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We propose and study a Particle-In-Cell (PIC) method utilizing modified Crank-Nicolson time discre-
tization for tokamak equilibrium configurations in torus geometries. These configurations are described
by the three-dimensional Vlasov-Poisson system with a strong, inhomogeneous external magnetic field.
In this regime, traditional explicit schemes are constrained by stability conditions linked to the small
Larmor radius and plasma frequency [3, 2]. To avoid this limitation, our approach is based on nume-
rical schemes [1, 2], providing a consistent PIC discretization of the asymptotic system taking into
account variations of the magnetic field. We carry out some theoretical proofs and perform several
numerical experiments to validate the method, demonstrating its robustness and accuracy, especially
in the complex geometries of a torus.
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