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Distant galéxies provide us with = -
glimpses of the most primitive

stages of galaxy formation and ." Al

." evolution. .
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extensively test models of galaxy formation and evolution.



Galaxy global Sh&p@S — tell-tale signs of past evolution

|
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“Morphology matters”

' A galaxy remembers its dynamic

history and the impact it has on
its orbits is written onto its
morphology

P. Erwin




Galaxy global Sh&pGS — tell-tale signs of past evolution

“Morphology matters”

@ Galaxy shapes are associated to past events |
A galaxy remembers its dynamic

» Disks are destroyed in major galaxy fusions history and the impact it has on

its orbits is written onto its
morphology

P. Erwin
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Galaxy global shapes — tell-tale signs ot past evolution

@ Galaxy shapes are associated to past events

@ Presence of sub-galactic structures — disk maturity

Bars are everywhere! 2/3 of spirals are barred

optical: de Vaucouleurs+63;
near-though-midIR: e.g., Menéndez-Delmestre+07, Erwin+18

Disks like forming bars!

o Adisk will naturally form a bar in a couple of Gyrs unless it is

articularly rich in gas, dynamically hot or is
p y g g y y Athanassoula+

(centrally-)dominated by dark matter  FIRE-2 simulations; Ansar+23

—> The presence of a bar allows us to gauge disk “maturity”

« The presence of a bar and its properties reflect much about

T i i PN Sparke &
the formation history of the galaxy. SR S sellwood 1987




Bar fraction evolution with redshift
— bars and disk maturity

Tracing the fraction of disks with bars = tracing disk maturity through cosmic time

B COSMOS f_bor (EIPa method)
@ COSMOS f_sb (BIPa method)

® Abraham et al.-(1999) f_bor

A Elmegreen et ol. (2004) f_bor

m Menendez-Delmestre et ol. (2007)
& 2MASS Bars (EIRa + Visual method)

O SDSS f_bar -
OSDSS fsb - l0og10 (M+/Mo) > 10
“ Elmegreen et alz UDF point (2005b) ) Jogee+2004
- Cameron+2010
Sheth+08
Sheth+08(Strong)
Melvin+2014
£ Simmons+2012
Guo+2024-submitted
Euclid Q1
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Bar fraction evolution with redshift
— bars and disk maturity

Tracing the fraction of disks with bars = tracing disk maturity through cosmic time

E

cosmic hoon

B COSMOS f_bor (EIPa method) IR data
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Bar fraction evolution with redshift
— bars and disk maturity

Tracing the fraction of disks with bars = tracing disk maturity through cosmic time

Lookback time (Gyr)
9.4 10.4 1.1, 11.6 11.9 1.2.2

Bars out to z>1-2...

EGS-30836 EGS-24154 EGS-12823
z:1.116 z:1.174 z:1.217

EGS-26831 EGS-23205 EGS-24268
z:1.543 z:2.136 B
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Bar fraction evolution with redshift

— bars and disk maturity Dynamically cold, stable

disks way earlier than
expected!

Tracing the fraction of disks with bars = tracing disk maturity through cosmic time

Lookback time (Gyr)
9.4 10.4 1.1, 11.6 11.9 1.2.2

Bars out to z>1-2... |

Bar Fraction

Age of the Universe

Redshift

Le Conte+26




Bar fraction evolution with redshift

— bars and disk maturity Dynamically cold, stable

disks way earlier than
expected!

