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Summary

By employing N-body simulations of planet formation, we reproduced the currently known
population of close-in super-Earths around K-dwarf stars!. We implemented chemistry into
the simulations based on chemical equilibrium in the protoplanetary disk, and developed
models of likely basic compositions and radii of rocky exoplanets using the host star’s

composition as a proxy for planet composition?.
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E) Comparison to the observed systems

B) Methods
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On the left: Masses of the simulated planets compared to the observed sample. On the right: Radii of the simulated planets as
homogeneous spheres with one preset density from the planet formation simulations, and radii of the simulated planets computed using
ExoPlex8, compared to the observed sample. The computed radii are gravitationally compressed based on the compositions. Only planets
with masses <=7 M, are considered (so without substantial amounts of accreted gas).

 The majority of planets are compositionally like more or less massive versions of Earth and Venus.

 The Ca- and Al-rich innermost planets almost reach the rock (core-less planets) and 50%Fe curves.

C) Dynamical evolution - 100 Myr
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M-R diagram: The simulated planets (in black), the observed K dwarf population (in blue), the terrestrial Solar System planets (in red),
and Ca- and Al-rich planets (in green), together with the compositional curves!?. Only planets with masses <=7 M_,,, are considered.

Conclusions

« We reproduced the main characteristics and architectures of the known K dwarf systems.
 The planets located at:

* < 0.1 AU have Al/Si and Ca/Si ratios well above the Solar System values

« > 0.1 AU have similar compositions, and likely structures strongly resembling the Earth
« We formed: Ca- and Al-rich planets, core-less planets, planets with CMFs ranging from very

similar to Earth or Mars to very different, but no Mercury-like planets with a huge iron core.

 The largest variations in the planet compositions come from:

 radial compositional variations in the disk, in the inner regions of the systems

« differences in the stellar chemical abundances, in the outer regions of the systems
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