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Overview

* Progenitor dependence of 3D models of CCSNe
o EOS sensitivity of CCSN explosion mechanism

o Some EOS sensitivities of long term CCSN neutrino
emission
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Simulating the Neutrino Mechanism

Hydrodynamics
_|_
General Relativity
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Neutrino Transport
_|_
Microphysics
(E0S, v-opacities)
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3D Explosion Models
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Many groups are seeing shock runaway (although not all), but maybe not
guantitative agreement

Sensitive to input physics (e.g. Melson et al. ’15) and resolution

Nevertheless, things look relatively positive for 3D shock runaway



Stellar Progenitor Dependence
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Stellar Progenitor Dependence
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Stellar Progenitor Dependence
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PNS Mass [M]

Final States
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Equation of State Impacts

Vary within experimental
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Equation of State Impacts
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Equation of State Impacts
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Equation of State Impacts
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Equation of State Impacts
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3D Octant simulations see similar impact of effective mass to spherically symmetric simulations
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Equation of State Impacts
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Late Time Neutrino Emission

* Driven by cooling and deleptonization of the remnant
 Coupled neutron star structure and neutrino transport

* Sensitive to dense matter equation of state, neutrino opacities
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Late Time Neutrino Emission

* Driven by cooling and deleptonization of the remnant
 Coupled neutron star structure and neutrino transport

* Sensitive to dense matter equation of state, neutrino opacities
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Proto-Neutron Star Convection
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Proto-Neutron Star Convection
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Proto-Neutron Star Convection
Dependence on the EoS
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Proto-Neutron Star Convection
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Conclusions

3D explosion models becoming available for a range of progenitors

Early-time neutrino emission is sensitive to finite temperature properties of

nuclear equation of state, larger nucleon effective masses result in conditions
more favorable for explosion

PNS convection significantly impacts the neutrino cooling timescale, produces a

break in the neutrino emission, sensitive to the nuclear EoS through the density
dependence of the symmetry energy
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Set Quantity Range This work Units
SM m* 0.75+0.10 0.75+0.10 m,,
Am™ 0.1040.10 0.10+0.10 mn,
— Nsat 0.155+0.005 0.155 fm "
Esat —15.810.3 —15.8 MeV baryon™
Ss €sym 3212 3212 MeV baryon™
Lsym 60115 4547.5 MeV baryon™
S K Koot 23020 230+15 MeV baryon™
Ksym —100=100 —100x=100 MeV baryon™
sp P, 100450 1254+12.5 MeV fm~°
AR 160480 200420  MeV fm~?




