


JINA-CEE is having a major impact over the entire stellar mass range.
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Research Topics - MA1
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evolution to white dwarfs 

i-process 

r-process 

weak reactions 

supernova 

pipeline

Outline



How do the properties of CO white dwarfs, evolved 
from the main-sequence, vary with respect to the 
composite uncertainties in the reaction rates?

!  ! (reaction rates) = ?
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The first Monte Carlo stellar 
evolution studies that use 
complete stellar models and 
probability density functions 
for the reaction rates. 
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2016 NSF Graduate Research Fellowship

2016 Ford Foundation Predoctoral Fellowship

JINA-CEE enables undergraduates to be competitive for National Fellowships.

Carl Fields

See Micha KilburnÕs talk 
for additional EPO results.
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i-process sites at low metallicity 
include the He-core flash, 
(S)AGB stars, and rapidly 
accreting white dwarfs.





GW150914 #



#  and forthcoming friends can constrain the merger rate of 
neutron stars thus one promising origin site for the r-process.

See Sanjay ReddyÕs talk on EOS and 
# results in neutron star mergers. 
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JINA-CEE is conducting an 
enterprise level, consolidated   
undertaking on the r-process.

See Jason ClarkÕs talk on 
mass and beta- results.

See Tim BeerÕs and Anna FrebelÕs 
talks on observational results.

Neutron star merger

A1.5 A1.6 A2.1 A3.1 A3.3 A3.4 A3.5 A4.1
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www.jinaweb.org/weakrates 

JINA-CEE is delivering new 
state-of-the-art weak reaction 
data & tools to the community.

The Crab as an 
8-11 M�% ECSN

Good example of a JINA-CEE triggered 
and enabled student/postdoc exchange.A2.1A1.5 A1.6 A3.1 A3.3 A3.4 A3.5



Nuclear !
experiment

ObservationsNuclear  
theory

Astrophysical!
models

!!
"#$%

&
''$()&

*+
#,-

JINA-CEE is providing leadership 
on the growth of a massive starÕs 
iron core, up to and including 
collapse and the resulting 
nucleosynthesis.
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High-precision  
abundances

Pre-solar Grains

Nucleosynthesis

Injection into 
molecular clouds

Injection into
protoplanetary disks

Chemical evolution



Nuclear Physics
Galaxy Hydro &

Large Scale Structure

Stellar Hydro

Stellar Model

Stellar
Yields for
Galactic
Modeling
Applications

Modules for
Experiments in
Stellar
Astrophysics

One-Zone
Model for the
Evolution of 
GAalaxies

Galaxy
Assembly with
Merger-trees
Modeling
Abundances

Galaxy Model Merger-Tree ModelSimple Stellar
Population  Model

JINA-CEE and NuGrid are leading the charge on an integrated 
numerical pipeline from dynamic nuclear physics input to 
transformative comparisons with observations, and loop back.

A3.1 A3.2 A3.3 A3.4 A3.5A2.1 A4.1



Pipeline example: following the cosmic evolution of pristine gas 

3D hydro simulations 
of Òprimordial metalsÓ 
from  Pop III SN 
correlate well with 
CEMP Milky Way 
halo stars.

56317

See Brian OÕSheaÕs talk for 
additional pipeline results. A4.1