Tracing the fraction of disks with bars = tracing dif iakaRE LSl
simulations and Mo)> 10
Lookback t = -

observations! 01

94 1( ) (Rosas-Guevara+22)
i ) Long (Rosas-Guevara+22) -
| Aunya (Fragkoudi+24)

TNG

50 wm
) ‘\‘\ YRy
e

7’ ) \»
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Bar Fraction

2 4 6
Lookback time (Gyr)

Euclid: Huertas-Company+25

Age of the Universe 3.5
Redshift

Le Conte+26




Galaxy global Sh&pGS — tell-tale signs of past evolution

@ Galaxy shapes are associated to past events
@ Presence of sub-galactic structures — disk maturity

@ Internal galaxy evolution can lead to changes to internal structure

Bars transform their hosts!
« The gas transport triggered by a bar can affect significantly its host

- wash out metallicity gradient
(Martin & Roy 2004; but Sanchez+14; Zurita+21)

—> central accumulation of gas

(e.g., Sheth+05, Chown+19, Yu+22,
PHANGS: Sun+20)

- nuclear starbursts, pseudobulges
(e.g., Kormendy & Kennicutt 04)

- Feeding AGN?

(e.g., Laurikainen+04, Cheung+15, Alonso+18,
Lima-Silva+22, La Marca+26)




Z.ooming 1nto sub-galactic structures —
the quest for stellar mass

Y Shapes provide insights to galaxies' history of mass assembly...

> How much mass is involved in these structures?

® Stellar mass is the key to compare to simulations

New generation of cosmological
simulations (N-body treatment of DM +
full hydrodynamical treatment of gas) are
starting to reproduce basic galaxy
morphology trends

Full hydrodynamical treatment of baryonic
physics, including: cooling, star-formation,
star-formation feedback, AGN feedback.

Illustris Collaboration - as Surface De




Nearby galaxies

— the quest for (mass) characterization

« Challenge: observations measure light and not mass

need to convert “radiation” into “stellar mass”

- goinfrared!

e dust extinction minimal
infrared luminosity is dominated by old stars - the best marker of the distribution of stellar

[ J
mass in galaxies.
Stellar IMF
Stars with < 1 Mo
Visible Near Infrared Mid Infrared X=-3.5
PR SR - 5 I T T represent bulk of
7 ' . p SN e,cm‘( s 5 TR AT : ‘ stellar mass
AR OUR T e
o. § 3 B G » . g ¥ >
" B % ) o .
New Globular Cluster Spitzer Space Telescope ¢ IRAC
Visible: DSS, Near Infrared: 2MASS & WIRO (inset)

NASA / JPL-Caltech / H. Kobulnicky (Univ. of Wyoming) ssc2004-16b




Spitzer Survey of Stellar Structures in Galaxies

l _'SpitZék Space "I.'e'{e‘s.c_’ope %

« Legacy Survey of the Warm Spitzer Mission . . — -
o D N;UMBEBS -

4 >2300 galaxies @ at 3.6/4.5um B o
my < 15.5, D, > 1’, d <40 Mpc .

4 largest, deepest, most homogeneous survey of nearby

galaxies in the mid-infrared: ~27 mag/arcsec?, 5+ << 1 Mo pc2, L .5%';7; iy

mosaicked to reach 1.5 x Ds - i | ¥ o el
S4G:  Light distribution “}’",16.477_ gl 0%

_> Mass mapS! : inspéce‘ % e efficiency -
O adeep mapping of low mass regions Eskew+12, Querejeta+15) cne. g
O homogeneity in depth and data processing for entire sample
see also
Sanchez-Alracén+25

NGC179 (84G) © 1 | AIGCOABAL(MAG) . o

asaaatas

Sl el _ Sheth+10
e e Muhoz-Mateos+15
.‘Nécfﬂg (2MASS J) ; Querejeta+15

IMASS ™

5  eie——

- i €\

%/ o)
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Stellar Mass in Galaxy Structures

Specific objetive:

- Establish what the distribution of stellar mass content is in stellar structures commonly found
in galaxies (e.g., bulge, disk, bars) By

Exploit 2D decompositions made by S4G team

.= \ + .

