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The CoreCoIIapse Scenaric

A Iron core collapse of stars with
MzamgK THOM

A Onset of collapse:
Photodissociation and-ecapture

A EOS stiffens at,,q AR08 lam
Inner core bounce, Chydrodynamlc ~1.5 Mg

bounce shock.

A Shock loses kinetic Energy to
neutrinos and dissociation: -
Shock stalls

A Shockevivaland SN explosion
or collapse to BHcollapsatGRB?)

A Whatis the SN mechanism?  Protoneutron star )

. inner core:
' % 1~20-30 km
bounce shock '~ _’:'] ~0.6 M
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The Essence of Cofeollapse Supernova
ExplosionrMechanisms

A Collapse to neutron star:
~3 X 103 erg = 300 Bethe [B] gravitational energy.

A ~10°terg = 1 B kinetic and internal energy of #jecta
(Extreme cases: 20S NHyperrmva U

A 99% of the energy is radiated as neutrinos over hundre
of seconds as the protoneutron star (PNS) cools.

Explosion mechanism must tap the gravitationg
energy reservoir and convert the necessary
fraction into energy of the explosion.
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45+ Years of Theory & Modeling

Specific Entropy [kg / baryon]

ABounce shock always stal 544 73 102 131 160
Direct hydrodynamic |
a LINR YLII ¢ Y S

ANeutrino-driven ... 1oes 1
mecharusm Bethe & Wilson 1985] =
Based on subtle imbalancs o
between neutrino heating
and cooling in postshock -
region.
Problem Falls to explode
gardenvariety massive —2 - 0 1 2
stars in spherical symmetry

[Thompson et al. 200Rampp& Janka
2002, Liebenddrferet al. 2002,2005]

[Ott et al. 2008]
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SandingAccretionShockinstability

[e.g.,Blondinet al. 2003,2006%0glizzcet al. 2006, Scheck et al. 2006, 2007, Burrows et al. 2006, 2(

Advectiveacoustic cycle
drives shock instability.

Seen in simulations by
all groups!
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