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Overview

 Massive stars
*Very massive stars
Supernovae

* Nucleosynthesis




Evolution of Center for Different Initial Masses
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Nuclear burnin
(20 M stars)

g stages
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Explosive Nucleosynthesis

in supernovae from massive stars
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Explosive Nucleosynthesis contribution

=>production of p-process and iro/n group

1) 25 M, star

Ratio production factor in ejecta
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destruction
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“Relocation” of the y-process

y-process can be made in implosive O shell burning, but peak
abundance is destroyed by SN and recreated further out
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final mass, remnant mass (solar masses, baryonic)
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Islands of SN and BH Production
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core mass / solar masses

helium
carbon/oxygen
neon/oxygen
silicon/sulphur
oxygen shell
iron core

star

initial mass / solar masses
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Signatures of Stellar Structure?
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The Impact of
Nuclear Reaction
Rates



Triple—a Rate Multiplier
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Result
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How to Explode
Big Stars
Big




How else can massive stars explode?

25Mg5 <M <100Mg ,M > 250M, 1. black hole forms inside
The “Collapsar Engine” the collapsing star

2. The infalling matter
forms and accretion
disk

v 3. The accretion disk
releases gravitational
energy (up to 42.3% of
rest mass for Kerr BH)

: magnetic

raagh 4. Part of the released
Blanford-Znajek energy Or Winds Off the
mechanism?

Dynamo? hot disk explode the
star



Magnetars

- Rapidly rotating magnetized 3p magnetar-powered supernova
neutron star forms during

core collapse

2. Magnetic fields efficiently
convert rotational energy
into explosion energy

3. Super-massive NS may
collapse and make disk

4. Can this be the default case
for SN?

5. Will jets be a common
feature of this?

(Bildsten, Woosley, ...) | Ken Chen







The Engines of SNe
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Conclusions

* A wide range of SN progenitor masses may explode, with
varying explosion mechanism

e Supernova nucleosynthesis may be best constraint by
abundance patterns from UMP stars

» Understanding “mixing” processes inside stars, remains a
key priority, next to binary evolution, magnetic fields, and
rotation

« Statistical comparisons of models to observations are
necessary for quantitative constraints on pre-SN models
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