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Neutrino Heating Mechanism
for Core-collapse Supernovae
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Emission/Absorption Scattering Pair Process
Electron Capture Neutrino-Nucleon scattering Electron-positron process
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Neutrino-Nuclei scattering
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Hydrodynamics
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Poisson's equation for gravity: Ay =4rnGp
EOS table of Nuclear Matter (LS K=220MeV, Furusawa+Togashi, etc.)

o : density, v: velocity, P: pressure, e: internal energy, y: the gravitational potential,
G : the gravitational constant (=6.67 x10°[cm’g~'s*]), Y.: electron fraction,
m,: the atomic mass unit, G’ : neutrino radiation energy, G' : neutrino radiation pressure,

I": deleptonization rate (=I', —I'_ ), I :neutrino number density
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Using FUGAKU computer, | have performed
the neutrino radiation hydrodynamic
simulations for core-collapse supernovae
until t = 50 ms where the shock wave
arrives at r ~ 150 km.
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Then | extend the computational region
from r = 200 km (panel (a)) to 5000 km
(panel (b)).
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The values between 200 km and 5000 km at

t =50 ms are given by the data of 1D
simulations, which is used as the outer
boundary condition at r = 200 km for t < 50ms.
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