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Fe-group nuclei
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The CoreCollapse Scenaric %2
Protoneutron Star, R ~30 km
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The CoreCollapse Scenaric %2

Protoneutron Star, R ~30 km
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The CoreCollapse Supernova Proble
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A Shock always stalls:
Dissociation of Fgroup nuclei @-8.8 MeV/baryon 17 BMg,,).
Neutrino losses @ 10 B/s (1 §je = 10t ergs).
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The CoreCollapse Scenariqiis

Protoneutron Star, R ~30 km
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The CoreCollapse Scenariqiis

Protoneutron Star, R ~30 km Supernova Explosion
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The CoreCollapse Scenaric

Protoneutron Star, R ~30 km Supernova Explosion
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The CoreCollapse Scenariqiis

Protoneutron Star, R ~30 km Supernova Explosion

Shock T '
Collapse to Black Hole

(Collapsar)
Digression:
2 K0 Aada 0KS a{dzZLISNy 2 @
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[Ott 2009] Specific Entropy [kg / baryon]
15 75 10:.2 131

Neutrinos: Carry away99% of the gravitational energ
of the newborn neutron star £300 B).
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Specific Entropy [kg / baryon]
LD 10.2 13.1

The Neutrino Mechanis

Imshenik& Nadyozhin1964 52Say Qi ljdaAadS
Arnett 1966 Fails in 1D, marginal in 2D.
Colgate & White 1966 (Key may be 3D.

Bethe & Wilson 1985 (->Nordhauset al. 2010)
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CoreCollapse Supernova Mechanisms

Alternatives:

Introduced by:
Neutrino [Imshenik& NadyozhirWc n /2
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. not yet confirmed by other groups/codes

Mechanism Y y other group !
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[Burrows et al. 2007, Dessart et al. 2008]

ARapid rotation
P,<4-6 s-> millisecond PN

APNS rotational energy:
~10 B = 1ferg
A Amplificationof Bfields up
to equipartition:
Acompression

Adynamos

Amagnetorotational
instability (MRI)

A Jetdrivenoutflows.

AMHD-driven explosion
may be GRB precursor.

Mi15B11UP2A1TH
B-Field
Time = -183.5 ms
Radius = 500.00 kmm §

VULCAN 2D-KRHD code, Livne et al. 2007, Burrows et al. 2007.
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Newtonian
RadiationMHD
Simulations with
VULCAN/2D

Magnetic field linedn
M15B11UP2A1H of

Burrows, Dessairt,
[ AQOY ST hi0X adzZNLKeé WYnto
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