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It was shown in [1], we can use nuclear energy to the synthesis of not only due to thermal collisions of plasma ions, but also during the passage of fast particles through a plasma with sufficiently high electron temperature. If the fast particles are produced directly in the plasma itself, such an internal injection of fast ions (INIFI) can lead to intense nuclear reactions.

It is known the current ring supported by the pressure of external gas [2], the system is stable, but the ion temperature of plasma is low due to contact with the outside gas and synthesis due to thermal collisions of the ions is impossible. However, if the surface current of the ring is a toroidal current layer with ultrarelativistic electrons [3], it becomes possible to process INIFI. Such system can be got by induction discharge during the rapid decline of the strong magnetic field created by the primary current in an inductive energy storage [4], Fig. 1.
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The report will show that the plasma the toroilal current layer is a high-temperature plasma with extremely high separation power of the electronic component, and the thickness of the layer is the order of the Debye radius. The apparatus (Fig. 1) with dimensions as in the T-10 tokamak the energy of thermal ions in toroilal current layer reaches a few eV and the electron energy reaches 15 MeV (runaway electrons in the induction discharge). The INIFI process possible due to Coulomb collisions of ultrarelativistic electrons with thermal ions in the toroilal current layer, and the estimated energy of fast deuterons up to 12 keV, and the density of the flux intensity can provide a synthesis of 500 kW.
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FIG. 1. Scheme of apparatus for producing high-temperature plasma [5]: 1 is toroidal chamber with a slit, 2, 3 are tubes for gas inlet and outlet, 4, 5 are anode and cathode gas discharge tube, which forms the primary current pulse, 6 is energy storage, 7, 8 are magnetic system buses connected to the cathode and anode, 9 is low-temperature plasma, 10 is toroidal magnetic field, it is swept by the plasma (R and a are large and small radii), 11 is toroidal current layer (high-temperature plasma with an inverted magnetic confinement, arrows indicate the direction of the circle of the electron beam), 12 is channel of the primary current.
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