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g Birth of Proto—neutron star
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Why Neutrino heating works
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Cooling Is proportional to
6t power of local temperature
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Order Estimation
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Two time scales

G Mpns

(Qv+ _ Q;) Theat —

\ceretion

heating

RS - Rg
dv — Tadv
Vadv

Tadv = Theat indicates Explosion.

In realistic situations, Tagv ~ Theat = 10—100 ms

To judge whether shock revival happen or not,
\_ humerical simulations are necessary.
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Typical 1D simulation



Two time scal
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From 1D to 3D
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Two time scales
GM
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adv averaged
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Tadv - Theat Indicates Explosion.
In realistic situations, Tagv ~ Theat = 10—100 ms
In Multi-D simulations, advection time scale become larger.
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" Recent Problem of the simulations

2D models for multiple progenitors

e Bruenn+12, 16:all explode
o Mueller+13:almost all explode Explode
e Dolence+14:not explode

e Nakamura+15:all explode

e Suwa+15:half of them exph\%

e Summa+15: several explode

e Pan+15: all explode 1
e O'connor+15: a few explode 2D
: : 3D
3D models for multiple progenitors
e Hanke+13:not explode(3model) \
Range of error
e Melason+15ab: explode « (method and input)

Mueller+15: explode
Takiwaki+16: 2/3 of the models explode Not explode
Lentz+15: explode
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/S A S | (Standing Accretion Shock Instability) A
2D Axi-symmetric

107 ms
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SASI focus energy at a direction!
0.7-0.6 of increase In total pressure can
revive the shock.
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Neutrino signals from no—rotating model
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I_E SA(Lepton—number Emission Self-sustained Asymmetry)
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Spiral Mode
Rotatlonal energy(T)/graV|tat|onaI energy(W)
reach some criteria => Spiral mode arises
In the rigid ball: 14%
@ In SNe case: ~ 6% (Called low-T/W instability) y




Neutrino signals from rotating model
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