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Carbon in Milky Way Dwarf 
Spheroidal Galaxies
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Carbon has sources and a sink.

Sources:

Sink:

AGB winds
supernovae

CNO cycle in red giants
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Red giants eat carbon.

Corrected for astration
(Placco et al. 2014)
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Red giants eat carbon in dSphs, too.
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[C/Fe] depends on [Fe/H].
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Carbon has at least three 
nucleosynthetic sources.
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Carbon evolves differently in dSphs and the halo.
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Summary

Kirby, Guo, Zhang, Deng, Cohen, Guhathakurta, Shetrone, Lee, & Rizzi, 
ApJ, in press, arXiv:1501.06908

● Carbon has a complex evolution.
– sources: AGB stars, Type II supernovae
– sink: CNO cycle in red giants

● The decline of [C/Fe] in dSphs can be attributed to 
the rise of Type Ia supernovae and the metallicity 
dependence of AGB yields.

● The Milky Way halo has higher [C/Fe] than dSphs 
because it had more vigorous star formation.
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You can see the carbon variations 
with your eyes.
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dSphs have some C stars.
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dSphs have some C stars.
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Comparison to high-resolution 
spectroscopy
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[C/Fe] dependence on [/Fe]
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