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Scattering Process in OneZone Calculation
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p =10 /cc, T =~ 2.698MeV , Ye =~ 0.2447
(Ng, Nesub’NMqubv) = (20,8,10,6) And non equilibrium distribution

Subgrid Model

- The subgrid model can probe the small
energy exchange due to this Scattering.

- The subgrid model is independent of
the derivation of the reaction rate and can
directly reflect the reaction rate due to
physical effects.
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Reaction Rate Of Neutrino
Nucleon Scatterin

Supernovae Code

Reaction Rate depend on the interaction
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Pseudo Advection effects in OneZone Calculation

The source term S is represented as the other effects, like advection and other reaction.
I the source term is decided precisely, without calculating full Boltzmann equation, we
can calculate the distribution function with pseudo advection and other reaction.
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Result 1. Thermalization

The result of the Onezone calculation shows that the sub-grid model

can probe the small energy exchange due to the scattering and the
initial nonequilibrium distribution finally reached the equilibrium state.

The time dependence of the distribution The angular dependence of the distribution at E = 11 MeV
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Result 2. Reaction Dependence

The reaction rate and time development of the distribution depend on
the physical state of the nucleon. The results are shown for different
reaction rates and all calculated under the same initial conditions. As
Result 1, in all case, the distribution reached the equilibrium one.
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Result 3 Angular Dependence
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-Result 3-2 Data of SNe

Progenitor : 15M
Data:t=100ms atr = 60km,100km
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Summury

| developed the subgrid model to treat the small energy exchange due to
neutrino-nucleon scattering. 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. It is shown that the relative error is based on the ratio of
minimum distribution to maximum distribution with respect to 6,,.

In the future, the subgrid model implement the supernovae simulation code.
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