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The orbital motion of spacecraft in the vicinity of asteroids is strongly

disturbed and exhibits complex behaviors because of weak and irregular gravitational force. The main
focus of this study is the dynamics of spacecraft in the strongly perturbed environment around
asteroids. This research first proposed retrograde teardrop orbits, which are made periodic by
introducing a deterministic thrusting maneuver within each period to ensure long-term stability. In
addition, based on the constructed dynamical model, frozen orbit solutions were identified, in which
the orbital elements remain constant even under solar radiation and gravitational perturbations.
Another contribution of this research is the trajectory design for the Hayabusa2 precision touchdown
incorporating the effect of irregular surface gravity field. Using the designed landing trajectory,
Hayabusa2 successfully conducted touchdowns on the asteroid Ryugu in 2019.
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