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Entropy [kg/baryon] at Tp= 16 ms
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« Core-collapse supernova
— Final fate of massive stars (>~10Mo)
— Unclear mechanism of explosion
— Neutrino heating mechanism
— Convection, SASI

R [km] Bounce and Shock Formation

R

Fe Log{density [g/cc]) at Tp= 16 ms
ANz RN R R S SRR BB A
radius of SETRNRNT IR R A S 44 RR AR 1 ;

shock N R RRR AR DenSIty
i A ———
formation A PNS N STy
R R WAL IVAAA At v s s
S e R e VAN VIIIAL LA A A Attt was
e N R A MR LI IA LA A A A s s
=SSN L LILALAAA AL AL A st o st i i s
\\\\\\\\\\\\\\\,\\ ///////////////Ilm
~10 s sssooaaSaA AN N T LA A A A i s s
e el e e - N NN \ /// A A AN N a .
A ECIR RO S “s“\\\\\;\\\§ // P
-------- AT SN e A
L TR R A
- S A A e e
- Rl 2T
‘ pSSEEss s SIeeeReTerTy )
--------- - AN, At o U e
J k + ’ 0 6 ---------- I, A e S e .
a n a 5 AN AN / \\ e A
| AN /// \ \\\ R
M(r) [Md] PSS TSI AN AR R R S s
ol G AN A A RERENARNARRR R R S s
1»;/;//}//’//’///// %\'\\\\\\\\‘\\\\\\\-
nuclear matter fﬂlﬂ////'////////; NN

lei AAR AR} 22 ] TANNAARNARRRNRNR RN

(Q2¢,) nuctel Si—burning shell A FENARINRR AR A

- Urnlngs € eX AARRRTLAPLIPPIINY FYRAARRRRRRRRRRR RN

L] AR IAA PPN PYXNNRANRANRR RN RN N

r;t;fﬂflfffiﬁ;;;;; ;:zt:\\\\\\\\\\xx

- — AARRARASSIPL? AKXRRXNXRRNNRNN RN

’Ve+n_)p+e’ M_17 MO YN PAARAAR AR AN AR NN

ve+ p — n + e, etc. 7 =70 T ; I -




Entropy [kg/baryon] at Top= 100 ms
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« Core-collapse supernova
— Final fate of massive stars (>~10Mo)
— Unclear mechanism of explosion
— Neutrino heating mechanism
— Convection, SASI

Convective
motions

R [km] Bounce and Shock Formation
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Entropy [kg/baryon] at Top= 185 ms
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Neutrino transport
from interior of PNS to outside of the shock
Energy distribution
N to solve energy-dependent reactions y

— Neutrino heating mechanism
— Convection, SASI

Develpment
of SASI

D/2D/3D ation

with appropriate resolution Log(density [g/cc]) at T,,= 185 ms
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FJXEHEREFEFTLDEHKIT7TEILIZRE.

ELWNVE=E(M=10.8-75Mo) . €ER=(Z=0-1Zo) DHREXFH.
— & 378FTIJL

vV ZEM 21T — XI5, SASIAFKAE.

vV _a1—k)JEREEEL — INSA—AL D self-consistent 51 5.

vERIGULEIFIZEC S NEBREDRBEDLY.
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R<100,000km, t<10s
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vV ETILZE>TZa—M)/EIZ2{ELL EDKEHE. (O’Connor & Ott 2011)
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Long-term CCSN simulati

(KN et al., in prep.)
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KN+’15 PASJ, 67 (6) 107
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> Step 2: “REMNL"ETILEBATEEHGE R<100,000km, t<10s
KN+’16 MNRAS, 461 (3) 3296
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3D CCSN Simulations

Hanke+'13 Melson+'15 Roberts+'16
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Isosurfaces: Entropy/Nucleon
Colors: Radial Velocity, 1€9 cm/s
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1D gravity + GR correction 1D gravity + GR correction GR

Yin-Yang grid Cartesian AMR



3D CCSN Simulations

Takiwaki+16 Kuroda+16
s11.2-R0.0-3D 110ms

11.2 (&27) Mo (WHWO02) 15 Mo (WW95)
t <~300 (400) ms t <~400 ms
LS220 EoS DD2/TM1/SFHx EoS

Newtonian GR; Cartesian FMR
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R < 5,000-10,000 km »
(t<0.55)
o6 ~ 2°
(with FMR / AMR) »
3-flavor spectral v transport »

with a complete set of v interactions»

nuclear EOS »
(effective) GR »

R < OOO 100,000 km
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50 ~ 1.4°:2.8°)

with coarsened grid

2-flavor spectral v transport
+ leakage scheme

Liebendoerfer+'05

nuclear EOS + Boltzmann gas
with 13-a network

Newtonian
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> Step 1: B -ZEHZEELTHEHIED R TN EZfE R<5,000km, t<1.5s
KN+’15 PASJ, 67 (6) 107
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> Step 2: “REMNL"ETILEBATEEHGE R<100,000km, t<10s
KN+’16 MNRAS, 461 (3) 3296
Step 1TREFEICELIZET VO FMN/INR/K § ET IILEZERLILER - REFEEE.

— BERIRILE—DH105ergIZFE. LHALIEKRLELY. 2DDEE.

> Step 3: RAMRZAW-“KYIREWL HE *
KN+, in prep. :
ZEfE2D — 3D
2-flavor IDSA — 3-flavor IDSA + more reactions.
Newtonian — GR correction.




