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Are the new half-lives important?
Can we learn something about the r-process?



r-process in core-collapse supernovae
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Magnetorotationally driven supernovae
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Magnetic field 10" - 10" G and rapid rotation (spin period P ~ few ms)
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r-process mechanism / nuclear physics needed

S. Wanajo, APJ, 666: L77 — L80 (2007)

— Freezout from (n,g) < (g,n) equilibrium (e) Tg=0-1
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r-process universality

Front View Side View

Relative log €

¢

crnc b b bre e e b a b

S Nb Ru Ag Sn I Ba Pr Sm Tb Er Lu W Ir Hg Bi
Y Mo Rh Cd Sb Xe La Nd Eu Dy Tm Hf Re Pt Tl
Zr Te Pd In Te Cs Ce Pm Gd Ho Yb Ta Os Au Pb

(AT N N S N TN TN TN NN N (NN T NN (NN NN TN UM N TN N M AN |

40 50 60 70 80 90
Atomic number

TT T T T[T T T T[T T T T TI T T[T TTTI]TTTITTT

=
o

11

Elemental abundance in r-process enhanced metal poor stars compared to solar



r-process universality
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Shell structure evolution

C. Freiburghaus et al., APJ 516:381-398 (1999 )
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The half-lives we measured (3 BigRips settings)
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Wide-range Active Silicon Stripped Stopper Array for Beta and ions

(WAS3ABI)

Collaboration RIKEN / TUM / IBS

8 DSSD 1-mm thick

20 keV threshods

20 keV energy resolution
100—200 pps Maximum rate
cooled at 10 °C

Q value capability?




128Pd beta-decay
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134Cd beta-decay half-life
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31In decay
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131Cd calculated decay (QRPA)

Excitation energy [MeV]
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What is the r-process path?

Supernovae case

Ye, tau

S =S (T, rho) for one layer




S=60 component
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How half-lives constraints the r-path
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How half-lives constraints the r-path
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The role of '?®Pd half-life and the importance of '#Te
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R-process with new half-lives

Solar system abundance

Solar system abundance
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What about universality?

A=130 peak for different tau
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Neutron stars merger
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Neutron star Y_components
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Neutron-stars merger

Superposition of Ye =0.1-0.4

Neglecting beta-decay heat
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Conclusions

No evidence of nuclear structure changes capable of modifying gross properties

The nuclei we have studied are on the r-process path, some do have waiting
point character

— reliability of calculations

— details of the final abundance
— measured numbers that have shaped the composition of our Galaxy

New half-lives support r-process as freezout from (n,g) — (g,n) equilibrium

Detection of Sn, Sb in metal poor stars could inform on the conditions of a single
r-process event
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