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Stellar Signatures of Planet Formation
-> Why do some stars form planets while others do not?
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STUDY: Metallicity Controls Planet Formation & Architecture

Computed disk metallicity (Z) using a stoichiometric disk model® rather than using iron as a proxy for metallicity as often done previously
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Neptune-, Jupiter-, and super-Jupiter hosts Low-mass planets: multies and singles show statistically similar
have significantly higher Z than non-hosts, distributions of Z
while super-Earth hosts do not High-mass planets: multies form in higher-Z environments than < My findings

singles strongly support a
Z is a key driver of massive-planet formation Z shapes giant-planet architectures single, dominant

sub-Neptunes Hosts planet formation

> Super-Jupiters Jupiters sub-Neptunes & Neptunes
N\ : Neptunes Hosts ° i ’

| Jupiters Hosts : A . al B .| - mEChanism (COI’G

Super-Jupiters Hosts

Non-hosts y 2 - R e g T Accretion) for
Probability density il il 5k o 351 e planet fo rmation

distributions of
stellar Z for different :

planet-hosting or & - i t h G l y
populations 5F ! L ‘ PP \ aCrOSS e a aX .
compared to | 5l L\

non-hosts, with
dashed lines
indicating mean
values. Graphic
created by student
researcher using

Python, 2025.6

05

000 002 004 006 008 010 012 014 00 05
M, (M]) Density

Stellar Z versus planetary mass for multi-planet and single-planet systems. Created by student researcher using Python, 2025.6

LEARN: Developing Machine Learning model

Planet formation is regulated by disk  Highest separability was achieved for Neptune-like planets (AUC = 0.78), followed by Earths (AUC =
chemistry and the birth environment  0.75) and Jupiters (AUC = 0.70).

of stars, encoded in Galactic kinematics
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PREDICT: New Worlds CONCLUSIONS & IMPACTS

| * |dentified 7,853 planet-hosting Disk chemistry is the primary driver of planetary
pp— GAHm stars in GALAH with over 70% diversity.
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