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EXPERIMENTS WITH deuterated POLYTHENE fiberS ON PF-3 PLASMA FOCUS INSTALLATION
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Within the framework of "thermonuclear burn wave" ideas development [1] the experiments on compression of solid-state targets are of certain interest. In the experiments with (CD2)n fibers on facility S-300 a neutron output > 108 neutron/pulse was registered [2] at the compression of tungsten wire arrays. At the same time, in experiments on PF-1000 facility (Warsaw) [3] with hydrogen as a filling gas, neutron radiation was not observed. Moreover, the use of (CD2)n fibers in the experiments with deuterium resulted the decrease of the neutron output one order of magnitude. With the purpose of finding the neutron radiation mechanism, comparative experiments on the PF-3 facility were undertaken with the use of heavy gases (argon, neon) and deuterium with a small addition of Xe.

One of the purposes of these experiments was to determine the influence of plasma ions mass falling on the fiber on the neutron output. In the series of seven shots in neon, it is possible for only one of them to assume neutron output to be ~ (1.5-2)(106 neutrons. In a series of 6 shots in argon, neutron radiation was registered in two shots at a level of ~ (5(106 ( 50%). Thus it is possible to assert that by using deuterated polyethylene fibers as a target, the neutron output depends on the kinetic energy of the sheath falling onto the fiber. This conclusion is in good agreement with the results of the above-mentioned experiments on installations S-300 and PF-1000.

In shadow pictures in experiments with neon, a few times’ increase of the fiber initial diameter is observed at the stage of the current sheath approach to the fiber even before their interaction. This phenomenon is also observed in experiments with deuterium and small Xe addition, but not so brightly expressed. Estimations of the radiating loss of the neon and the deuterium plasma sheaths, having accepted plasma temperature Te = 3-10 eV, shows that even in pre-cumulating stages, the radiation of the plasma sheath compressed to the axis may essentially change the fiber phase state.
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