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Galactic Chemical Evolution
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Galactic Chemical Evolution

Nucleosynthesis:

* Type Il supernovae
* Type la supernovae
* Stellar Feedback
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Galactic Chemical Evolution

E.g. Ciuca et al., 2023 —and many other GCE papers! Time [Gyr]



Galactic Chemical Evolution

(C,N), O,
Ne, Mg, Si,
S,Ar,Ca, T

Time [Gyr]
e.g. Bedell et al., 2016,2019 7



Galactic Chemical Evolution

Younger stars :

More iron (wrt alpha) in
disk

Older stars :

Less iron (wrt alpha) in disk

Time [Gyr]
e.g. Bedell et al., 2016,2019 10



Does the Galactic Context link to Planet
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Homogeneous Host Star Parameters

Gaia DR3 (GSPSpec) Gaia DR3 (Photometry)
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Homogeneous Host Star Parameters
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Homogeneous Host Star Parameters
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Homogeneous Host Star Parameters

Star

Planet
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Homogeneous Host Star Parameters

Star Mass Radius Distance Age
K 1 Rp/Ry 1
Planet Mass Radius

H_/

Density —————— Composition




Homogeneous Host Star Parameters

Star Mass Radius Distance Age
K 1 R,/R. 1
* How dense are these planets?
Planet . * What is their composition?
Mass Radius « How does that link to stellar

\ ) properties?

Density —————— Composition




Homogeneous Host Star Parameters
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Younger stars host denser rocky planets

Weeks+ 2024
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Younger stars host denser rocky planets

Weeks+ 2024
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Younger stars host denser rocky planets

Weeks+ 2025a (in Prep)
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Younger stars host denser rocky planets
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Weeks+ 2024

e.g. Bedell et al., 2016,2019 Time [Gyr] 27
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Sub-Neptuneplanets?

Does this lin
to these
elements’in
the Galaxy?

H/He

(Hydrogen & Heliu
Envelope)

Fe

(Iron core)
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Homogeneous stellar parameters of sub-

Neptunes

Time [Gyr]



Sub-Neptunes
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The Galactic Context
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The Galactic Context
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A

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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BASTA + Gaia age (Gyr)
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The Galactic Context
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The Galactic Context
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Stellar radius (Rsun)
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This work age [Gyr]
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