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ensembles of 1d stellar models

Farmer et al 2016 Sukhbold et al 2016

Yoon et al 2017

Ertl et al 2016

Fields et al 2017 Petermann et al  2017

Property 15M 20M

Ṁ = 0 Ṁ = 0 Ṁ = 0 Ṁ

Hecore [M ]a,b 2.822.82
2.79 2.772.78

2.72 4.674.70
4.59 4.

Ccore [M ] 2.512.58
2.49 2.442.53

2.43 4.194.75
4.04 4.

Ocore [M ] 1.411.43
1.35 1.401.42

1.32 1.542.47
1.43 1.

Sicore [M ] 1.151.38
1.02 1.151.39

1.08 1.381.65
1.30 1.
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The step function with mass resolution is due to 
layered convection/semiconvection penetrating (or not) 
the H-burning core or H-burning shell.  If it penetrates, 
fresh H fuel increases the He-core mass.



How do the properties of massive stars, evolved from the 

main-sequence, vary with respect to the composite 

experimental uncertainties in the reaction rates?

∑ 𝜹(reaction rates) = ?



STARLIB is the first (and only) tool offering a  

Monte Carlo / Bayesian reaction rate probability density  

due to experimental uncertainties.
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DeBoer et al  2017
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1,000 Monte Carlo 15 M⊙ 

MESA + STARLIB models 

varying ~500 rates 
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1,000 Monte Carlo 15 M⊙ 

MESA + STARLIB models 

varying ~500 rates 
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Petermann et al 2017
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some developing trends
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Grefenstett et al 2017
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Timmes & Couch 2016
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First 3D simulation of the final minutes of iron core growth,  

up to and including core-collapse. 

Couch et al 2015

A 21 isotope 15 M⊙ MESA model at shell  Si-burning  

was mapped into a 21 isotope 3D FLASH initial model.



The stronger turbulence from a non-spherical progenitor 

enhances the (diagnostic) explosion energy. 

Couch et al 2015
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comments and discussion


