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1. Introduction
It seems that in the past decade, there have been two paradigm shifts regarding star
clusters. Firstly, the observational evidence for multiple stellar populations requires more
extended and often complex star formation histories in star clusters. Secondly, theoretical
models that form globular clusters in dwarf galaxies that are accreted at very early epochs
(z > 5) are able to reproduce the age-metallicity relations observed. For the accretion
scenario to be viable, globular clusters should also resemble the chemistry of at least
some dwarf galaxies.

2. A Chemical Comparison
We investigate the chemical connections between star clusters and dwarf galaxies here,
but sadly, this is a short examination. At low metallicities, the chemical composition of
globular clusters, Galactic halo stars, and dwarf galaxies are all similar (Venn et al. 2004,
Tafelmeyer et al. 2010, Frebel & Norris 2011), with few clues as to potential diﬀerences in
their origins or birth places. Only at intermediate metallicities ([Fe/H] > −1.0) do dwarf
galaxies show unique chemical properties due to their slower star formation histories
compared to most stars in the Galaxy, and nearly all of those are associated with the Sgr
dwarf remnant. A few interesting exceptions include Rup 106 (see talk by Doug Geisler)
and Pal 1 (Sakari et al. 2011), both showing unique chemical signatures but neither
associated with the Sgr remnant.
When chemical abundances diﬀer in dwarf galaxies, this can usually be traced through
several elements, and not only the [α/Fe] ratios. For example, Pal 12 and Ter 7 both
show lower abundances of [Na/Fe], [Al/Fe], [Cu/Fe], and [Zn/Fe] suggestive of metallicity
dependent AGB and/or SNe Ia yields These lower abundances are also seen in dwarf
galaxies, such as low Na in Fornax (Letarte et al. 2010), low Cu in the LMC (Pompeia
et al. 2008), and all four are low in the Sgr ﬁeld stars (Monaco et al. 2007)

3. Younger Clusters From Dwarf Galaxies?
A “vital diagram” of mass versus half light radius for Sgr clusters suggests that some
open clusters could be associated with the Sgr dwarf remnant (Law & Majewski 2010).
These include the peculiar young halo clusters, such as Whiting 1, and open clusters
Berkeley 29 and Saurer 1. The ages (∼5 Gyr) and metallicities ([Fe/H] ∼ −0.6) of these
clusters are similar to the Sgr clusters Pal 12 and Ter 7, however the chemistries of
Be 29 and Sa 1 such as [α/Fe] and [Na/Fe] ratios are more similar to stars in the Galaxy
(Yong et al. 2005, Carraro et al. 2004; see Figure 1). Upper limits on their Cu and Zn
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abundances do not add further constraints. Heavier elements such as La and Ba are
inconclusive.

Figure 1. Elemental abundances for Berkeley 29 and Saurer 1 (red points; Yong et al. 2005,
Carraro et al. 2004), and other Galactic globular clusters (black points, Pritzl et al. 2005) and
Galactic ﬁeld stars (grey points, Venn et al. 2004). The Sgr clusters Pal 12 and Ter 7 are shown
by crosses and “x” marks (Cohen 2004, Sbordone et al. 2007), respectively, and are clearly lower
than the Galactic stars including Be 29 and Sa 1. [Alpha/Fe] is an average of Mg and Ca.

4. Discussion
The similarities in age and metallicity of young stellar clusters in the Galactic halo
with Sgr dwarf remnant clusters is striking, and seems unlikely to be only a coincidence.
Perhaps these clusters are associated with the Sgr merger through gas deposition and
compressed along the orbital plane (e.g., K. Bekki’s talk). Or perhaps the young stellar
clusters are associated with the Galactic disk, and their ages are similar to the Sgr
clusters if they were triggered to collapse through tidal interactions during the accretion
of Sgr. Thus, currently, there are no chemical abundances that link young stellar clusters
near the Galactic disk with the Sgr stellar clusters. However, with higher order element
abundances (Ba, Sr, Cu, Zn) and homogenized analyses (i.e., see comments by Friel et al.
2010), the origins of the MWG star clusters can be further clariﬁed.
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