Universiteit

U Leiden
The Netherlands

Super-earth formation in compact disks around M dwarfs
Sanchez, M.B.; Marel, N. van der; Lambrechts, M.; Mulders, G.; Guerra-Alvarado, O.

Citation

Sanchez, M. B., Marel, N. van der, Lambrechts, M., Mulders, G., & Guerra-Alvarado, O.
(2024). Super-earth formation in compact disks around M dwarfs. Epsc Abstracts, 1060.
doi:10.5194/epsc2024-1060

Version: Publisher's Version
License: Creative Commons CC BY 4.0 license
Downloaded from: https://hdl.handle.net/1887/4254652

Note: To cite this publication please use the final published version (if applicable).


https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/4254652

EUROPLANET
/ SCIENCE
CONGRESS

EPSC2024

EPSC Abstracts
Vol. 17, EPSC2024-1060, 2024, updated on 05 Feb 2025
https://doi.org/10.5194/epsc2024-1060

Europlanet Science Congress 2024
© Author(s) 2025. This work is distributed under

the Creative Commons Attribution 4.0 License.

Super-Earth formation in compact disks around M dwarfs

Mariana Sanchez!, Nienke van der Marel', Michiel Lambrechts?, Gijs Mulders®, and Osmar Guerra-
Alvarado!

!Leiden University, Leiden Observatory, Netherlands (msanchez@strw.leidenuniv.nl)

2Center for Star and Planet Formation, GLOBE Institute, University of Copenhagen, @ster Voldgade 5-7, 1350 Copenhagen
3Facultad de Ingenieria y Ciencias, Universidad Adolfo Ibafiez, Av. Diagonal las Torres 2640, Pefialolén, Santiago, Chile

M dwarfs are the most common stars in our solar neighborhood. Due to the improvements in radial
velocity and transit techniques, we know that rocky planets, in particular close-in super-Earths, in
compact configurations are the most common ones around M dwarfs. On the other hand, thanks to
the high angular resolution of ALMA we know that most disks around very low mass stars are rather
compact and small, which favors the idea of an efficient radial drift that could enhance planet
formation in the terrestrial zone. Motivated by these results, we have investigated rocky planet
formation around M dwarfs driven by pebble accretion through N-body simulations. We assumed
that planet formation took place in compact dust disks caused by efficient dust radial drift. In the
simulations we incorporated planet-disk interactions and tidal and relativistic corrections that include
the evolution of the luminosity, radius and rotational period of the star. For our standard model we
used different gas-disk viscosities and initial embryo distributions. For different stellar masses we
also studied planet formation by planetesimal accretion. Our main result is that the sample of
simulated planets that grow by pebble accretion in a gas-disk with low viscosity can reproduce the
low-mass exoplanet population around M dwarfs in terms of multiplicity, masses and semi-major
axis. Furthermore, we found that a gas disk with high viscosity can not reproduce the observed
planet masses. Also, we show that planetesimal accretion favors the formation of water worlds and
small planets that so far have not been detected. This work points towards a new approach for the
disk conditions needed to study rocky planet formation around M dwarfs.
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