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Thermonuclear REGIMES of axially symmetrical mirror trap with high power fast particles injection
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Kinetics of high-energy (fast) ions in axially symmetrical open magnetic configuration is studied. The analysis is performed for the Gas Dynamic Trap (GDT) [1] with fusion parameters assuming intensive D–T reaction. The goal of the work is to estimate the efficiency of such system for the case of high-power deuterium and/or tritium beam energy input. As the estimated parameters of GDT fusion based reactor [1] correspond to very long magnetic trap (minimal length ~ 1 km), here we focused on lower requirements of GDT based neutron source [2]. In present experiments on the GDT device at the Budker Institute of Nuclear Physics the following regimes were demonstrated: gas dynamic plasma exhaust and ambipolar confinement in the scheme with compact plugging mirror sell [3]. Essential decrease of end losses is possible in the ambipolar regime; it lower requirements for the system size. Injected fast ions also play the part in the formation of the positive barriers at the ends of the system. In Ref. [4] fast ion kinetic modeling was performed for the experimental GDT conditions neglecting angular scattering. In the present work numerical results are presented for the ion kinetics based on the model of Ref. [5] taking into account angular scattering of fast ions and their effect on the D–T reaction rate. The estimations show that positive electrostatic barrier not effect essentially on the confinement of fast population. D–T reaction rate for fast population is many times higher that for the case of thermal plasma. Injection power is close to the fusion power, that is appropriate for the neutron source regime. High electrostatic barrier regime is seems to be preferable for the reactor with the central solenoid length ~ 10 m [6].
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