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The Origin of Elements

CK, Karakas, Lugaro 2020, ApJ
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Galactic Chemical Evolution (GCE)

The amount of each element in the interstellar medium (ISM) at time ¢
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Initial Mass Function (IMF)

The number, or mass contribution, of stars formed at a given initial mass m
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>¢ In GCE models, Salpeter IMF with a suitable m, can give similar results with Kroupa IMF.



Closed lnfall outflow models
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The [a/Fe]-[Fel/H] relation
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in MW, Ch is dominant wo+wp mergers <25%)
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different GCE models/observations
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[Eu/Fe]

[EwFe]

GCE models challenge NSMs

Argast+04 Cescutti+15

Wehmeyer+15
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Binary population synthesis

% Stellar evoluiton of two stars in a binary system
O Roche-lobe overflow
0 Common envelope
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SNla Delay-Time Distribution (DTD)
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NSM Delay-Time Distribution (DTD)
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Blnary Populatlon Synthesus (BPS)

[O/H] — time

Points: observations of nearby stars

% DTDs are taken from BPS

1 % SNla timescales too short

1 % NSM timescales too long

1 % 3D-GR yields: Wanajo+14

s K20 (black lines) include
MRSNe as 3% of HNe.

CK, Mandel, Belczynski+ 23, ApJL
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Cosmological ‘zoom-in’ simulation
t = 0.10 Gyr, z = 22.738
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Gadget3-based code (CK+ 2007), Aquila IC (Scannapieco+12), 3x10°M.,, 0.5kpc
https://star.herts.ac.uk/~chiaki/works/Ag-C-5-kro2.mpg
Basic features are the same in CK & Nakasato 11, Brook+12, Scannapieco+12,
Auriga, FIRE-2, ARTEMIS, VINTERGATAN... but input stellar physics matters!



https://star.herts.ac.uk/~chiaki/works/Aq-C-5-kro2.mpg

Chemodynam

UV background radiation
(Haardt & Madau 1996)
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etallicity Map
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The [O/Fe]-[Fel/H] relation

First shown in CK & Nakasato 2011 with chemodynamical simulations
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The [O/Fe]-[Fel/H] relation

: I

- Solar Neighborhood: 7.5<r<8.5, |z/<0.5 kpc

Kinematics!
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