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The aim of this paper is to construct a simplified analytical model of the force action of an ion beam on a
sphere. The problem under consideration is topical in connection with the development of a contactless method for
deorbiting large space debris objects by acting on them with an ion beam generated onboard a dedicated
spacecraft. Assuming the Gaussian distribution of the ion density in the beam, expressions were constructed for
determining the force action on the target (solid body) in the general case. For a spherical target, it was shown that
the force transmitted by the ion beam to the target lies in the plane formed by the beam symmetry axis and the
radius vector of the center of the sphere relative to the beam exit point. Analytical estimates were constructed for
the force transmitted to the sphere in the case where the center of the sphere lies on the beam symmetry axis. This
simplified analytical model offers a better insight into beam-to-target force transfer and provides conditions for the
synthesis of active satellite – target relative motion control laws and for analytical estimation of their efficiency.
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