0345-51680-280 har model ti*|-l|!i:]‘5‘- model disk model total model

B

0345-51690-280 total model

SR . 5 EER  GALFIT
SO MRS (Peng et al. 2002, 2010)

g 1

SRS GALFIDL (Salo+15)

‘ -f:‘.;:‘x ?{‘:«,\'i’w = . P
1 ehhanced residuals

4 Invitation to undertake spatially-resolved » TIMER (MUSE; Pl Gadotti)
studies of galaCtiC substructures »  SPLUS (12-filter survey; Lima-Dias+23)



Bars in massive spirals
How much stellar mass within bars?

. . Yasmin Cavalcante-Coelho
« 365 bars out of all massive spirals from S4G (ESO La Silla School 2024)

- ~1-100s billion solar masses Final Model

- nottooinclined! (i < 65°)

' NGC1365 3.6um i
. |

~ Residual

.- - X '.\ .

Cavalcante-Coelho+ in prep.



Bars in massive spirals

How much stellar mass within bars?
o 365 bars out of all massive spirals from S4G Y(aESS”(‘)‘”Lf §X|Z'C§C”§§;?§8'2h§
- ~1-100s billion solar masses Final Model

- not too inclined! (i < 65°)

' NGC1365 3.6um 2
| |

" Residual |

T f§
|
E
i

PRy {‘3:.‘9‘

. . . . Eskew+12
Light distribution —> Mass maps! ... quercietass)



Bars 1n massive spirals
How much stellar mass within bars?

Yasmin Cavalcante-Coelho

« 365 bars out of all massive spirals from S$4G
[collab. Arianna Cortesi]

- ~1-100s billion solar masses

- not too inclined! (i < 65°)

e« The bar comprises <1/10 of the galaxy’s total stellar mass

+ Bars in higher-
mass disk galaxies
enclose a greater
proportion of the
galaxy stellar mass

l0g(M+/M o) <10

o o o
N N »
Bar-to-total Stellar Mass

Cavalcante-Coelho+ in prep.



Bars 1n spirals
How much stellar mass within bars?

o 365 bars out of all massive spirals from S4G
- ~1-100s billion solar masses

- not too inclined! (i < 65°)

e« The bar comprises <1/10 of the galaxy’s total stellar mass

+ Bars in higher-
mass disk galaxies
enclose a greater
proportion of the
galaxy stellar mass

B
armass = _ o, %

Galaxy mass

o

+ More massive bars
in disk galaxies
with more
prominent bulges

O
N

Bar-to-total Stellar Mass

O
—

8.68% WL g 8.40%

5.70% 6.08% 0a.cn0 6-28%73"

O
o

9.0 9.5 10.0
log10(Mx«/Mg) Galaxy Mass

Yasmin Cavalcante-Coelho
[collab. Arianna Cortesi]

With bulge
—e— Without bulge

10.5

Cavalcante-Coelho+ in prep.



Bars in massive spirals
How much stellar mass within bars?

365 bars out of all massive spirals from S4G s CaElEE R
[collab. Arianna Cortesi]
- ~1-100s billion solar masses

- not too inclined! (i < 65°)

e The bar comprises <1/10 of the galaxy’s total stellar mass

+ Barsin higher- » Massive bars favor a central gas reservoir With bulge
mass disk galaxies —> central stellar structure —e— Without bulge
enclose a greater Verwilghen+25; Bitnner+20; Gadotti+20
proportion of the Enhanced angular momentum exchange with the
galaxy stellar mass bulge promotes bar growth

Athanassoula 2003; Hoyle+11; Gadotti 2011

2\ IR SN I » Cavalcante-Coelho+: bars in galaxies with bulges grow
in disk galaxies more efficiently!
with more
prominent bulges

Anderson+22; Beraldo e Silva +23

LA e A

0.0

9.0 9.5 10.0 10.5
log10(Mx«/Mg) Galaxy Mass

Cavalcante-Coelho+ in prep.



