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R-process site candidate
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neutron-rich ejecta from SNe
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MHD Code

® ZEUS 2D Code: 2.5D Axisymmetric, Newtonian
® Realistic equation of state: Shen EOS (Kotake+03)

® Neutrino transport : Leakage Scheme (Ruffert+96)
® three flavors
® Cooling: e- e+ capture, pair annihilation, plasmon decay

® Ye evolution: neutrino interactions in an optically thick
region, in addition to e- e+ capture

® Self gravity with approximate GR effects (Marek+05)

Code test: reasonable agreement between our results and
those of more elaborate simulations (Sumiyoshi+05,07) for
the spherical collapse of 15Msun and 40 Msun stars




Initial setup for MHD simulations

Progenitor models = 40Msun
massive stars before the core collapse (Hashimoto 1995)
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Formation of n-cirh disk & jets

n-rich jets:
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Nuclear reaction network

e about 4000 nuclides with atomic number, Z <=100 (Fm)
¢ two and three body reactions with screening effects
e beta-decay, alpha-decay, and beta-delayed neutron emission

e spontaneous and beta-delayed fission (asymmetric fission yields)
e electron and positron captures

e nuclear masses: (experimental or theoretical masses)

Experimental rates and masses if available,
otherwise theoretical values are adopted

two networks with theoretical rates and masses based on different
mass model

1. extended Thomas-Fermi plus Strutinsky integral (ETFSI)

2. finite range droplet model (FRDM)
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Ye VS Abundances
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Ye distribution of the jets
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Effects of neutrino-absorption on Ye
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Ejected masses

® M(Ye<0.4)~0.05Msun
® M(Eu)~3e—4Msun, M(Fe)~0.01Msun
® For an ejection fraction = 0.2—0.3

— M(C)~0.1Msun

- M(O)~2Msun

- M(Si)~0.01Msun

® Event rate=Long GRB ratele-5/yr&{RTE
— M(r#%)=0.05Msun X 1e10yr X 1e-5/yr = 5e3Msun
ORNRETHENKIGRMERZEDERTE
- M(r#%)~1e4Msun
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Summary

We have investigated r-process JtHR & Al
in baryon-rich jets from 40Msunfé R EREN BT 2,
based on 2D MHD simulations

® HHRK
- Za—k)/IRIRDFEEZEBRELTE 3 peaktk
— U and Th
- 01.0 & 02.5: KfGZriz U=/ \2—>
— 05.0: Weak r—process ?
o %
- Z2=Mr%(0.001Msun—0.05Msun)
— Small M(Fe) <0.01Msun but large M(O)~2Msun
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