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Within a Brillouin sphere near the surface of a small body, the motion of an
object is strongly perturbed due to the non-uniform gravity field of the body. This research
conducted empirical studies on the gravity field and orbital motion within the Brillouin sphere
using the flight data of Hayabusa2 iIn the vicinity of the asteroid Ryugu. The primary results are as
follows: 1) estimation of the gravity field of Ryugu based on the asteroid shape model and the
orbital motion of artificial markers, 2) precise reconstruction of the Hayabusa2 trajectories based
on optical and altimetric data, and 3) derivation of the analytical solution of frozen orbits that
are stable even under strong perturbations caused by the gravity field of a small body and the solar
radiation pressure.
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