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Once formed, the evolution of a star is governed by gravity:

continuing contraction

to higher central densities and temperatures
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Evolution of Center for Different Initial Masses
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Nuclear burnin

(20 Mg, stars)
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final mass, remnant mass (solar masses, baryonic)
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core mass / solar masses
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neon/oxygen
silicon/sulphur
oxygen shell
iron core
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Final fates of rotating massive Pop |l stars
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The Engines of SNe

Initial Mass (solar masses)
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Convective Mach Numbers at CC
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Mueller, Chan, Heger 2018
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Spin and Kick in BH Formation

 Stars that make BH may have initial explosion
* Initial asymmetries may be swallowed by
fallback, reducing kick and spin for large BHs
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Signatures of Stellar Structure
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- 12C Production
" as a function
of “C(a,y) and
3a reaction
rates

Carbon mass
fraction at the end
of helium burning
depends the
reaction rates and
the mass of the star
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models
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Triple—oa Rate Multiplier
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Region of best fit:
Ra:c = 1.0 R3q + (0.35 £ 0.2)
=> define effective Reaction Rate (ERR)
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yield / solar masses

approximate |nitial total stellar mass / solar masses
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final mass / solar masses

Pulsational Pair Instability Supernovae
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PSN/PPSN as Function of Mass and '“C(a,g) Rate
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Impact of Pulsational Pair Instability SN
On Binary Black Hole Merger Mass
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Conclusions

* Can do full-network 1D simulations, but still have many
limitations from input physics, including rotation,
magnetic fields, nuclear data, ...

« WANTED - nuclear data for reaction rates, masses and
energy levels and the weak rates and nu loss rates to
compute consistent models.

* Due to the multitude of effects, conversely, modeling can
not be used easily to constrain nuclear data except for
special cases.
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