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Accretion phase of
core-collapse supernovae
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Neutrino luminosity and mean energy at 400 km
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Neutrino luminosity and mean energy at 400 km Production (cooling):
Thermal (flavor blind):

N+N—->N+N+v,+0,

Charged current (e only):
pt+te —-n+vu,
n+et—->p+uo,
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Neutrino luminosity and mean energy at 400 km Production (cooling):
Thermal (flavor blind):

N+N—->N+N+v,+0,

Charged current (e only):
pt+te —-n+vu,
n+et—->p+uo,

Interaction (heating):
All flavors: scattering

v, +et'"Ipln — v, + et Ip/n

Electron flavor: absorption
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TL;DR

What are neutrino flavor conversions?




Propagation Interaction




Neutrinos are quantum particles! Propagation Interaction
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Neutrinos are quantum particles! Propagation Interaction
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Quantum propagation phenomena
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Neutrinos are quantum particles! Propagation Interaction

é 7 R\

\ A\

Johan Jarnestad/The Royal Swedish Academy of Sciences, 2015

Density Matrix

Quantum propagation phenomena
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For detalls see eng-Ru’s talk




A parametric description of flavor
conversions in CCSN simulations




Parametrized recipe:
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Parametrized recipe:

10 U, U, = U, U,

e
vy Uy Ur Ur Ve At higher energies:

V..U, — U,U,

See Ehring, et al. 2023a
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Probe effect in different regions:

Use density to restrict flavor conversions to different regions:
» Inside Heating Region (p_; = 10" g/cm

» Inside Cooling Region (. = 10~ g/cm




Results from simulations
In axial symmetry (2D)
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Local heating
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Local heating
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Local heating
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Progenitor mass: 9.0Mg
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Progenitor mass: 9.0Mg
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Progenitor mass: 9.0Mg Progenitor mass: 16.00M
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Summary




= Flavor conversions influence the dynamics

= They can help AND hinder AND enable AND prevent explosions

= Flavor conversions enhance
- Heating In gain region
- Cooling in cooling region and PNS mantle

= Temporal dependence on the effects
- Soon after bounce: largest effect on heating
- At later times: cooling effect remains
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Backup
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