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The response of the MW ?

MLMC

Watkins, van der Marel, & Bennet (2024)



MLMC

Watkins, van der Marel, & Bennet (2024)

M LMC  =   10% — 25%  M MW

The response of the MW ?



• Reflex motion of MW disk wrt. halo    (Gómez et al. 2015) 
• Equilibrium assumption bias MW mass measurems. (Erkal et al. 2020) 
• Warp of MW disk    (Laporte et al. 2018) 
• Orbital evolution of streams will feel all this  
•      (Law & Majewski 2010; Vera-Ciro & Helmi 2013; Koposov et al. 2019; ……)
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• Stellar and dark matter wake    (Garavito-Camargo et al. 2019)

The response of the MW ?



The Magellanic dark matter wake



The Magellanic dark matter wake

Credits: Nico Garavito-Camargo



The Magellanic dark matter wake



Observational evidence for the wake

Pisces Plume/overdensity     (Belokurov et al. 2019)
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Amarante et al. (2024)Conroy et al. (2021)

1301 giant stars at 60 kpc< Rgal < 100 kpc

Observational evidence for the wake
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Garavito-Camargo+2019 
LMC ~ 2.5 x 1011 M

Bullock & Johnston (2005) 
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The impact of the LMC’s passage 
through the Milky Way halo

• The mass of the LMC is a significant fraction of that of the MW 
• It cannot be ignored — the MW has already responded to its infall 

• We have detected a clear overdensity in the distant stellar halo at the 
predicted location/distance of the LMC wake. 

• The measured density contrast suggests an even more massive LMC, 
or maybe a different orbit, than tried in current models of the wake. 

• There may be contamination from unidentified sources. 

• The MW-LMC interaction provides a near-field “Bullet cluster”-like 
experiment to pin down with precision the properties of the Local 
Group, and maybe even help distinguish between dark matter models. 

• Upcoming all-sky kinematics of very faint halo stars should constrain 
all this phenomena with greater detail (Rubin/LSST).


