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« 1D: F—[REEE

— GR neutrino-radiation hydrodynamics

— MicrophysicsDFREE . RIS HAZE
* Liebendoerfer, Sumiyoshi-Yamada-Nakazatoz .

o 2D: IR ETE L

— Flux limited diffusion / Ray-by-Ray method

 Burrows, Marek-Janka, Suwa-Kotake
B 77 > B Ott (S, ol
. 3D: BEAIRLASEEIA O Y

— Light bulb/neutrino-heating - Ray-by-Ray method
* Blonding-Mezzacappa, Iwakami, Takiwaki-Kotake

s|kr/baryon|
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e Christian Ott:
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* Thomas Janka:
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Axially symmetric supernova core
* Fix the p, T, Y, profile & Solve 3D v-transfer

plg/cm?]

1.5E+07

T [MeV]

15E+07

i 12
1
B 14
b — |7
10
= 2
1E+07 = 1E407 °
— ES — 4
E ¥ E 2
o = f
— N—
N ~N

 AE+O7 1.5E407
R [em]

15E+07

— 0
e ¢

— e 1E+07

- Lyl

i ° g

Ll 5 &,

N

=F

on

=1 0

1E+07 1.5E+07
R [cm]

Sumiyoshi, Yamadla ApJ (2011) submitted ref. 1D, 15Mg,,, t,,=100ms 17



e AEE D LLER _*)l/jF X’\O I~)l/

HETE vs BRI H>TES

" 2D supernova core oz
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Axially symmetric supernova core

* From small densities, the time evolution until the stationary state

nu_e nu_e bar

density density
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Accretion disk around BH in collapsar
From Sekiguchi (2011)

 Polar flux of thermal neutrinos from disk

v, density & flux

Sumiyoshi (2011)
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3D supernova core after bounce  From Takiwaki (2011)

* Fix the p, T, Y, profile & Solve 3D v-transfer
Iso-Surface

plg/cm?] X _[L

~ 200 km

A

t=197ms

Y
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Time evolution of neutrino transfer in 3D

* Emitted neutrinos diffuse out and propagate

Ve
density
Iso-Surface

t=0~0.2ms

Preliminary
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v-heating mechanism: “He in supernova core

* Inelastic v-*He scattering might help the shock revival 0. prc ss)
* Shock revival IF v-*He rates is 3-10 times larger & ov/v
Ohnishi ApJ (‘07)

Abundance of n, p vs “He Heating rates by n,p vs “He
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” " (Enhanced rates)

 fraction of other clusters ??

N. Ohnishi, Kotake, Yamada ApJ 667 (2007) 28



HAEA7ICIIHRLAGEBRITENHIRTS

 d,3H, “He in cooling / heating region

Proto-neutron star Heating region
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Nakamura, Sumiyoshi and Sato PRC (2009)
* Application of neutrino-deuteron reactions

ve+d — e +p+p [vCC] Ll T
bo+d—et4+n+n [0CCl T wf
v+d—>v+p+n [VNC] L wof/r7 v —
V+d—> v+ p+n [0NC] ° 1’ -----------
v/V+d — v/v+d [v/Vscatt]. o o: 20 40 60 8 100 120 140
E, [MeV]
* Average energy transfer from neutrino to matter
, | N  E2
0o, = [ BT EJou(E). (T = 3o
v + 3H,3He
ct. A — breakup
v + “He
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 Nucleon

 Nuclei

Average energy transfer x cross section (oFE) _,
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