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The existence of a liquid core inside the Earth is at the origin of the Free Core Nu-
tation (FCN) with a period almost diurnal in the solid Earth reference frame. As the
tidal potential has some diurnal components, a resonance due to the FCN occurs in the
diurnal frequency band. This resonance effect can be detected and analyzed with time-
varying gravity data recorded on the Earth’s surface by Superconducting Gravimeters
(SGs) of the Global Geodynamics Project (GGP) network. The precise determination
of the FCN parameters (period, damping, resonance strength) is important as they
strongly depend on the coupling mechanism at the core-mantle boundary (flattening,
topography, electro-magnetic coupling. . . ). Based on the Bayesian inversion approach
proposed by Florsch and Hinderer (2000), we determine the FCN parameters from 24
datasets of 19 SG sites. The main source of errors in the estimation of the FCN pa-
rameters is the oceanic loading effect which is imperfectly modelled. Sun et al. (2002)
have shown that no ocean tide model is decisively better than the others and that a
mean tidal loading vector gives the most stable solution to study the FCN resonance.
In this work, we propose a solution obtained from the Bayesian inversion of the cor-
rected gravimetric factors for the diurnal waves using a mean ocean tide model, as in
Ducarme et al. (2006). A solution for a subset of European SG sites, where the ocean
loading effect is weak and stable, is also proposed.
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