Bar masses in simulated galaxies
A nascent study with Illustris TNG-50

TNG50: synthetic stellar light images at z~0

Rodriguez-Gomez+18
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Bar masses in simulated galaxies
A nascent study with Illustris TNG-50

Thiago Bueno Dalpiaz
« Barred sample from Rosas-Guevara+22

~50 strongly-barred systems e ————— I
Barred galaxy (420436)

z:=1)

s
". Face—on

I Massa Brr
Il Massa Str Brr

300 Mpc




Bar masses in simulated galaxies
A nascent study with Illustris TNG-50

« Barred sample from Rosas-Guevara+22

[ This work

. . [ Cavalcante-Coelho et al. in prep.
2D decomposition of TNG50 stellar mass maps with . —_ Mean Value

GALFIT —> bar component —> mass within bars. == Mean value

lllustris TNG50

ellar mass map. GALFIT bulge+disk+bar model (stellar maps)

Probability density

10 20 30 40
% of galaxy stellar mass within bar

o/ M ~10.1%,
| - ‘#T_NAC%»—SO |

Mﬁbar/M*gaI ”8-%

o
™
Lo
00 ¢
00 &
< 5
D b
— _’"
of
O ¢
£ §
>3
(7))
o
—
<
Lo
LO "
([
O
< 3
-
Q0
>
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Bar masses in simulated galaxies
A nascent study with Illustris TNG-50

o Barred sample from Rosas-Guevara+22 Rubens Machado
(IAG/USP)

~50 strongly-barred systems sy LAy
Gustavo Goncgalves
(UFTPR)

*  Bar properties as a function of wavelength in lllustris TNG50: analysis of mock images

»  Undertake 2D decomposition of mock images with GALFITM —> mass within bars.
[Bueno-Dalpiaz in prep.]

Bulge model

63869

Subhalo ID

o0}
N
N
N~
—
—~

Subhalo ID




Bar fraction evolution with

redshift — tensions between
observations and simulations
Rubens Machado

« TNG50 finds many more bars than observations!
(IAG/USP)

L il
tavo Goncgalves
(UFTPR)

M- g
Gus

|Oglo (M*/Mo ) >10

(D Euclid Q1
TNG50 (Rosas-Guevara+22)
TNG50 Long (Rosas-Guevara+22)

Auriga (Fragkoudi+24)

TNG50 ya

é‘ ‘\: \

() ey ,._v#& -
NG ’ e

i = /*; ’.
Observations P
Bars at (very!) high-z:

JWST: Costantin+23; Guo+23+24;
2 4 6 LeConte+23+26; Geron+25
Lookback time (Gyr)

Euclid: Huertas-Company+25 ALMA: Tsukui+23



Bar fraction evolution with

redshift — tensions between \
observations and stmulations

o« TNG50 finds many more bars than observations! Rubens Machado
(IAG/USP)

Mass map Euclid VIS I Euclid NISP Yg Mean (I, Yg)

e S
Gustavo Goncgalves
(UFTPR)

—— Mass map
— F200W mock

0.7
0.6
5 0.5
2 0.4
0.3
= 0.2

0.1

[N

APA (degq)

—_
SQuUTo U1 O

SMA (kpc)



Bar fraction evolution with

redshift — tensions between
observations and stmulations

o« TNG50 finds many more bars than observations! Rubens Machado
(IAG/USP)

Mass map Euclid VIS I Euclid NISP Yg Mean (Ig, Yr)

i 5
Vo Il |
Gustavo Goncgalves

(UFTPR)

« TNG5O0 is picking up many small bars! -
Mass map

o Observational conditions only allow us to pick out the F200W mock -

larger structures
JWST F444W

] 1 | | 1 I | 1
we JWST (Guo+2024) e JWST (Guo+2024)
TNG50 (Rosas-Guevara+2022) - TNGS50 (This work) -
Ngetected = 12/60

Ellipticity
COOOO0O0
R NWE OO

- —

[N

— —

— —

APA (degq)

—_
SQuUTo U1 O

1 1 | | | | 1 1

2 3 4 5 1 2 3 4 5 6
Bar length (kpc) Bar length (kpc) SMA (kpc)




Bar fraction evolution with

redshift — tensions between
observations and stmulations

=
o
=
Q
<
et
a8
—
<
jas

TNG50 finds many more bars than observations!

