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Dissipation mechanisms of the inner core's translational oscillations

Probing of the Earth's inferior is limited fo a few measurements. For example, a more accurate estimate of the density difference between the inner and
outer core could better constrain the driving force of the geodynamo. Gravimetric measurements of the translational oscillations of the inner core could
help in this respect, but these oscillations still elude detection. Translational oscillations, also known as Slichter modes®2, are the result of extreme events,
such as massive earthquakes or asteroid impacts, which can slightly displace the inner core. The centre of mass of the inner core would later swing
around the equilibrium position as a damped oscillator,

Previous linear models could only predict the oscillation period®4, bounding the frequency range of interest for observations. Here, for the first ime, we
study the viscous and magnetic dissipation mechanisms through non-linear simulations of the outer core fluid response. We take full advantage of
the spherical shell geometry and use the fast pseudo-spectral code XSHELLS® to solve the problem numerically. Since the study of realistic Earth values is
out of reach, we use a systematic exploration of the parameter space to derive scaling laws that can be used to extrapolate to Earth conditions.
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