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How does water in�uence planetesimal formation?

SUMMARY.

Protoplanetary discs consist of gas and small dust grains.

These micro meter sized dust grains grow via coagulation

and condensation to mm-cm sized pebbles. Large accumula-

tions of these pebbles allow the formation of planetesimals

- objects of 10s of km in size. While the process itself is

studied in detail, it is unclear how the chemical composition

of the particles themselves might in�uence the process of

planetesimal formation in the �rst place. To this end, the

student will perform numerical simulations of planetesimal

formation to study how the water content in�uences plan-

etesimal formation.

OBJECTIVES

• The main objective of this ME-
TEOR project is to train the
student to analyse self-generated
data and to identify key pro-
cesses that in�uence the out-
come of the simulations in re-
spect to planetesimal formation
(e.g. Drazkowska et al. 2023).

• The student will learn to run
and modify the already ex-
isting planet formation code
chemcomp (Schneider & Bitsch
2021a), written in Python.

• The student will then compare
the outcomes of the simulations
to observations of stellar abun-
dances to understand which stars
are more likely to form planetes-
imals.

INSTITUTE

• University College Cork

• Institute URL

• College Road, Cork, Ireland

THEORY

by Bertram Bitsch

• Protoplanetary disc structures
and evolution

• Pebble growth and drift

• Planetesimal formation

• Stellar abundances and their im-
plications to planet formation

APPLICATIONS

by Bertram Bitsch

The student will perform 1D simu-
lations of dust growth and drift in pro-
toplanetary discs and add a recipe that
allows the formation of planetesimals
(e.g. Drazkowska & Alibert 2017).
The student will then investigate how
the water content in the disc in�u-
ences the formation of planetesimals.
The student will do so by using the
scaling of the elemental abundances of
close-by stars. The student will then
study how the formation of planetes-
imals is in�uenced by di�erent stellar
types (e.g. M-dwarfs are suspected
to have smaller and less massive pro-
toplanetary discs, eventually resulting
in less e�cient planetesimal formation)
and metallicity/composition (see �g-
ure). The student will then identify the
most important parameters that allow
the formation of planetesimals around
di�erent types of stars.

Figure: Time evolution of dust and

planetesimal mass in the simulations

of Andama et al. 2024.

MAIN PROGRESSION STEPS

• Week 1�2: Introduction, initial
setup, model tests

• Week 1�4: study of theory
• Week 3-7: running of simulations

with di�erent parameters (water
content, stellar mass) and analy-
sis of the results

• Week 8-9: Report writing and �nal
presentation

EVALUATION

• Theory grade [30%]

� Written report

• Practice grade [30%]

� Oral presentation
� Initiative, progress, analysis

• Defense grade [40%]

� Oral and slides quality
� Context
� Project / Personal work
� Answers to questions

BIBLIOGRAPHY & RESOURCES

• Schneider & Bitsch 2021a
• Drazkowska et al. 2023
• Drazkowska & Alibert 2017
• Andama et al. 2024
• Chemcomp git repository

CONTACT

T +353 (0) 21 490 3303
B bbitsch@ucc.ie

2024-2025 - METEOR abroad 1/1 Bertram Bitsch

https://www.ucc.ie/en/physics/
https://arxiv.org/abs/2105.13267
https://arxiv.org/abs/2203.09759
https://arxiv.org/abs/1710.00009
https://arxiv.org/abs/2401.16155
https://github.com/AaronDavidSchneider/chemcomp
mailto:bbitsch@ucc.ie

