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3 Comp. (DMs, Gas, Stars),
Star forms: T<104K, v<0, ny,>100 ¢cm=3 — 100pc

With Dynamics, Gas mix. & Inhomogeneity

Argast, Samland, Thielemann and Qian,
A&A 416 (2004), 997.
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GW170817/SSS17a ~ From LIGO Home Page
Abbott et al. (LIGO-Virgo), PRL 119, 16101 (2017)

1. GW170817 (LIGO-Virgo) : 0.86<M/Mg<2.26 — E0S
2. GRB170817A (Fermi-GBM) : 1.7 s — Central Enginge
3. No v-Signal: 106 weaker than SN1987A (0.16 Mly)
4. X-rays & Radio waves : Remnant NS or BH, not identified.

- GW170817/SSS174a

5. Optical and Near-infrared : SSS17a (over 70 Telescopes)

& Emission Energy, seems consistent
with radioactive decay of r-elements !

(Probably Lanthanoids)
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Abundance Y;

Solar System r-Process Abundance Very Early Galaxy

Shibagaki, Kajino, Chiba, Mathews, Nishimura & Lorusso (2016), ApJ 816, 79; ApJ (2017);
Kajino & Mathews (2017), ROPP 80, 084901.
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Solar System r-Process Abundance Present time: t = 13.8Gy

Shibagaki, Kajino, Chiba, Mathews, Nishimura & Lorusso (2016), ApJ 816, 79; ApJ (2017);
Kajino & Mathews (2017), ROPP 80, 084901.
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3 Ultra—-Faint Dwarf Galaxy: Ret. II

1 Astron. Observation

E . ] lan U. Roederer et al., ApJ. 151 (2016), 82;
. P. Ji Alexander, Anna Frebel, Anirudh Chiti, Joshua
D. Simon, Nature 531 (2016), 610.

NSM, difficult to produce A<70 !

TG iz szmm 3 ) Dt formation, difficult !
Element (Z) Cosmo-Chemistry (meteorite) ?
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L » 26|, 60Fe, difficult !

Wanajo et al., A| As_tmnomy ?

Goriely, et al., ApJ 738, L32
(2011); Korobkin, et al.,
MNRAS 426, 1940 (2012);
Bauswein, et al., ApJ 773, 78
(2013); Rosswog, et al.,
MNRAS 430, 2585 (2013);
Goriely, et al., PRL 111, 242502
(2013), (2015): Piran, et al.,
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How to prove SN/NSM R-process ?

© Cosmo-Chemistry: Supernova Grains, e.d. Murchlson Meteorite
SiC X-grains

- Enhanced 12C (12C/13C > Solar) & 28Si
- Deficient 14N (34N/**N < Solar) '
- Decay of 2°Al (t,,=7x108yr), %Ti (t,,=60yr)  Presolar S|C X gralns from SN EJECTA.

1o° 10‘ 102 103 104

B SiC X-grain including r-elements =—————3 SN17° °
B Radioact.; 26Al, 60Fe, 244P| =3 SN/NSM !

O Astron. & Astrophys.: Spectr. Obs., e.g. Act nide- Boost Stars

l Actinide bo0St === NSM ! HE 2252-4225 |

B Extended universality === both NSM & SN ! 1°f \F/f

]‘ NSM/SN event rates

Simultaneous detection of C, Si, 26Al, ¢%Fe, 244Pu‘
and r-elements is highly desirable !
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Abundance Y,

Solar System r-Process Abundance Present time: t = 13.8Gy

Shibagaki, Kajino, Chiba, Mathews, Nishimura & Lorusso (2016), ApJ 816, 79; ApJ (2017);
Kajino & Mathews (2017), ROPP 80, 084901.
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Collective v Oscillation — Many-Body Quantum Effect

Duan, Fuller, Carlson & Qian, PRL 97 (2006), 241101; Fogli, Lisi, Marrone & Mirizzi, JCAP 12 (2007) 010;
Balantekin, Pehlivan & Kajino, PR D84 (2011), 065008; PR D90 (2014), 065011; PR D (2018), in press.

Sasaki, Kajino, Takiwaki, Hayakawa, Balantekin

proto-neutron star (v Sphere) and Pehlivan, D96 (2017), 043013
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Ordinary vp—process c. Freohlich, et al., PRL 96 (2006), 142502.
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SUMMARY

Origin of R-Process:
- The Early Galaxies, dominated by SNe (MHD-Jet & v-wind) .——Universality

- Neutron Star Mergers have arrived later. Actinide Boost Stars
- S.S. material consists of both. SiC X-grains, 26Al, 6%Fe, 244Py in sedim
Supernova-v Process:

- Good Probe for v—-Collective Oscillations & MSW Effect.
- Constrain v—MASS HIERARCHY and 6,5 simultaneously.
7Li, 11B, 92Nb, 98Tc, 138La, 180Ta

92Mo, 96Ru

= Quest for Astronomy & Cosmochemistry
= Quest for Synergy with Nuclear Astrophysics

:— is to look for ISOTOPIC abundances of v-, r—, p—nuclei from the early Galaxy
to the solar system including isotopic ANOMALIES of presolar SiC X-grains.



