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Abstract

In a polywell reactor, it is critical to have a stable and energetic virtual cathode that is necessary to
accelerate ions and create fusion interactions. Increasing the confinement time of virtual cathode electrons
is of critical importance in the performance of polywell reactors. In this paper, COMSOL Multiphysics
software was used to perform a three-dimensional numerical simulation in order to investigate the
impacts of effective variables of a polywell on the virtual cathode. The findings indicated that the
confinement time depends on the distance between the coils, coil radius, coil current, and the kinetic
energy of the injected electrons. In addition, by using the simulation results, the dependence of the

mentioned parameters on the confinement time is obtained, and then a mathematical model was
developed.
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