
performed with PF facilities operated at IPJ in Swierk, Poland, but within a frame of

an extensive international collaboration.
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This work describes in part the results of a simplified three stage model of a

plasma focus device in terms of the dimensions, filling gas pressure and charging

voltage. An optimum pinch radius ratio of 0.03 to 0.4 was realized. The model

showed that final axial velocity determines the initial inward radial velocity. The

second part is the design, fabrication and characterization of a plasma focus device

which has the inner electrode negatively charged (-12 kV). The optimum operating
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conditions of this plasma focus device were found to be in the pressure range
between 0.5 and 2.0 mbar (1 bar=105 Pa), for all the gases tested and for an inner
electrode length of 40 mm. The experimental results obtained with the device are
presented. These results are being repeated (a) with Deuterium as filling gas in order
to confirm focus action by measuring neutron yield; and (b) in the model a Negative
Charging Voltage is used and calculations of the pinch radius ratio redone. Wax is
used for shielding against neutron irradiation and a film badge is used to monitor the
level of radiation exposure. This second set of results will be presented also.
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In this paper equilibrium conditions of the plasma focus will be briefly reviewed
and a possible mechanism of the plasma focus hot spot formation and it's impact on
plasma focus fusion potential will be discussed. Among all controlled thermonuclear
fusion devices, the fascinating device plasma focus yields a very high rate of neutron
production, yields information on the processes of acceleration that produce the
high-energy particles associated with even those found in cosmic rays and achieves
energy flux densities beyond those reached even in nuclear explosions. It has been
experimentally confirmed11! that the spontaneously self-organized plasma stable,
force-free, minimum-free-energy vortex filamentary structures of a Beltrami121

morphology can spring into existence. The two types of the vortices, corotational
and contrarotational, moving parallel and antiparallel to the background magnetic
field, were experimentally observed in the current sheath of the plasma focus to be
produced in pairs. Arrangement of the four relevant configurations field vectors, i.e.
magnetic induction vector, mass velocity vector, vorticity vector and electric current
density vector, in the vortex filament is so, that only in the very center of the
filament the field vectors are directed in the axis direction. With increase of the
distance from the filament center, the angle between the axis and the field vector
becomes smaller and smaller. All fields in a vortex filament are arranged according
to the same principle. Because in every point the magnetic induction vector is
parallel to the current and vorticity vectors, the Lorentz force is locally everywhere
in equilibrium with the Magnus force. Some of the filaments may survive to carry a
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