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3-D numerical simulations of a growing planet with the core formation

Furuichi, Mikito
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I have conducted the 3-D Stokes flow simulation under a self-gravitating field
with a free-surface to investigate the material differentiation process during core formation stage. A
target of my work is the internal change of the planet grown by the impact induced magma ponds in a time
scale of the deformation of a mantle rock. Results of numerical simulation indicate that the initial
Mars-sized proto planet might not be completely differentiated with the magma pond because thick
differentiated mantle layer are produced with the core formation. Thus, | propose a new scenario for
creating the compositional heterogeneity with remaining dense material originate from the proto planet.
In addition in order to incorporate the thermal differentiation to our model, a new implicit advection
time stepping method is proposed which can efficiently solve thermal convection surrounded by deformable
free surface boundaries.
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