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Methods to deflect Earth-threatening asteroids from Earth collision routes
were investigated. For a kinetic impactor that impacts the asteroid with hypervelocity, a trajectory
optimization method that effectively increases the impact-geometry was proposed. The
impact-geometry is defined by the velocity vectors at the impact and the achievable deflection
distance is proportional to the impact-geometry. The proposed method can increase the deflection
distance without increasing the impact speed.
For the gravity tractor which tows the asteroid by using the gravitational interaction between the
asteroid and spacecraft, putting the spacecraft into an artificial halo orbit (AHO) was proposed.
Since a spacecraft in an AHO moves circularly in a plane that is perpendicular to the towing
direction of the asteroid, multiple spacecraft can be used for towing. Equations of motion and laws

to control the spacecraft in AHOs were proposed. The effectiveness of the proposed law was
numerically shown.
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