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Methods and Data

The rapid neutron-capture process e Used PRISM to evolve nucleosynthesm in tracer particles from: e Modified B-decay rates

(r-process) 1s responsible for creating 8 Iltldeal;t;g&%g&\élgr%esruglsnhg\)]a (MRSN) produced notable differences

nearly half of the heavy elements found m Ran two sets of simulations: in the heavy-mass

: : : e One with standard Moller et al. (2003) B-decay rates :
411’1 the universe. .The. precise role played e One with Ney et al. f-decay rates (reduced half-lives 1in neutron-rich regions) abundances (A > 130) in both
by nuclear physics inputs, such as NSM and MRSN

One-Gigayear Abundance Patterns Across Astrophysical Sites

3-decay rates, 1n shaping the final environments
. : 10°4 Magneto-Rotational Supernova s A=195
abundance pattern still remains Fe-weak r-process tracers

uncertain. This study extends previous 1072 LR
work by comparing the impact of 10-4-

B-decay rates across multiple 10-5- A 1
astrophysical sites, including neutron e / The ?Lbundance pedi neat A=
' | | | ' 195 1s broadened and shifted,

star mergers and magnetorotational [Magneto-Rotational Supernova . |
supernovae weak r-process tracers | i/ W, with stronger effects in
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The magnitude and structure
of these differences vary
across astrophysical sites

W/ Log-ratio comparisons reveal
systematic differences in

'\ A W - iaY decay flow between
| Y | | — - environments (take out 1f not

1 Magneto-Rotational Supernova A=150n A=195 ShOWiIlg this plOt)

r-process tracers N
Conclusion

Nuclei rapidly absorb neutrons and e The impact of B-decay rates

undergo B-decay to stabilize. o | | | ] on r-process nucleosynthesis

: "Neutron Star Merger I 1s both significant and
B-decay rates control how quickly 70
NSM tracers A of W7 . .
environment-dependent, with

nuclei return to stability, directly N ﬂ distinct signatures 1n neutron
shaping final abundance patterns star mergers and

Y(A). = W '; magnetorotational
Simulations rely on theoretical ol | | | | ': supernovae.

100

B—decgy models due to lack of | T Ny —, This effect 1s most
experimental data for neutron-rich pronounced 1n heavy nuclel

nuclei. One-gigayear abundance patterns Y(A) across astrophysical sites, comparing standard Moller et al. (2003) beyond the second r-process
and modified (Ney et al.) B-decay rates. peak.

e The r-process (rapid neutron capture)
occurs 1n high neutron density and
temperature, producing heavy
clements far from stability.

Normalized Abundance Y(A)

—— Moller et al. (2003) B-decay rates ---- Ney et al. B-decay rates
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