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How much do mergers affect the properties of galaxies?
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The accretion history of the MW

G SE H3 Survey  Naidu et al. 2020
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The accretion history of the MW
Timing the merger GSE
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The accretion history of the MW

Other tracers: GCs, Streams, Satellite Galaxies
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Consequences of accretions on MW
The biggest Splash: due to GSE

Density, row normalised Belokurov et aI. 2020
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How do we compare with other MW
galaxies in the Local Volume?
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Studying the stellar halos of nearby MW-
mass galaxies through resolved stars

Pencil Beams with HST Wide-field ground-based surveys
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Stellar halo metallicity-mass relationship
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M814

Age of the stellar halo-I

Giant Stream in M31  ~1 Mpc
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Models articulated in
Deason et al. 2016
D’Souza et al. 2018a
Monachesi et al. 2019

The mass of the largest progenitor
can be constrained from the mass
of the stellar halo.
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Cosmological Models-I

Behroozi et al. 2013

Larger stellar halos are built

predominately from one large progenitor.
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Cosmological models-lI

Profiles and Gradients

2 1.4F 1-0.63
E 3t 1-076 T
— r 1 =
S 1.2:@& o6 i@ __-_Jo095 O
§ 11k LA $§ ¢ ??-_1.21 _
S Ar Maj® +_1.7
I Min @
% 09__ NGC 0253 |nt o __ Lo T T T T 10 T T P T é
......... T PP P —1.0kL P . .
0 20 40 60 80 boooo 2 s Lo 1 {120
R (kpc)  Monachesi et al. 2016 _1sl %..g%oo% | % g’@o 0® 00 1105
9 b ] = O o o .
AT YN I R 4 T 11
2201 oR & 1 = -5} ° °% & %8 .
2 PR $5 2 07 o3 r 17.5
0of ' ' ' . ~ o® % g _10L © C%)g) &@30‘)_
M32 - —-2.5} O%%@@oo o 9 °5 OOO 8@ @glb@ooo d6.0
] 08000000@§30 0 O@QOQ% '
o Wl - o €20 I B -
< } -3.0} CO%)?O%@OO ¢ B} o ® §%g ®° |45
o {\:':; {{ _ ] 1 ol ; o - _20_1 1 ] OO I | ﬁBO
£ A, ] -1.6 -12 -0.8 -0.4 -16 -12 -08 -04
E L5E v H[ _ [Fe/H]acc [Fe/H}aCC
20 M31 } f(éﬁ)tﬁselj ;u;\/oﬁyél) D’Souza et al. 2018
0 e ] ' Monachesi et al. 2019
° yr, [0/Fe]=0.0
2.5 - - = 10 Gyr, [o/Fe]=0.3 ]
-------- 5 Gyr, [o/Fe]=0.0 === CaT EW ]
OI I SI() = Il(l)(ll - II;O. -

Projected Radius (kpc)

(S.IAE)) o1 g wo( oovl



Lookback Accretion Time (Gyrs)

Deciphering M31’s merger - |

Illustris M31-mass Galaxies )
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Deciphering M31’s merger-l|
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M31 merged with a progenitor of M32 (M32p) ~2 Gyr ago.

l.e., a galaxy half the size of the MW. Log (M*) ~ 10.3




M32p analogues in the local Universe

S4G survey out to 24 Mpc
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Consequences of the merger in M31
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Wide-field imaging of M81°s halo
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M81’s future halo
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M94’s stellar halo

The largest pseudo-bulge host in the Local universe
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Infall of satellites with recent large mergers-I

NGC 5128 (Cen A)
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Large mergers bring in most of the satellite galaxies

Accretion of simulated M32p galaxy ~7 Gyrs ago
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Large mergers precipitate the destruction of dwarf galaxies
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Mergers bring in satellites
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Z [kpc]

The infall times of satellites
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Difficult to reproduce the exact potential of the MW and LMC

Simulation
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D’Souza et al. 2022

Rocha, Peter & Bullock (2012)
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Malhan et al. 2022
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Conclusions

We have identified the last major merger of the MW, and the effects of
that merger on the galaxy thanks to Gaia and spectroscopic surveys.

We are slowly extending this knowledge to other MW-mass galaxies in
the Local Volume.We have identified the most dominant mergers (mass
and infall time) of M31, Cen A, M81, M64, M101, NGC253, NGC891, and
we are beginning to understand the effects of these mergers on these
galaxies.

These large mergers contribute to the heating of a galactic disk, a burst
of star formation and the accretion of smaller satellite galaxies, but do
not contribute substantially to the building of their central bulges.

The accretion of a large satellite causes a scattering in binding
energies/actions of satellites/globular clusters accreted along with it.

For back integration of satellites, we need better dynamic models of
the potential of the MW and the LMC.
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