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ABSTRACT

This paper describes methods allowing use of small asteroids targeted to dangerous sky objects in order to deflect them from collision with the Earth. This approach as a level of concept was proposed about ten years ago. As a tool for directing this asteroid to the approaching hazardous one, a gravity assist maneuver was proposed. Unanswered questions include the one related to the possibilities to use a minimum number of asteroids intended to be applied as projectiles for any coming hazardous sky body. In ideal case one can expect only one projectile asteroid as sufficient number required for the task solution. Also an important point is estimation of the minimum allowed time interval between detection and cataloging/characterizing the target asteroid and hitting it. In the earlier published papers it was proposed to use as a parking trajectory for projectile asteroid the Earth resonance orbit with 1:1 orbital periods ratio. 
So we have on hand an asteroid in a resonance orbit waiting for the moment when it would be commanded to start operations to send it to intercept an approaching dangerous celestial body. These operations consist of one or more gravity assist maneuvers near Earth, intended to transfer finally the projectile asteroid to a trajectory hitting the target asteroid. With enough free parameters, that is our case, one can state that it is possible to reach any direction of hyperbolic velocity vector with respect to Earth. With the mentioned required duration of fulfillment of the commanded maneuver sequence, possible scenarios of events were explored on the basis that a celestial body coming from any direction is intercepted well before it might hit the Earth. The surface of interception points are positions that the projectile asteroid can reach after the last gravity assist maneuver sending it to the target. It changes with time, expanding till an inevitable meeting with the target. In the paper the results of modeling the scenario with real asteroids and virtual hazardous objects are presented. It is explained in the paper how to build the mentioned surface as a defense shield in such a way that avoids holes that would permit bypassing it to impact the Earth. In addition, it is estimated how, by increasing the number of asteroids in the defense shield, how that influences the characteristics of the surface of interception. Also possibilities were explored to increase the number of maneuvers versus the cost of decreasing the number of projectile asteroids or broadening the time interval needed for the defense operations.
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