TNG50 (Rosas-Guevara+2022, Zana+2022)
TNGS50 undetected bars (This work)
=== TNG50 Euclid mocks (This work)
== TNG50 JWST mocks (This work)
Euclid Q1 (Euclid Collab+2025)
JWST (Guo+2024)
JWST (LeConte+2026)

3.0
Redshift

Goncalves+ in prep

Rubens Machado
(IAG/USP)

Ny ¥ /l -
Gustavo Goncalves
(UFTPR)

Tension lessens!

Crucial to consider
resolution and
observational effects to
compare simulations with
the real universe!

Still tough to pick out weak
bars in low-mass galaxies!



Stellar structures with cosmic time —
stellar populations matter!

4 Morphology holds clues of galaxies’ formation histories
— but careful! morphology analysis at different bands can be misleading...

4 Images of distant galaxies probe bluer bands — as we study stellar structures at higher
redshifts, we are prey to band-shifting!

Bars are typically dominated by old stars
= they disappear in the UV

Sheth+03




Multiband studies of bars —

Bars appear thinner and longer 1n blue

Color variations of morphological parameters

4 We probe for changes in bar properties as a function of band [Menéndez-Delmestre+24]

- Bars are stellar structures

- Bar properties change with waveband: the bluer, the longer & thinner

Visible (bluer
BB

NGC3049

> -
=
9
g
2.
[0

20 30 40 50 60 70
Semi-major axis (arcsec)




Multiband studies of bars —

Bars appear thinner and longer 1n blue

Color variations of morphological parameters

4 We probe for changes in bar properties as a function of band [Menéndez-Delmestre+24]

- Bars are stellar structures

- Bar properties change with waveband: the bluer, the longer & thinner

Visible (bluer) Visible (redder) Infrared|

NGC3049

> -
=
9
g
2.
[0

X » bars increase their median length & ellipticity ~10% with respect to
20 30 40 50 60 70 their canonical “true values” at 3.6 um.
Semi-major axis (arcsec)




Multiband studies of bars —

Bars appear thinner and longer 1n blue

Color variations of morphological parameters

4 We probe for changes in bar properties as a function of band [Menéndez-Delmestre+24]

- Bars are stellar structures

- Bar properties change with waveband: the bluer, the longer & thinner

* Goncalves+25: We find same thing with llustris
TNG50: analysis of mock images of 50 strong bars

Spitzer 3.6 pm Johnson R Johnson B

Noise free

2 3
Semimajor axis (kpc)

Intermediate

Synthetic Noise + PSF

-4-20 2 4 —4-20 2 4 —4-20 2 4
x (kpe) x (kpc) x (kpc)
Goncalves+25



Multiband studies of bars —

Bars appear thinner and longer 1n blue

Color variations of morphological parameters

4 We probe for changes in bar properties as a function of band [Menéndez-Delmestre+24]

- Bars are stellar structures
- Bar properties change with waveband: the bluer, the longer & thinner
»  Why longer? Star forming knots at the end of bar
delay ellipticity maximum

»  Why thinner? The bulge is more prominent in redder bands




Bars appear thinner and longer in blue —
younger stars uncovered along the bar?

