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𝛼
(Magnesium & Silicate Mantle)

𝐹𝑒
(Iron core)

Rocky planets?
Does this link 
to these 
elements in 
the Galaxy?



Galactic Chemical Evolution
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Galactic Chemical Evolution

Time [Gyr]

Nucleosynthesis:

• Type II supernovae
• Type Ia supernovae
• Stellar Feedback
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Galactic Chemical Evolution
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E.g. Ciuca et al., 2023 – and many other GCE papers! 8
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e.g. Bedell et al., 2016,2019 9

Galactic Chemical Evolution

(C, N), O, 
Ne, Mg, Si, 
S, Ar, Ca, T
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e.g. Bedell et al., 2016,2019

Older stars :

Less iron (wrt alpha) in disk

Younger stars :

More iron (wrt alpha) in 
disk
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Galactic Chemical Evolution



Does the Galactic Context link to Planet 
Properties?

11Adibekyan et al., 2021



Homogeneous Host Star Parameters
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The Bayesian Stellar Algorithm, Aguirre Børsen-Koch et al. 2021
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Homogeneous Host Star Parameters

Radius AgeMass Distance
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Homogeneous Host Star Parameters

Radius AgeMass Distance
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Homogeneous Host Star Parameters

Radius AgeMass DistanceStar
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Homogeneous Host Star Parameters

Radius AgeMass DistanceStar
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Homogeneous Host Star Parameters

Radius AgeMass Distance

RadiusMass

Star

Planet

R𝑝/𝑅⋆𝐾
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Homogeneous Host Star Parameters
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Homogeneous Host Star Parameters

Radius AgeMass Distance

RadiusMass

Star

Planet

R𝑝/𝑅⋆𝐾

Density Composition

• How dense are these planets?
• What is their composition?
• How does that link to stellar 

properties?
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Homogeneous Host Star Parameters

Radius AgeMass Distance

RadiusMass

Star

Planet

R𝑝/𝑅⋆𝐾

Density Composition
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Younger stars host denser rocky planets

Compositional Tracks from Zeng et al 2016, 2019 23

Pure rock

Earth-like

Pure iron

Weeks+ 2024



Younger stars host denser rocky planets
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Pure rock

Earth-like

Pure iron

Weeks+ 2024



Younger stars host denser rocky planets

Compositional Tracks from Zeng et al 2016, 2019 25

Weeks+ 2025a (in Prep)
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Weeks+ 2024

Younger stars host denser rocky planets
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Weeks+ 2024

arXiv:2411.17358

https://arxiv.org/abs/2411.17358


29

The Radius Valley
Sub-Neptunes

Super-Earths



30

𝛼
(Magnesium & Silicate Mantle)

𝐹𝑒
(Iron core)

Sub-Neptune planets?
Does this link 
to these 
elements in 
the Galaxy?

𝐻/𝐻𝑒
(Hydrogen & Helium
Envelope)



Homogeneous stellar parameters of sub- 
Neptunes

31Time [Gyr]
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Sub-Neptunes
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Sub-Neptunes
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The Galactic Context
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Sub-Neptunes

Super-Earths

The Galactic Context

~ Thick Disk

~ Thin Disk
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Sub-Neptunes

Super-Earths

The Galactic Context

~ Thick Disk

~ Thin Disk

Weeks+ 2025b (in Prep) – A catalogue of Host Star 
Parameters from Gaia



Conclusions

• More dense Super-Earths tend to orbit around younger stars, 
which may be a result of Galactic Chemical Evolution processes

• Sub-Neptune densities don’t exhibit such an obvious trend with 
age, indicating that the above trend is of galactic origin

• Asteroseismology and PLATO will help us further understand the 
galactic context of these small exoplanets (and we should do this 
homogeneously!)
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Sub-Neptunes

Super-Earths

The Galactic Context

Weeks+ in Prep.
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The Galactic Context
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ESA, ESO

Exoplanet Science

Asteroseismology &
Stellar Astrophysics

Galactic
Archaeology
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