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UNDERSTANDING T

CORE-COL

_LAPSE SU

HE MECHANISM OF

PERNOVAE?

Mechanism of core-collapse supernova is not well understood.

(neutrino-driven explosions)

——Dimensionality, Janka et al. 2016)

Rotation (Summa et al. 2017) , magnetic fleldS ( Obergaulinger et al. 2018),
Neutrino flavour oscillations (Tamborra 2017),

Muon creation (Bollig et al. 2017).




UNDERSTANDING THE MECHANISM OF
CORE-COLLAPSE SUPERNOVAE?

Mechanism of core-collapse supernova is not well understood.

(neutrino-driven explosions)

. Progenitors asymmetries (Couch et al. 2013)

etc..

— Shock revival by asphericity (Couch et al. 2013, 15, Muller et al. 2015.)

L1 D progenitor mapped to 3D + impose perturbations

L Large scale modes (77 ~ | — 2) are important



3D PROGENITOR MODELS "A NECESSITY"

Progenitors asymmetries (Couch et al. 2013)

LShOCk revival by asphericity (Couch et al. 2013, 15, MUller et al. 2015))

1D progenitor mapped to 3D + impose perturbations

L Large scale modes ( 7 ~ | — 2) are important

v

Self-consistent 3D progenitor models

|— Simulation of an (18M®) progenitor (Muller et al 2016) [5 minutes long]

v

Core-collapse simulation (Muller et al 2017)
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DYNAMICS-I
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DYNAMICS-II
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CONVECTIVE
STABILITY

wgy < 0 Stable,
wgy > 0 Unstable.

A. convectively zones.
B. Zone-lis totally by 250 s.
C. Zone-ll also over time.

What powers the convection?
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BURNING: 3D MODEL

mass fraction, X;
0.05 0.10 0.15 0.20 0.25

-2 -1 0 minutes — 995 35 sec

= 358.86 sec
== 419.58 sec

episodic burning

-2 -1 0 minutes




CHEMICAL EVOLUTION:
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CHEMICAL EVOLUTION: MODEL

2.45 Mg, 9.5 x 103 km
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BOUNDARY OF
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SUMMARY

» 3D-477 simulation of oxygen burning shell for a core-collapse
progenitor.

= 3D evolution (violent) is quite different from 1D evolution (quiescent).

= | arge radial Mach number in the 3D model.

Relevant for

= | arge density fluctuations seen in the 3D model. |  Core-Collapse

Explosion

= Development of large scale asymmetries.

Relevant for

= First case of a Ne/Silicon shell merger in 3D.

Nucleosynthesis

Thank you.



