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numerical modelling of tidal effects (tidal deformation, heating, orbital and 

rotational evolution) on rocky exoplanets without atmosphere

Maxwell or Andrade viscoelastic rheology

parametric studies and qualitative comparison with recent analytical 

models (Correia et al., 2014)



Observational motivation

tidally evolved moons in the Solar system

increasing number of detected exoplanets (preferentially close-in)

increasing number of detected terrestrial exoplanets

Theoretical motivation

analytical models describe main features of orbital evolution

internal structure and more complex rheologies can be taken into 

account by numerical models

possible coupling of orbital and internal evolution



Model and methods

governing equations for the planetary mantle are discretized using

spherical harmonic decomposition in the lateral directions and

staggered finite difference scheme in the radial direction

computation in the time domain

tidal deformation → tidal heating and boundary deflections → disturbing

potential and disturbing force → orbital evolution (Gauss’s planetary

equations)




