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A mathematical model is developed to describe the dynamics of
active Brownian particles in rarefied gases and complex plasmas.
The model takes into account the main features: the presence of
an active force associated with non-uniform heating of the particle
surface, translational and rotational inertia, inhomogeneous distri-
bution of the particle mass due to the presence of a light-absorbing
coating on one of the halves of the particle. A numerical simulation
of the dynamics of an active Brownian particle with center of mass
displacement in the confinement force field of the trap is performed.
The obtained particle trajectories correspond to those observed in
real experiments with Janus particles. A comparison of the results
at different ratios of the particle surface temperature and a compar-
ison of the dynamics of a particle with unshifted and shifted center
of mass are performed. A significant influence of the inhomogeneous
heating of the surface on the motion character of an active Brownian
particle in the free-molecular regime in the presence of a confining
force field of the trap is obtained.
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