note, that the area is formed not in the immediate vicinity of the cathode but at a distance from it, therewith the area approximates to the cathode with the discharge current increases. The results support an assumption that has been expressed by the authors earlier on formation of neck within a cathode plasma jet, where the plasma heating occurs that results in multiply charged ion generation. These ions have been observed by the authors in the work [2].
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