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— GR neutrino-radiation hydrodynamics

— MicrophysicsDFREE . RIS HHZE
* Liebendoerfer, Sumiyoshi-Yamada-Nakazatog :

o 2D: ISR ETE L

— Flux limited diffusion / Ray-by-Ray method

* Burrows, Marek-Janka, Suwa-Kotake

RO Ott (S
 3D: BT (Sn) :
— Light bulb, neutrino-heating, Ray-tracing method

* Blonding-Mezzacappa, Iwakami-Ohnishi-Kotake
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Explosions after ~500ms

Acoustic Powered SASI + Neutrino-heating
Burrows et al. ApJ 640 (2006) 878 Marek-Janka, ApJ 694 (2009) 664
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Boltzmann eq. in spherical coordinate
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Test of diffusion: 2D-Gauss packet
XY=10km x10km: N, .=50x48, N,=12x12x4

spc

* |sotropic Scattering :

- Initial: Gaussian /éa\
Y

- Kmfp=10 m X

7 P
124 -
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0.2+ - 00508

fsum

0.0l boeld 1 AN 1
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Test of diffusion: 3D-Gauss packet
R=10km: N =50x3§3x3(§5, N,=12x12x4

SpC e\/ (I)\/ 8\/

* |sotropic Scattering
- Initial: Gaussian

- Diffuse out
« Calc. data
- t=0~9x107 s
- At=1x103s
- 9x103 steps
- Memory: 50GB

- SX9 4cpu, 18h
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Test of free-streaming: 3D beam
R=10km: Ngp=50x72x36, N, =12x12x4
r 0

e\/ q)\/ 8\/

* Neutrino beam
- Inject from 1-point

- Propagate freely

« Calc. data
- t=0~1x10* s
— At=5x103s
- 2x103 steps

- Memory: 100GB
- Sx9 4cpu, 6h
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Test of v-reaction: toward equilibrium

e Neutrino reaction

R —
—e+p S v, +n 1.0 _
0.8 _
* Calc. Data < 06 -
— Start from f=10-3 04 |
— At=5x10" s T 0

— 1.4x10* steps 1 10 100

E, [MeV]

Approaching Fermi-Dirac distribution
T=13.4 MeV, u, =158 MeV
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