Color variations of morphological parameters

4 We probe for changes in bar properties as a function of band [Menéndez-Delmestre+24]
- Bars are stellar structures

- Bar properties change with waveband: the bluer, the longer & thinner

»  Why longer? Star forming knots at the end of bar
delay ellipticity maximum

»  Why thinner? The bulge is more prominent in redder bands

The Influences of stellar ages on the length of galactic bars

Gustavo Fernandes Gongalves', Rubens Eduardo Garcia Machado?
" Departamento Académico de Fisica, Universidade Tecnoldgica Federal do Parand, Curitiba, Brasil .
4+ Also, tracing
e VTS ol younger populations

along the bar!

diate ;

p 0§ P
o R -
= g T e u |
g immy - T 1

Neumann+20, Bittner+21

Goncalves+25




Bar in stmulated galaxies
Exploring larger samples with

[ustris TNG-50

e Hot out of the oven: >400 bars from the TNG-50
Skirt Atlas (TSA-DR2)

Maarten Baes (U. Ghent)

DRI1 fluxes
80 kpc aperture
DR2 fluxes —
7 N

DR2 SED

| UKIDSS K

5 kpc aperture
(x0.01)

Baaes+ (submitted)




Bar in stmulated galaxies
Exploring larger samples with

[ustris TNG-50

Th»’o Bueno Dalpiaz
e Hot out of the oven: >400 bars from the TNG-50

Skirt Atlas (TSA-DR2)

Maarten Baes (U. Ghent)

> Bar properties as a function of wavelength in Illustris
TNG50: analysis of mock images

Bar fraction for each individual band (Classic Ellipse Fitting) 450 (Submm)
Physical Maps

250 (Sub-mm)

70 (FIR)

w
o

12 (MIR)

Bar fraction (%)
Wavelength (um)

N
o

2.2 (NIR)

0.5 (Vis)

0.15 (UV)

Filters & Physical Maps




Stellar structures with cosmic time —
many predictions... pending observations!

4 Images of distant galaxies probe bluer bands — with KMD+24 we create a local benchmark to
correct any measured changes in bar properties as a function of cosmic time —> allows for the
measure intrinsic changes in bar structural parameters at different cosmological times, free of

band- shifting effects.

Extending characterization of bar properties out to higher redshifts

Lookback Time (Gyr)
456 7 8 9 10 11

F200W ap,r at emax
F200W ap,, upper estimate
—&k— F200W ap, at €max Mean
—k— F200w ap, upper estimate Mean
-- 2 X PSF (F200wW)
-- 1.5 X PSF (F200W)

__________

F200W
F444W
F200W Median
F444W Median

0.5 1.0 1.5 2.6
Redshift

early growth and evolution
of barred galaxies

e Impact of deprojection? : 2- F200W
F444wW
F200W Median
F444W Median

F200W
F444W
F200W Median
F444W Median

Fraction

0.2 03 04 05 06 0.7 0.8 09 1.0
see also Le Conte +26 Maximum Bar Ellipticity e,,,

> JWST opens the door to bar
identification beyond z~0.8

> mid-IR inspection of bar
properties at sub-kpc scales
out to cosmic noon!

v Stellar mass maps based
on mid-IR light!

Y Are we tracing the bar
formation epoch?
young bars?

strengthening

early on!




Star-forming regions
— ALERT for mass censu
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5 B : Stellar continuum Dust
affected by: (hot, cold & PAHs) Sab—Scd
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NGC 7469 | e Metallicity
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Seyfert e Extinction
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4+ Caveats for the 3.6 and 4.5um
bands for tracing the stellar mass

uminosity
10°

108

- 3.3 um PAH feature affects
4.5um band

- Hot dust (Td > 500 K)
contributes at 4.5um

10’

1 llllllll | Illlllll 1 llllllll 1 L1tk i

4+ Spatially-resolved stellar 10 10° 10* 10° 10°
population studies are important! A(nm

[courtesy of J. C. Muioz-Mateos]
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The GANGA Survey i

o Census of Austral Nearby Galaxies (Pls: KMD + Thiago S. Goncalves)
- Multi-band optical imaging of all S4G galaxies in the South (~1000)




The CANGA Survey

o Census of Austral Nearby Galaxies (Pls: KMD + Thiago S. Goncalves)
- Multi-band optical imaging of all S4G galaxies in the South (~1000)
- grizimaging with Goodman High Throughput Spectrograph (GHTS) on SOAR

> e \\\

e
. M:"

Long-term commitment!

