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The grant was mainly used for the employment of PDs.
e Luca Baiotti (Kyoto, 2009.11-2010.1)
e Kenta Kiuchi (Kyoto, 2010.2-2011.3)
e Takashi Yoshida (Tokyo, 2009.4-)
e Ko Nakamura (NAOJ, 2009.4-2012.9)
e Chikako Ishizuka (TUS, 2011.4-2012.9)
e Hirotada Okawa (Kyoto, 2012.4-2012.7)



Grants for related research (F'Y2009-2010,2011-2012)

e T. Hanawa (Chiba): MHD wave
Jdooooddoooodddooodddon

e K. Nomoto (Tokyo): r-process
rUoogddgobootdddoboogdubooogdgoond

e S. Nagataki (Kyoto): GRB/HN nucleosynthesis
Jdooooddoooodddooodddon

e H. Sotani (NAOJ): NS matter - GW
bbbttt oond

e Y. Sekiguchi (NAOJ): NS mergers/SGRB with numerical relativity
Joobogotdbtobobotdbtbtbbobotubouboobn

e N. Yasutake (NAOJ): QCD phase transition in PNS
oottt oooddon



Workshops

e 1st Workshop(3rd Numazu Workshop on EOS)
2009.3.16-18, Numazu College of Technology
Jo0oD0odoooooodobooooooooooooooooooa
Jo0ooooon

e 2nd Workshop
2010.5.31-6.1, Tokyo University
O200000000000000000000000O00000000O000
00

e 3rd Workshop
2011.1.31-2.1, Ryukyu University
O3000000doonooodoouoooooouoooooogn
00

e 4th Workshop with HPCI Field 5, Project-3
2011.12.26-28, Kyoto University
Oo000o0ooooooooooo

About 100 papers



Topics

e Stellar Evolution of SN Progenitors (ONeMg or Fe cores) and of Rotating
Stars (talk by Yoshida, poster by Takahashi)

e SN EOS using the cluster variational method(collaboration with A02, A04)
(talk by Togashi, poster by Takano)

e NSE EOS with multi species of nuclei (poster by Furusawa)
e hadron - quark phase transition (poster by Yasutake)
e constructing EOS database

e Numerical Relativity with nuclear EOS + v(simulations of mergers and
collapsar models) (talks by Sekiguchi, Kiuchi)

e 2D /3D SN simulations (talk by Suwa, poster by Nakamura)

e Stellar collapse with nucleon /hyperon/quark EOSs (talk by Nakazato, Sumiyoshi)
e SN,GRB nucleosynthesis with v oscillations

e r-process at SNe and NS mergers (talk by Wanajo)

e EOS - GW connections (poster by Hotokezaka)



explosiove nucleosynthesis at GRB and HN (poster by Nagataki)
GRB jets (poster by Mizuta, A04)
EOS - NS asteroseismology (poster by Sotani)

multi-D v transfer (collaboration with A04) (talk by Sumiyoshi)



toward 3D Numerical Relativity with realistic EOS and v transfer
Gravitational Waves and Neutrino Emission from the Merger of Binary Neutron
Stars (Sekiguchi et al., 2011 PRL107, 051102)
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FIG. 2 (color online). Color maps of rest-mass density (with velocity fields), temperature, and total neutrino luminosity at = 15 ms
after the merger for model M. The upper and lower panels show the configuration in the x-y and x-z planes, respectively.



developement of 3D neutrino transfer (collaboration with A04)
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Figure 35. Contour plots of the neutrino distributions on the meridian slice with ¢ = 0.436 radian (near zx-plane) for electron-type anti-neutrinos in the 3D deformed
supernova core. The density, radial, polar, and azimuthal components of the flux are displayed by color codes in the left top, right top, left bottom, and right bottom
panels, respectively. The densities are shown in the unit of fm=3 = 1073 cm~3 and in log scale. The fluxes are shown in the unit of fm=2 s~

polar and azimuthal flux from static deformed core
Sumiyoshi and Yamada, ApJS199 (2012) 17, Fig.35



Hyperon Matter and Black Hole Formation in Failed Supernovae (1D study)
(Nakazato et al., 2011)
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Toward a new EOS of supernova matter
Collaboration with A02 group (Togashi and Takano)

EOS for uniform matter using the cluster variational method with AV184UXI
potentials

EOS for non-uniform matter (single nuclei + free nucleons) using Thomas-
Fermi calculation (following a strategy of H. Shen EOS with RMF)
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from EOS with single representative nuclei to EOS with multicomponent in Nu-

clear Statistical Equilibrium
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Figure 1. Mass fractions in log, of nuclei in the (N, Z) plane for pp = 10" g em™

the H. Shen EOS under the same condition.
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Figure 2. Mass fractions in log, of nuclei in the (N, Z) plane for pg = 10'*5 g cm

the H. Shen EOS under the same condition.
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of representative nucleus for H. Shen’s EOS (dashed blue liens) as a function of density for 7 = 1 MeV and Y, = 0.1,0.3, 0.5. The insets are the clos
high density regimes.

neutrino coherent scattering off nuclei depends strongly on mass number
Furusawa et al., ApJ 738 (2011) 178



electron capture rates in NSE should be compiled with NSE EOS
shell blocking + single nuclei scheme underestimates the e-cap. rate.
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constructing Nuclear EOS Database
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Figure 2: Figure made by the EOSDB, saved online as a eps file and downloaded. Symmetric energy of
recent three Relativistic Mean Field models [10, 11, 12] and its constraint citeNiksic2002 shown in Fig.1.
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Supernova Neutrino Database (various progenitors)
(1D hydro simulation 4 protoneutron star cooling, connected by a parameter

corresponding to the shock revival time)
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Stellar Evolution: Fe core or ONe core?

10 I I I I I
9.5 '
. /
I_
(@)) /
2 4| ..
o e /
b'.
//"~/ ,
4 9.82M,
)% 9.89M_
a5 | 10M,
: 1M
12M,
6 7 8 9 10

log p. [g/cm3]

Umeda, Yoshida and Takahashi, 2012



neutrino-related nucleosynthesis
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Summary

Systematic studies on EOSs and progenitor models with 1D simulations of
core collapse and neutrino signal

Appreciable progress toward 3D simulations with GR + v transfer
(well connected to HPCI)

Good collaborations with A02 (Nuclear Physics) and A04 (Computational
Science)

still in progress: new SN EOSs, electron capture rates

wish: hyperonic EOS from Lattice QCD in near future

Development of stellar evolution codes and databases (EOSs, SN neutrino
spectra)

Nucleosynthesis (explosive process, r-process, v-process)



