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Bullet cluster

* |t was claimed to provide
good evidence for the
presence of dark matter in
galaxy clusters

 The distribution of the total
mass Inferred from
gravitational lensing was
found to coincide with the
one of galaxies but not with
the gas

 The inferred velocity of the
bullet ~4500 km/s was
difficult to reconcile with
LCDM theory

1E 0657-56 - first clear example
of a merging galaxy cluster
showing a bow shock associated
with a subcluster that recently
passed through a bigger cluster



[HustrisTNG simulations

gas density dark matter density stellar mass ~ magnetic field strength

gas temperature gas metallicity gas velocity column density of OVI

10 Mpc region from HlustrisTNG-100
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Example of merging clusters
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The smaller cluster
(of maximum mass
3.1 x 108 Mg,)
passed close to the
center of the bigger
one (of mass 3.2 x
10 Mg,,) 0.5 Gyr
ago with a pericenter
of about 190 kpc and
with velocity of 1670
km/s
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Properties of merging clusters
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Other examples of merging clusters
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Orbits of subclusters

« The companion cluster

RN @ 1 passed close to the main one
148395 1
_ 150266 only once, between 0.9 and
s b - 0.3 Gyr ago, with the
3 pericenter distance of 100-
o} 297447 | 530 kpc and a velocity of up
g to 3400 km/s
- \ |+ The subcluster is typically
e N an order of magnitude
pmees Y 4 smaller in mass than the
12.0 12.5 13.0 13.5 main cluster before the

time [Gyr] Interaction



Invited talk on tidally induced bars

Galacflc bars: driving and decodmg
galaxy evolution

3-7 July 2023, Granada ~

« Meeting organized to celebrate Lia Athanassoula's career and
her pioneering contributions to the field of bar dynamics

* Presentation files are available here:
https://zenodo.org/communities/bars2023/
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