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Chapter 10 ¢ Subhalos, satellites, and mergers



§10.1 ¢ Subhalos






http://www.benediktdiemer.com/visualization/movies/
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Images by Andrey Kravtsov
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Tidal stripping

Video by Jens Stlicker (youtube)


https://www.youtube.com/watch?v=M7byDz1ehlg&t=2s&ab_channel=TheBACCOProject

Diemer et al. 2023
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Dynamical friction

Image by Frank van den Bosch



Dynamical friction

Ogiya & Burkert 2016 (youtube)


https://www.youtube.com/watch?v=Mq-OPiCYrq8&ab_channel=CastGroup

§10.2 e Satellite galaxies from dwarfs to clusters
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Fornax Sculptor
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Video by Ekta Patel (link)


https://drive.google.com/file/d/18UlVicoRf9j__qTdEM42GJsUn7IKIkM_/view

Satellites around MW-like galaxies
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Is the MW satellite population typical?
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Larger scale
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Shapley supercluster

FiGure 1

Shapley 1930



Laniakea Supercluster
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Tully et al. 2014 (youtube)


https://www.youtube.com/watch?v=rENyyRwxpHo&ab_channel=naturevideo
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Mass census for Coma cluster (1993)

M yq1axics = 1.4 X 10" M,

M, ~ 1.3 x 10" M,

My ~ 1.6 X 10 M
— M, ~ 10X (M + M

galaxies gas)

White et al. 1993 ¢ NASA



Ram pressure stripping

ESO 137-001
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310.3 ® Mergers




Merging galaxies (observations)
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NASA, ESA, A. Evans, K. Noll, J. Westphal



Toomre & Toomre 1972



Barnes & Hernquist 1996



Merging galaxies (simulation)

NASA
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Merging galaxies (simulation)

FIRE Simulation (movie page)


https://fire.northwestern.edu/visualizations/

Formation of cluster (simulation)

600 kpc . z=0.40

llustris TNG50 Simulation e Pillepich et al. 2019 ® Nelson et al. 2019 ® movie page


https://www.tng-project.org/media/
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Formation of an elliptical galaxy (simulation)

z=1.29 l0g, ((M.)=11.7 SFR=194.5 sSFR=0.40Gyr™"

llustris Simulation (movie page)



https://www.illustris-project.org/media/

Nature vs. nurture debate in galaxies

elliptical galaxy

protogalactic cloud with more a . momentum — spiral galaxy
high density protogalactic cloud cools faster elliptical galaxy

-

lower density protogalactic cools slower spiral galaxy

Pearson



In-situ and ex-situ stars
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The merger history of the MW
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Helmi et al. 2018



Impact of the LMC

Dark matter "wake"

Path of LMC

Video by Nico Garavito-Camargo & Gurtina Besla (youtube)


https://www.youtube.com/watch?v=bvcFHSJTJHU&ab_channel=JPLraw

LMC influence on MW With LMC wake

Simulation
“,,..A---’_"j,’.'.’ff--;;t:“.:;.:.'. e z

Without LMC wake

Conroy et al. 2021 Aplp



Milky Way-Andromeda merger (visualization)

3.75 Gyr: Andromeda is close 3.85 Gyr: Merger is triggering 3.90 Gyr: Ongoing burst of
to the Milky Way new star formation star formation

4 Gyr: both galaxies deformed 5.1 Gyr: Two bright cores are 7 Gyr: Fully merged to
from tidal interactions visible elliptical galaxy

NASA / ESA e van der Marel, Hallas & Mellinger



Reading

e CFN §6.1-6.4.1,88.9-8.9.5, 310.3-4, §10.8
e MvdBW §2.5, §12, §13.2.2-3




