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Abstract

The increase of orbital debris and the consequent proliferation of smaller objects through fragmentation
is driving the need for mitigation strategies that address this issue at its roots. The present guidelines
for mitigation point out the need to deorbit new satellites injected into low Earth orbit (LEO) within a
25-year time. The issue is then how to deorbit the satellite with an efficient system that does not impair
drastically the propellant budget of the satellite and, consequently, reduces its operating life. We have
been investigating, in the framework of a European-Community-funded project, a passive system that
makes use of an electrodynamics tether to deorbit a satellite through Lorentz forces. The system collects
electrons from the ionosphere at its anodic end (the conductive tether itself left bare) and emits electrons
through a plasma contactor at the cathodic end. The current that circulates in the tether produces the
Lorentz drag force through the interaction with the Earth’s magnetic field. Power can also be tapped
from the tether for running the cathode and other ancillary on-board equipment. The deorbiting system
will be carried by the satellite itself at launch and it will be deployed from the satellite at the end of its
life. From that moment onward the system operates passively without requiring any intervention from
the satellite itself. The paper summarizes the results of the analysis carried out to show the deorbiting
performance of the system starting from different orbital altitudes and inclinations for a reference satellite
mass. Results can be easily scaled to other satellite masses. The results have been obtained by using a
high-fidelity computer model that uses the latest environmental routines for magnetic field, ionospheric
density, atmospheric density and a 4x4 gravity field model. The tether dynamics is modelled by considering
the tether flexibility. The tether temperature is computed dynamically by a thermal model that utilizes all
the major input fluxes and the thermal flux emitted from the tether. The results shows that a relatively
compact and light system can produce a complete deorbit of a relatively large satellite with deorbit times
ranging from a month to less than a year starting from high LEO with the best performance occurring
at low orbital inclinations.
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