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Dark matter driven satellite formation



Galactic cannibalism

“Selene”, Few et al. 2012b



Thick and Thin Galactic Discs

Haywood et al. (2013) 



Thick and Thin Galactic Discs

Schoenrich & Binney (2009)



Thick disc(s?)

Few et al. (2014)
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Decomposing Abundance Space



Decomposing Abundance Space
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Ruiz-Lara & Few et al. (2016)

Age-metallicity relation: inverted!

hr = 5.67 kpc

Bergemann et al. (2014) 



Observed AMR Inversion in M31

Bernard et al. (2012, 2015)



Age-metallicity relation: inverted!

Ruiz-Lara & Few et al. (2016)



Inverted AMR in Birth Location

2: Satellite passing 
through region 4

3: Decline due to 
lack of star 

formation diluted 

4: Star formation 
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normal metallicity 
track is established

1: Stellar 
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induced

Ruiz-Lara & Few et al. (2016)



Inverted AMR in Birth Location

Ruiz-Lara & Few et al. (2016)



Conclusions

❖ Galactic chemical evolution is shaped by the 
cosmological framework of galaxy formation (mergers, 
satellites, infall rates, ram-pressure stripping etc) 

❖ Galactic cannibalism increases dispersion and delays 
the decline in [O/Fe] - more than just 1 thick/thin disc? 

❖ Inverted age-metallicity relation is caused by a 
combination of inside-out formation, satellite passages, 
dilution by infall and stellar migration


