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FUSION PLASMA POWER BALANCE FOR D​‑T, D‑3He AND D‑D REVERSED MAGNETIC FIELD REACTORS
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Field Reversed Configuration (FRC) is a compact toroidal alternative magnetic confinement system with a natural diverter. The main advantage of the FRC is possibility of high-( confinement without toroidal component of a magnetic field. Due to high ( values FRC is interesting for prospective reactors using both D-T fuel and advanced fuels (D-3He, D-D), as for advanced fuel cycles (~1 is required to achieve high efficiency burning.

In this work, burn conditions for D-T, D-3He, and D-D fusion FRC-plasmas are considered on the base of kinetic model. In power balance the main losses are bremsstrahlung and diffusion across magnetic field lines. Bremsstrahlung losses are calculated taking into account relativistic and quantum nature [1]. Required value of confinement time (( corresponding to plasma amplification factor Q=10 is calculated from power balance. Anomalous losses across magnetic field are analyzed using stochastic transport model [2], and it is shown that required (( can be achieved in improved confinement regime. 

The main plasma parameters calculated for FRC-reactor with plasma radius R=2 m and fusion power ~190 MW per meter of reactor length are following. For D-T FRC: plasma temperature T=15 keV, vacuum magnetic field B0=3 T, required ((~0.3 s; for FRC with advanced fuels: T=70 keV, B0=8 T, ((~2 s. 
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