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Developing MODEL OF THE MAGNETIC FUSION ROCKET ENGINE BASED ON the field reversed configuration
Romadanov I.V., Ryzhkov S.V.
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Magnetic fusion engine based on the field reversed configuration (FRC) [1-5] is considered. FRC is an alternative system of plasma magnetic confinement with ( ~ 1 (( is the ratio of plasma pressure to magnetic field pressure). Pulsed system based on the compact configuration, which has equilibrium inside separatrix (closed magnetic field lines) and separated from the conducting wall by the area of the open magnetic stream. The propulsion system includes: 
injector, the formation chamber, the transport channel, the mixture chamber and magnetic nozzle. Trust created with the help of heat hydrogen which inject into the mixture chamber and heat up by the products of reaction [6]. The main interest for parameters definition is the shape and size of a configuration. The general case is elongated (elliptical or racetrack) FRC that characterized for formation by theta-pinch or rotating magnetic field [7]. The plasmoid can also be formed by merging spheromaks, i.e. the Hill's vortex. 

Assuming that bremsstrahlung is transformed to the thermal energy which can be used for fusion sustainment. Mathematical models based on power balance equations of reactor and engine, as a result of the decision set of equations is lost power, system available capacity and the capacity necessary for implementation of self-sustained reaction is defined. The goal of this paper is discussion of FRC and dense plasma focus as power source and fusion engine for high energy space missions. Corresponding schemes of propulsion system is given. A solution decreasing of dissipation is obtained, necessary capacity of the injecting device for reaction ignition is proposed. Also conception magneto-inertial fusion rocket engine based on compact plasmoid, compressed by plasma guns [8] or laser beams [9] is suggested.
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