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ABSTRACT

In the recent years, the number of Near Earth Asteroids (NEO) has increased exponentially thanks to new observations and investigation. From these NEOs, those with a low probability of impacting with Earth in the following decades are considered as Potentially Hazardous Asteroids (PHA). Therefore, several Planetary Defense studies target the development of the required techniques to being able to mitigate and neutralize such a threat in the future.

In this context, the European Space Agency has promoted a study to evaluate the capability to deflect a real target asteroid between 20 m and 80 m in the shortest possible time using a kinetic impactor. A mission like this imposes very important challenges to overcome for its success, two of them are of special relevance: 

-
The short warning time of only few years in the best case scenario from the asteroid discovery to its close approach with Earth
-
The complex GNC system required to impact the NEO at a very high speed: this implies developing the algorithms to detect and impact the target under velocities higher than 10-12 km/s

As Airbus Defence and Space subcontractor, DEIMOS is in charge of the trajectory design. The work performed requires the search and optimization of thousands of trajectories to hundreds of asteroids, particularly those included in the Potentially Hazardous Asteroids list. The search and optimization of trajectories are constrained by different mission and operational parameters, such as warning time, maximum transfer time, Sun phase angle at impact and/or the arrival velocity at the target body. To do so, a combination of different global and local optimization techniques has been put into place, in order to develop different maps reporting the envelope of deflection capabilities with respect to the asteroid, the S/C design and the mission characteristics.
