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Solid Earth tidal deformation arises from 
the variations in the Earth‘s gravitational 
field caused by the Moon and Sun 
relative to its strength at the geocentre.

Love and Shida numbers h, l 
are dimensionless parameters, 
which characterize how strong is 
the effect of the potentional 
component on the displacement.

Theoretical background
Love numbers and FCN
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more precise Earth model

Free Core Nutation (FCN): the fluid core rotates 
around an axis which is slightly inclined w.r.t. the 
axis of rotation of the mantle → small periodic 
motion of the Earth’s axis of rotation (Wahr, 
1981). It comes to a resonance of the tidal force 
with the forces at the elliptical core-mantle 
boundary at the FCN period.

Motion of the Earth‘s rotational axis in the celestial system

spectrum for IERS celestial pole 
corrections w.r.t. the IAU2000A 
precession-nutation model
data since Jan 1984 till Dec 2009

Step 1:

Step 2:
Our estimates of the Love numbers are in a very good agreement with the recently adopted IERS values. 
Larger differences can be seen mainly for the tidal waves in the vicinity of the resonance period (phi1, 
psi1) and for the tides with lower amplitudes (e.g., NO1, pi1, J1). For the resonance period we obtained 
413 ± 20 sidereal days in the celestial frame. The large standard deviation of the FCN period might be 
due to using only 7 years of data and the high correlation with the resonance strength factor, as was 
pointed out in Haas and Schuh (1996). An apparent time-variation of the FCN period was discussed in 
Roosbeek et al. (1999) or Hinderer et al. (2000). 

Estimation of Love numbers and FCN in VieVS

Estimates of frequency 
dependent Love 
numbers for 10 diurnal 
tidal waves, FCN period 
and resonance strength 
factor compared with the 
IERS values (McCarthy 
and Petit, 2004) and with 
the results from Haas 
and Schuh (1996).

GUI in VieVS for Love numbers
vie_glob
program unit for parameter estimation with so-called global solution

VLBI data

VLBI network antennas activity of the VLBI antennas




