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Context

R-process and S-process
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R-process and S-process

/ \

Supernovae AGB stars
NASA, ESA
-  Forms Sr,Y, Zr -  Forms Sr,Y, Zr
- Tracer: Europium (Eu) - Tracer: Barium (Ba)

- Robust elemental signature - Robust elemental signature
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Supernovae

NASA, ESA

- Forms Sr,Y, Zr
- Tracer: Europium (Eu)

- Robust elemental signature
seen in stellar observations
that it's not for all elements

R-process and S-process

\

AGB stars

Forms Sr, Y, Zr
Tracer: Barium (Ba)

Robust elemental signature



Where?

- What kind of stars can we see
this in?
- Weak-r process?

Positions of some limited-r
stars in the Milky Way Galaxy

Thin Disk: ~60% of stars

Thick Disk: ~10% of stars Bulge: ~30% of stars

<«<——> Only ~40 stars known
Halo: 1% of stars

<«——— Earlier generations Y
-5 -4 -2 2 4 o
[Fe/HI
Figure credit: Thanassis Psaltis adapted from E.Starkenburg Milky Way image credit: ESA/Gaia/DPAC, CC BY-SA 3.0 IGO 4




Data

A. Frebel, Annu. Rev. Nucl. Part. Sci. 2018. 68:237-69
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SAGA: T. Suda et al, PASJ, 60, 1159 (2008)
JINAbase: A. Abohalima and A. Frebel, Astrophys. J. Supp. Ser 238, 36 (2018)




Finding limited-r stars

[Sr/Ba] vs [Sr/Eul, with [Eu/Fe]
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Finding limited-r stars

[Sr/Ba] vs [Sr/Eu], with [Eu/Fe]
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Limited-r stars

Stellar abundances normalized to solar Eu
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Comparing to Simulations

50 neutrino driven wind
in CCSN simulations

Model parameters:
electron fraction
Entropy
expansion timescale

A. Psaltis et al, Astrophys J 966, 11 (2024)




Comparing to Simulations
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Comparing to Simulations

Limited-r star
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What's next?

/
1- Continue investigating comparisons to
simulations
-
/
2 - Galactic chemical evolution
-
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Summary

(1-

Some very metal poor stars show
enhanced abundance in elements
Sr-Ag (Z=38-47)

/
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4 g _
Compare limited-r stars to predictions

of nucleosynthesis in supernovae,
need further constraints on data

(o

Analyzed databases to find limited-r
stars
Total: 80 of 14, 427 stars
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[Eu/Fe]

Europium vs Metallicity




