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LAST MAJOR MERGER — THE SAUSAGE GALAXY
▸ 6D coordinates + metallicity (Gaia satellite + spectroscopic surveys) allow dissection 

of the Milky Way. 
▸ Metal-rich halo has very radial kinematics (hence the Sausage) — consistent with a 

massive infall (Belokurov et al. 2018, Helmi et al. 2018) — also called Gaia-Enceladus.
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Mackereth et al. (2018)
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▸ A galaxy moves at const. [Mg/Fe] whilst Type II supernova explode before Type Ia explode producing 
more Fe than Mg producing a downturn. 

▸ Two pops in halo chemistry (Nissen & Schuster et al. 2010) — upper and lower sequences signify 
different galaxies! 

▸ Mackereth et al. (2018) use Gaia + spectroscopy to show radial kinematics along the lower sequence. 
▸ Other evidence  

▸ simulations (Fattahi et al. 2018)  
▸ higher halo mass than previously thought (Deason et al. 2019) — Sausage progenitor ~1e9 Msolar

LAST MAJOR MERGER — THE SAUSAGE GALAXY
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LAST MAJOR MERGER — SAUSAGE GLOBULAR CLUSTERS

▸ Myeong et al. (2018) discovered a population of ~8 accreted globular clusters on 
radial orbits (~clumped in actions). Associated with Sausage merger. See also 
Kruijssen et al. 2018 for evidence of accreted massive galaxies from clusters.

Myeong et al. (2018)
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LAST MAJOR MERGER — IMPACT ON THE MILKY WAY?
Belokurov et al. (2019, sub.)
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SIMULATED SPLASHES — E.G. AURIGA 27
Seen in Auriga galaxies with radial mergers (and in Latte) 
also see McCarthy et al. (2012)
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Kawata et al. 2018Azimuthal velocity ripples

Radial distance from Galactic centre
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MW IN A STATE OF FLUX

Response to 
satellites (Sgr) 
Laporte et al. 

2019

Bennett & Bovy 2019Vertical density waves

Katz et al. 2018Radial velocity ripples

Face-on view Antoja et al. 2018Vertical phase-mixing
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SUMMARY
Essay could discuss: 

1. Expected accretion properties of a galaxy like the Milky Way 

2. What data can be used to hunt for past accretion events in the Milky Way? (Gaia + 
spectroscopy). 

3. Evidence for a major merger of ~1e9 Msun about 10Gyr ago — the Gaia Sausage. 

4. What do mergers do to the Milky Way — example of Sagittarius dwarf galaxy currently 
disrupting the Milky Way disc. 

5. (Other merger events — not mentioned here).


