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Outhne

* Barred galaxies in the local Universe
 Mechanisms of bar formation.

* Dependence on intrinsic physical properties
e Tidal interactions

* Barred galaxies in the cluster environment

* The case of jellyfish galaxies.

e Conclusions.



Bar fraction

Bar fraction 1n the local Universe
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Effect of gas fraction and halo shape

on bar formation
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Processes of bar formation

* 1) Due to internal * 2) Bar formation e 3) Cluster-cluster
processes, internal triggered by tidal interactions (Yoon et al.
gravitational instabilities interactions with other 2019).
and dependent on the galaxies and with galaxy
density profiles of the clusters (Noguchi 1987,

DM halo (Ostriker & Lokas 2016, 2020).

Peebles 1973).
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A NUMERICAL STUDY OF THE STABILITY OF FLATTENED
GALAXIES: OR, CAN COLD GALAXIES SURVIVE?*
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During the first rotation time period the system of particles goes from a symmetric
disk to a highly nonaxisymmetric ‘“barlike™ structure, which tends to dissolve and
approach rough axial symmetry again. After one orbital period # is roughly comparable
to what was indicated as the critical value in analytic studies of fluid models. When a
small halo is introduced, this sequence is reproduced in a less pronounced way. When
the halo mass is larger, the disk develops random kinetic energy in a manner reminis-
cent of two-body relaxation processes but does not show a violent instability. For the
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Stellar-to-halo mass ratio

Dark mater halo mass from Dynamical masses from HI
Yang et al. group catalogue ine widths from ALFALFA
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Vcirc(RSO)
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Disc instability 1n cosmological

hydrodynamical simulations
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Bar fraction vs stellar-to-dynamical mass
ratio within 1 and 2 Rcin MaNGA galaxies
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Stellar-to-halo mass ratio in MalNGA
and TING50
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Bar trig g ering NoBAR _m <? | . \10\ | m,)_b.or_,fos.t - m.)_b.cr_,Sb.w |
by tidal ’

encounters
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Bar resilience to
flybys 1n
cosmological
context

Zana et al. (2018)



Bar triggering by tidal interactions 1n

LLSB galaxies in TNG100
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Lee,

Bar destruction by gravitational

encounters

Park,

et al.

(2012)
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Average counts of galaxies within a

Lin,

given projected radius
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Barred galaxies
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The peak of bar fraction 1is
at higher masses in the
cluster environment:

+ At high masses, possible
triggering of bar
formation while
preserving their cold
disks

+ At low mass, bar
formation inhibited by
heating of their discs.



Sample selection from OmegaWings

« Extended Wlde-field Nearby Galaxy-
cluster Survey

(OmegaWINGS,Gullieuszik et al.
2015) that covers up to the outer
regions of 32 local X-ray selected

clusters
« Redshift range 0.04 < z < 0.07.

e Two orders of magnitude in X-ray
luminosity (Ix ~ 0.2-5 x 104 erg s-1),
roughly ~ 1014 to more than 1015 M,

« Morphological with MORPHOT
(Fasano, et al. 2006) an automated,
nonparametric tool to distinguish

ellipticals form S0’s



Bar identification and characterization
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Bar fraction as a function of stellar
mass and morphology
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Bar fraction 1n the
morphology-stellar mass

* For high mass galaxies, the
likelihood of finding barred

galaxies increases with stellar ~ —4

plane
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Abundance of barred

galaxies as a function of
cluster virial mass/X-ray
luminosity

e We find a mild

decrease of the
spiral and bar
fraction for
increasing cluster
virial mass/X-ray
luminosity.

Tawfeek, Cervantes Sodi, Fritz, et al.
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Spiral and bar fraction vs
clustercentric distance
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Bar fraction 1socontours in the
phase-space diagram
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Central rejuvenation of 10
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Barred jellyhish galaxies from
GASP (GAs stripping phenomena)

MmMousQe

mMulti unit spectroscopic explorer
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Identification of different stages
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Turnover 1dentification
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Turnover radius identification
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RPS Non-RPS
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Specific SFR profiles

] 1 l £ ] 1 l
=90 [T Barred —— RPS
- Unbarred - Non-RPS

-9.5

-10.0

—-10.5

~11.0F 4 F -

_115 | | | |

_9.0 5. I I ] e I | o]

log (SSFR [yr—1])

—9.5 oS _
—10:0

~10.5

-11.0F -
Non-RPS

at ! |
11'50 1 2 0 1 2

rirs

Sanchez-Garcia, Cervantes Sodi, Fritz, et al. (2023)



General conclusions

* Bars are more common in galaxies with high M+/M}, values, as expected from early
theoretical works that showed that systems with massive dark matter halos are more
stable against bar instabilities.

* While tidal interactions can trigger bar formation, for late-type galaxies, we find fewer
neighbors within ~50 kpc around the barred galaxies when compared to unbarred
galaxies from the control sample, suggesting that tidal forces from close companions
suppress the formation/growth of bars.

* The fraction of barred galaxies decreases with increasing cluster mass and with
decreasing clustercentric distance, a dependence that vanishes once we control for

morphological type.

* We found an increase in central SFR in ram- pressure-affected galaxies when compared
with unperturbed ones. The most extreme cases of increased SFR and central
rejuvenation occur in barred galaxies that are at advanced stages of ram pressure

stripping.

* Our results indicate that the combined effect of the presence of a bar and strong
perturbation by ram pressure is able to trigger the central star formation activity
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Bars in LLSBs
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Dependence on po(B)

or on A?
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Barred LSBGs in TNG100
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Dependence of the bar fraction on the

gas fraction, spin and bule-to-total ratio
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