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 In this lecture we consider the Vlasov-Poisson system for two-component high-

temperature plasma with external magnetic field in a three-dimensional torus.  The Vlasov-

Poisson system of equations regarding to density distribution functions of charged particles and 

electric potential describes the kinetics of high-temperature plasma in a fusion reactor. If a 

considerable part of particles reaches the boundary, this can lead either to destruction of the 

reactor, or to cooling the plasma due to its contact with the reactor wall. Therefore, it is necessary 

to provide plasma confinement at some distance from the vacuum container wall. In most models 

of thermonuclear fusion reactors an external magnetic field is used as a control ensuring plasma 

confinement. From the point of view of differential equations this means that one has to prove the 

existence of solutions of the Vlasov-Poisson system with external magnetic field for which the 

supports of density distribution functions do not intersect with the boundary. 

 In this lecture we consider the Vlasov-Poisson system for two-component high-

temperature plasma with external magnetic field in the following two cases: three-dimensional 

torus, which corresponds to “tokamak”, and three-dimensional cylinder, which corresponds to 

“mirror trap”. We prove the existence of stationary solutions of the Vlasov-Poisson system in the 

above mentioned domains with compactly supported density distribution functions. Using 

symmetries of the domains, we reduce this problem to semilinear second order elliptic differential 

equation, which is studied with the help of sub- and supersolutions method. A construction of 

stationary solution is also based on the method of truncation functions. 

 For the first time, stationary solutions of the Vlasov-Poisson system with homogeneous 

external magnetic field having supports of density distribution functions strictly inside infinite 

cylinder were studied in [1]. The above mentioned results concerning stationary solutions with 

compact supports in a torus were obtained in [2].   
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