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The results of experimental studies of the pinch formation in a plasma focus discharge with the dust target are presented. In the experiments performed on the PF-3 facility (W=0.5(1.0 MJ and I ( 3 MA), the dust target was produced at the system axis as a freely-falling flow of the fine-disperse (2 – 50 µm) powder of Al2O3. In the final stage of the PF discharge at the plasma sheath compression to the axis, the multiphase system, consisting of the current sheath plasma and the dust particles (micron and submicron scale) cloud, becomes the subject of inquiry. Considerable attention was paid to the analysis of dust cloud formation and determination of the dust target parameters. It was detected that the essential factor affecting the parameters of the dust target is the gas pressure (neon in our experiments) in the discharge chamber, due to viscosity and electrization effects of the dust particles. Furthermore, in the case of small-scale fraction of the dust the particular effect of the source nozzle “locking up” occurred. Increased pressure in the dust tank was applied to overcome this effect.

The analysis of phase transitions in the dust medium was carried out. It is shown that even in pre-cumulating stages the volumetric photon irradiation of the dust particles by the radiation of the plasma sheath compressed to the axis may essentially change the particles phase state. Due to the volumetric character of motes’ interaction with plasma and radiation, there is an effective evaporation and the ionization of motes takes place, providing the presence of the additional plasma sources in the pinch area and “smoothing” the development of MHD-instabilities. It is shown that in the shots with the dust more stable - relative to the MHD-instabilities - pinches are formed: the frame camera (in a visible light) and the shadow pictures show the stable plasma pinch existing for a long (more than 1 (s) time. The final pinch diameter is ( 1 cm, which is less than the initial diameter of the dust distribution. The degree of stability grows with the increase of the dust target linear mass. 

Assuming the complete evaporation of the dust particles the gas density in the area of the pinch formation can be 2 orders of magnitude greater than the initial density of the filling gas (neon). The significant increase of the particles linear density inevitably leads to the decrease in plasma temperature in the case of Bennet equilibrium, and, accordingly, to the reduction of the quantum energy of radiation in comparison with the discharge in a pure neon. As a consequence, this results in the reduction of the radiation in the range of ( 100 eV registered in the experiment. Nevertheless, the PF discharge with dust target may be considered as a sufficiently perspective source of VUV radiation.
This work was supported in part by RFBR (Grant # 03-02-16578-a), by Federal agency of Russia for atomic energy (contract №6.23.19.19.04.858), and also by the scientific program of the M.Planck Prize (Germany).

Preferences.

[1]. V.E. Fortov, M.A. Karakin, E.Yu. Khautiev, et al., Dense Z-pinches, 5th Int. Conf, on Z-pinches, Albuquerque, 2002, Melville, New York, 2002, ACP, V.651, p. 37-42
1