4+ CANGA (opt) + S4G (mid-IR) trace
stellar mass distribution out to the F £
faintest outskirts of nearby galaxies and e N
complement this mass census with a |
detailed analysis of the stellar
populations in stellar structures.
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(Galaxy formation histories —
a spatially-resolved view with CGANGA

o Spatially-resolved stellar population analysis: SED fitting

Where are stars
forming NOW?

[SFR maps]

> LePhare & Cigale SED fitting algorithms

para o levantament

._‘
.

\,

\

Where are all those
stars that were formed
up to today?

[Stellar mass maps]
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In a nutshell ©) — galactic structures (presence, mass content, +)
all tells us about galaxy evolution



In a nutshell ") — galactic structures (presence, mass content, +)
* all tells us about galaxy evolution

Where’s the mass?
fff;cgtgd R BER-r%es - Galaxy shapes intricately connected to galaxy formation history
L Exinction e o AN » Stellar mass distribution in local galaxies = key benchmarks for galaxy
| 2\ evolution models and simulations

» Mid-infrared = best tracer of stellar mass — S4G for all to use!

Stellar continuum




In a nutshell ") — galactic structures (presence, mass content, +)
* all tells us about galaxy evolution

Stell ti Ve WhGFE'S the mass?
g = R Rs - Galaxy shapes intricately connected to galaxy formation history

» Metallicity c . . . .
- Extincton ___fFe L/ > Stellar mass distribution in local galaxies = key benchmarks for galaxy

evolution models and simulations
» Mid-infrared = best tracer of stellar mass — S4G for all to use!

> Younger stellar populations making bars |
longer/thinner in blue?

Simulations — use Illustris TNG50 to measure bar |

masses and retrace bar mass growth (future work!)

- Bar fraction studies — tensions between observations and |
simulations... the key is in the details!

Bars with TNG50



In a nutshell ") — galactic structures (presence, mass content, +)
* all tells us about galaxy evolution

10'2

e Where’s the mass?
Stellar continuum Sd-Irr
—— Sab-Scd

vk o M - Galaxy shapes intricately connected to galaxy formation history

» Metallicity c . . . .

+ Extinction o JN N7~ > Stellar mass distribution in local galaxies = key benchmarks for galaxy
| =22 evolution models and simulations

» Mid-infrared = best tracer of stellar mass — S4G for all to use!
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Simulations — use lllustris TNG50 to measure bar
masses and retrace bar mass growth (future work!) |

> Bar fraction studies — tensions between observations and
5|mulat|ons the key is in the details!

Bars with TNG50

Formation histories

— pixel by pixel!

» Combining mid-infrared with optical, build a stellar mass census with a
detailed analysis of the stellar populations in stellar structures

' »The CANGA survey — a legacy survey underway mapping galaxies from
the southern sky!




Hidden shides



What’s up with low-mass systems?
A study of bars in dwarf galaxies

o ) e
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Yasmin Cavalcante-Coelho
o 338 dwarf galaxies from the S4G sample (ESO La Silla School 2024)

+ Visual classification [Buta+15]: 38% of dwarfs host a bar (see also Erwin+18)

» compared to 65% in massive galaxies [kmp+07]



What’s up with low-mass systems?
A study of bars in dwart galaxies

Yasmin Cavalcante-Coelho
o 338 dwarf galaxies from the S4G sample (ESO La Silla School 2024)

+ Visual classification [Buta+15]: 38% of dwarfs host a bar (see also Erwin+18)

» compared to 65% in massive galaxies [kmp+07]

+ Together with our result of
lower bar-to-total mass ratios in lower-

mass galaxies... | Local galaxies
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High-mass end

Log (Mass of the Galaxy)
Sheth+08



