Appropriate solid-body models as initial conditions
for SPH-based numerical collision experiments
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Context

(Gilant) collisions are an ubiquitous process during all stages of planet formation. To answer questions concerning the transport of volatiles (water),
realistic fragmentation behavior, or the formation of the Moon in detail, individual collisions have to be investigated, often by means of SPH
simulations (e.g. Maindl| et al. 2014).

While planetesimal-scale collisions can be modeled by simple homogeneous bodies, this does not hold for giant collisions-anymore, where the bodies'
Internal (radial) structures generally affect results. In practise some dynamical settling (numerical relaxation) is applied in most cases, either starting
from some predetermined radial profile or from scratch. Since this procedure has to be carried out prior to the actual simulation run, it requires
potentially high computational resources solely for producing the initial conditions.

Semi-analytical relaxation: Self-consistent hydrostatic T
structures as initial conditions 7

* Self-consistent (in terms of the applied physical model) hydrostatic profiles are calculated and assigned to the SPH % |
particles (Fig. 3). s

* Even though the resulting initial conditions are not entirely equilibrated (see Fig. 1), tests based on several astrophysical T =

criteria with typical giant collision simulations show equal results when compared to fully (numerically) relaxed runs of
identical scenarios — this Is shown for the evolution of fragment masses and their water-ice content in Fig. 4 for a scenario
similar to those in Fig. 2.
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The scenario is similar to the lost as debris for initially unrelaxed cases. 0 2 4 6 8 1012 0 2 T4 6h 8 10 12 0 2 4 6 8 10 12
one examined in Fig. 4. * Preliminary results show no strong correlation me (hours)
between relaxation relevance and the masses of Fig. 4. Evolution of overall fragment masses (a) and water-ice masses (b)
the colliding bodies (for masses ranging from (In % of system's total ice mass), for the largest fragment (1), the second-

largest fragment (2) and the rest of the material (3). The scenario is similar
to Fig. 2. Three different relaxation approaches are plotted along with an
initially unrelaxed run (see key), where the semi-analytical method
performs similar to the others while the unrelaxed run differs significantly
(see text).

below Ceres' to above the Moon's).
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