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Ray-by-Ray Approach (mMPA, Oak Ridge, Kotake-Takiwaki-Suwa)

Neutrino-Advection is essentially considered under spherical symmetry.

Isotropic Diffusion Source Approximation (IDSA)
(Basel, Kotake-Takiwaki-Suwa)

Neutrinos are decomposed into trapped and streaming parts.

Two reduced equations are coupled by each source term, which is Schematic picture for
approximately described under diffusion treatment. Ray-by-Ray approach
(See e.g., Berninger et al. 2013) (Lentz et al. 2012)
Moment method Moo /f L J@ )0 =) oy sy gy
(MPA, Kyoto, Caltech, Basel (Kuroda)) Shibata et al. 2011

Neutrino angular direction is integrated. The so-called “closure relation” is imposed
in the higher moment.

Multi-Group Flux-Limited-Diffusion (MGFLD)
(Oak Ridge, Princeton, Caltech)

Neutrino Transports are treated as the Energy-Dependent Diffusion Equation.



Boltzmann-Hydro Code B %
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(Yamada 1997, 1999 and Sumiyoshi et al. 2005)
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Sumiyoshi and Yamada, 2012
Sumiyoshi et al., 2014
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Boltzmann-HydroiT & (1DFxv?%)
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Boltzmann/N\—rDFa1—=245

Ns (spatial mesh size), Ne (neutrino energy mesh size)
Na ( neutrino angular mesh size ), Nb ( neutrino angular mesh size )
Nite (number of matrix iteration), Np (preconditoner factor)

FUT, —RBEZa—M)/ISRLTOEEHORFLY (EREFID31E)

Stepl: RIGL—FDEEH (RFSEAE#E k) Ns x Ne x (Na x Nb)A2
(EF&#EL) Ns x (Ne x Na x Nb)A2

Step2: FRIADITHEREE

Step3: Optical DepthMEtE =——— (Ns)™a x Ne x Na x Nb (with 1&{E)
a=2 (1D), a=3/2 (2D), a=4/3 (3D)

Stepd: FBRIEDITHELRFTHE — Ns x Ne x Na x Nb (withi&{S)
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Step5: 1THIRILIEETE Ns x Ne x (Na x Nb)A2 x (Nite + Np) (withiB1{E)

Y = /= (%%%&EL;‘AJ’JT_Z)
St6p62 'fTﬁIJ E-I_ﬁ NS X (Ne X Na X Nb)/\z X (N|te + Np) (Wlthﬁ1§)
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Sumiyoshi et al. 2014
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