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Core-Collapse Supernovae
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Core-Collapse Supernovae

Neutrino heating mechanism
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The stalled shock is revived
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Boltzmann Equation
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Neutrino Reaction
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Neutrino Reaction Subgrid Model

Neutrino Nucleon Scattering
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The relative error

Accuracy
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Model of first test for thermalization

-

Neglecting the space dependence

OneZone Calculation : : :
in Boltzmann's equation
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| input non-equilibrium distribution in energy € and angle 6,

Energy Grid : N, =20 (0 MeV < € < 300 MeV)
Angular Grid : Ny =10 (0< 6, <)



Test of Thermalization

Energy Dependence
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Check for resolution

OneZone calculation + the source term f(e, 2)
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Energy Grid : N, =20 (0MeV < € <300 MeV)
Angular Grid : No = {5,10,20,30,40,50,60,70,80,90,100}



Max relative error is defined as

1st Check for resolution |

Max relative error Amax
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2nd Check for resolution

Progenitor : 15M, 1¢
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Prospect

Advection (High resolution)
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Prospect
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Summary

* | developed the subgrid model to treat the small energy
exchange due to neutrino-nucleon scattering.

e By inputting non-equilibrium distribution, it was found that the
distribution finally reaches equilibrium.

* | also performed the tests with the source term. The result were
found to converge with increasing angular resolution.

e |t is shown that the relative error is based on the ratio of minimum
distribution to maximum distribution with respect to 6, .

* In the future, OneZone calculation can invent the way to capture
the effect of high angular resolution with small number of
angular meshes.
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