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Part I - Astrophysical Uncertainties

Complete survey of r-process
conditions

Image: NASA/DOE/Fermi LAT Collaboration
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very similar for main r-process stars
⇒ robust mass ratios of L/M/H: 50%/25%/25%

H-component 1 dex lower for Honda stars
HD88609 & HD122563: S. Honda, W. Aoki, Y. Ishimaru et al., ApJ 666 1189 (2007)
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r-Process Peaks see also: B. S. Meyer & J. S. Brown, ApJS 112 199 (1997)
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Part II - Nuclear Uncertainties

Ab-initio masses from VS-IMSRG

Image: ChatGPT
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VS-IMSRG: T. Miyagi et al., Phys. Rev. C 105, 014302 (2022)

Fig. (mod.): A. Arcones & F. Thielemann, Astron Astrophys Rev 31, 1 (2023)
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Summary & Outlook
Part I - Complete r-process study

second-to-third peak produced robustly for many
conditions
full r-process pattern requires superposition of
at least 2–3 different conditions

⇒ more details: J. Kuske, A. Arcones, M. Reichert
(submitted to ApJ), arXiv:2506.00092

Part II - Ab-initio masses from VS-IMSRG
first application in r-process calculations

⇒ coming soon: J. Kuske, T. Miyagi, A. Arcones, A.
Schwenk (in prep.)
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Comparison to Trajectories
From Hydrodynamical Simulations

map trajectory to Ye,0–s0–τ–space:

Ye,0

s0

}
⇒ from interpolation to 7GK

τ ⇒ from fit to density profile

metric for comparing final mass fractions:

dtracer,model =
1

#A
∑
A

| log (Xtracer (A))− log (Xmodel (A))|

22 models of different astrophysical sites
with up to 100 trajectories each
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Comparison to Trajectories
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Comparison to Trajectories
From Hydrodynamical Simulations

good agreement for ≈ 98% of trajectories

large discrepancies for some trajectories due to:
1) non-monotonic density evolution: hydrodynamical shocks
2) sensitive conditions: between two nucleosynthesis groups

NSM_B1
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