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Formation of high-temperature plasma In Z-pinch from deuterated polyethylene with small density
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Results of investigation of formation of high-temperature plasma in fast Z-pinch from  deuterated polyethylene with small density on installation Angara-5-1 are presented at currents to 3,5МА with time of increase of 120 ns. For amplification of effect of energy focusing  the central part of load has been did from microporous deuterated polyethylene with density of 100mg/sm3 and diameter (1-1,3) mm. Spatial-time parameters Z-pinch were studied by means of time-frame  photography in soft x-ray and x-ray vacuum ultra-violet  spectral region and optical streak camera  with  2ns time resolution, The structure of high-temperature plasma in soft x-ray range of spectrum was determinated with the help of time integrated of three  pinhole cameras. with apertures of 50 mkm. For recording of x-ray radiation   vacuum photoemission detectors were used. Results of processing of VUV spectrums obtained by means of a spectrograph of sliding slope with use non-Rowlaud of the scheme, have allowed to estimate electron temperature in the neck field. Parameters of neutron radiation were measured by a time of flight method. For measurement of total neutron yield   which are emitted by plasma neck the activation detector was used. 

At flowing of a discharge current during ≈ 100нс a luminescence of neck field of a with a size ~1мм occurred on streak cameras, oriented along an axis of a load.  A luminescence was accompanied by occurrence on forward front of a current of pulses of the soft x-rays with energy E> 0,8 кэВ and duration of 3-4 ns. On ICT photographs, obtained in the soft x-ray range of a spectrum with an exposure of 5 ns, formation of local plasma formations in the field of a neck was observed. Hot points with the characteristic size 200-300 microns were registered on time-integrated photographs, obtained by pinhole cameras in the field of energies E≥0.6 кэВ. The lines of highly charged ion were observed in a spectral range of 20-40nm. Observable lines in a spectrum have allowed to estimate value of electron temperature of plasma in the field of neck Te ~ 1 keV. Occurrence of local high-temperature plasma formations was accompanied by issue of neutrons with the peak yield 3(1010. The mean energy of neutrons measured in a radial direction (at angles 900 to a load axis), was close to value 2,5 МэВ.
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