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High Resolution IL spectroscopy

47 Tuc spectra: McWilliam & Bernstein (2008), Schiavon et al. (2005)
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IL matches values from FSs



Systematic Errors
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M31 GCs
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Inner M31 GCs
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Pan-Andromeda Archaeological 
Survey

PAndAS image from Geraint Lewis; see McConnachie et al. 2009



PAndAS clusters
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PAndAS Clusters
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[Ba/Eu]

r-process only limit
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M15

A signature of 
spread in r-process 
abundances?



From Nuclei to the Cosmic Web
High resolution IL spectroscopy provides information about detailed 
abundances of stellar populations in galaxy types and environments 
unlike the Milky Way and its nearest neighbors. 

• Chemical evolution in other galaxy types (e.g., massive  
ellipticals) and environments (e.g., isolation or clusters) 

• Metallicity distributions/radial abundance gradients of GCs 

• Chemical tagging of globular clusters to host environments (e.g., dwarf 
galaxies), probing merger and accretion histories 

• The detailed information about the Milky Way can be examined in a 
cosmological context





Signatures of multiple 
populations?
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Modelling the Underlying Population
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Systematic Errors
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Photometry of M31 GCs
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