Chemically Tagging Remnants of Accreted Low-Mass Dwarf Galaxies
Using r-process Enhanced Stars
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The r-process is one of the fundamental ways that stars produce heavy elements.

e rapid addition of neutrons

e explosive site

e high n density (~1022-28 n cm-3)
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A small fraction of metal-poor stars are highly enhanced in r-process elements.

r-process enhanced stars
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* [Eu/Fe] = log1o(NEeu)star — l0g10(NEw)sun — [Fe/H] BN«

(think of this as the level of r-process enhancement in a star)
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There are 83 r-process-enhanced stars ([Eu/Fe] > +0.7)* known in the Milky Way field.
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* | think [Eu/Fe] > +0.7 is a more meaningful discriminant of “r-process enhanced” than [Eu/Fe] > +1.0.




Highly r-process-enhanced stars are not part of the Milky Way disk.
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Observations: each symbol/color Simulations: each cloud of

represents r-process enhanced stars found points represents stars from one
by three clustering methods applied to the disrupted satellite, 10 Gyr later
energy (E) and integrals of motion (Jr, Jo, Jz)
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All candidate groups show a small metallicity dispersion,
even though chemistry played no role in the clustering analysis.
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The groups of r-process
enhanced stars have low [Fe/H],
suggesting they were born in
low-mass dwarf galaxies.

Average [Fe/H] of stars in each galaxy
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Luminosity-metallicity relation for dwarf galaxies from, e.g.,
Kirby et al., Astrophys. J. Lett., 685, L43 (2008)
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r-process enhanced stars like this...
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Simulations show that - *° 40,

disrupted UFD galaxies & > >
can account for most of 5 .
the highly r-process £ .0
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The I-Process enhanced stars have sSmall orbital pericenters (< 8 kpc).
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The all have orbital pericenters (> 20 kpc).
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HYPOTHESIS: the

became the r-process enhanced field stars of today.
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Number

The RPA is a multi-stage, multi-year effort
to provide observational, theoretical, and
laboratory constraints on the nature and
origin of the astrophysical r-process.
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r-process enhanced stars with [Eu/Fe] > +1.0
the RPA (2017-2019)
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