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INTRODUCTION METHOD AND RESULTS

Near Earth Objects (NEOs) pose a great threat to our planet not only due to the
direct consequences of a possible impact, but rather because of the long-term 2 04

climatic effects it would induce. I - MAGNETIC LTA STATIC ANALYSIS 18
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Many deflection strategies, based on either impacting the NEO or gently
pushing it for a long time, have been proposed to reduce its impact
probability or to avoid its passage into an Earth’s gravitational keyhole that
would lead to a future impact.
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« Target-chaser relative distance sensitivity to select a test target and
compare the magnetic and gravitational LTAs.
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« Target-chaser relative orientation sensitivity to evaluate the maximum
and minimum magnetic LTAs, a selected Dipole Control Laws (DCLs) §
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Among these, the Gravitational Tug (GT) technique is the most
straightforward Low Thrust Action (LTA) option in case of high warning time,
contained asteroid mass and small targeted deflection at Minimum Orbit
Intersection Distance (MOID). However, the GT often requires a Spacecraft (SC)
with limited thrust capabilities to non-inertial hover close to the target.
This may increase the mission risk and reduces the linear momentum
transfer efficiency between NEO and SC.
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» Target-pointing DCL
Magnetic interaction always pointing to the ta rget. Normalized radial and transversal magnetic LTA components
using B-field aligned DCL as a function of the target’s dijpole

orientation (i.e., Azimuth, elevation) in the target’s NTH frame.

GMT represented in the target’s Normal
Tangential (NTH) frame.

> B-field aligned DCL
Magnetic interaction is such that the magnetic torque disturbance on the

h IS absent.
The GT may be enhanced by the introduction of the NEO-SC's magnetic CAaseris absen
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magnitude modulation.
« GMT performance the
(i.e., Azimuth, elevation) in the target’s NTH frame.

CONCLUSIONS

seen in the LVLH frame of the nominal target

SC (red sphere) performing a non-inertial
hover seen in the NTH frame of the target
(light grey sphere) and target’s deflection

(dark grey sphere).

dipole elevation (i.e., dipole contained in the orbital plane of the target)

NOTES: results for virtual target.

and using B-field aligned DCL.

#In design conditions

« A chaser adopting GMT may achieve a higher deflection than the one obtained with a classical GT, for fixed chaser’s mass at interception and fixed performance.

- GMT allows a farther hovering distance, resulting in safer operational conditions, and longer maintainable total tugging times.

*Adopting TM3

« SMS shall be able to operate with the allocated power mass, integrable in the chaser’s structure and it shall generate a magnetic dipole higher than the one achieved by the most performant nowadays technology.

 The GMT performance is highly affected by the the

. However, for both DCLs, it remains greater than the GT one, when evaluated for the nominal total tugging time.

$Adopting the B-field aligned DCL.

« The relative hovering distance shift is decreasing the fuel mass consumption, allowing to maintain the tug for a total tugging time greater than the nominal one. This leads to better performance, when the GMT operates

on a thrusting arc close to interception and far from MOID epoch.

- B-field aligned DCL grants the the

and the lowest AOCS workload during operations. Possibility to control its attitude while tugging.



