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The analysis of results of magnetic fields measurements in the region of pinch formation is done for two largest plasma focus (PF) facilities: PF-3 (Kurchatov Institute, Moscow) and PF-1000 (Institute of Plasma Physics and Laser Microfusion, Warsaw). Absolutely calibrated magnetic probes developed for measurements in conditions of PF discharge [1] are used in these experiments. PF-1000 power supply modernization allowed increasing the discharge current at the preset charge voltage. However probe measurements of the azimuthal magnetic field have shown that the increase in the total discharge current is not always accompanied by the current increase in pinching region. 

In discharges with a high neutron yield (N ≥ 1011 neutrons/pulse at the current ~ 1.7 МА) all current (within accuracy of measurements) is compressed into the region with the radius of <40 mm (the radius of the probe position). At the same time in the unsuccessful discharges the magnetic probe registers only 40-50 % from the total discharge current (~ 0.8 МА). The neutron output thus falls to N ≤ 109 neutrons/pulse, despite on the total current peak value increase up to 2 МА. 

The similar result was obtained in the experiments on PF-3 facility. The registered neutron output correlates with the current measured by magnetic probes. These results testify convincingly to an incorrectness of application of traditionally used measurements of the total current with the Rogowsky coils, established in the beginning of the discharge systems, for scaling laws construction. During long preliminary discharge stages, characteristic for PF-facilities (the stage of the current sheath formation and its acceleration along the electrodes of the discharge system), the loss of the considerable part of the current is possible that leads to the inefficient current contraction at the axis.

In a number of existing models of PF-development the presence of the longitudinal magnetic field arising at the current sheath compression is supposed [2]. It can lead to the formation of the closed forceless magnetic configurations effectively captured accelerated in the pinch ions. By present time there were only indirect evidences on the presence of such components of the field [3]. In our studies the attempt of carrying out of the direct measurements with the axial magnetic probes is undertaken. For the first time the presence of the Вz magnetic field components is experimentally shown. The field compression up to 0.5 – 2.5 kG in the front of the shock wave arising at the current sheath movement is observed. 
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