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Maln Sequence
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Hl emission beyond the local Universe

direct detections
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Hl emission beyond the local Universe
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sparse detections, and redshift limits Stacking s.a Sg. al o< N
we lack statistics .
alternative SNR o< VN
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Hl emission beyond the local Universe
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HI in starforming galaxies at z=0.4
the MHI-M* scaling relation
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>how do they talk to each other linear approx Tacconi+18 and SFR

in the frame of galaxy evolution? ,, = bottleneckin atomic to
molecular gas conversion
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SFR

what about HI in
galaxies below the
Main Sequence?
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Hl in passive galaxies

state-of-the-art

Serra+11, Cappellari+11, Maccagni+17
ATLAS3D Survey

found HI in ETGs, likely environmental dependence
e 40% of galaxies inside Vurgo yield HI detection
e 10% of galaxies outside
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== Star-forming disk galaxies
Quiescent disk galaxies
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Cortese+20

' Gereb+13, +16
Hl can be found in passive
discs, but itis an
exceptional occurrence

Rhee+23 - DINGO survey
stack of red galaxies in
GAMA yields no detection -

Normalized luminosity

Zhang+19 -
/" quiescent disk galaxies are
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Hl in passive galaxies

color-selected sample
complementary to the one
used for Bianchetti+25

double color-selection criterion
Mminimizes contamination from
starforming galaxies

and we stack
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Hl in passive galaxies

only galaxies with
logM*>10.5 yield
detection

color-selected
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color-selected sample
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used for Bianchetti+25a
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Hl in passive galaxies

spectroscopically selected sample
from Donevski+2023
e IR flag (dusty vs non-dusty)
e morphology indicator (spirals/spheroids)
e density value (appendend from
Darvish+2017)
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Hl in passive galaxies

spectroscopically selected sample
from Donevski+2023
e IR flag (dusty vs non-dusty)
e morphology indicator (spirals/spheroids)
e density value (appendend from
Darvish+2017)
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Hl in passive galaxies

== Bianchetti et al., 2025
color-selected passive e massive dusty QGs yield more HI, 40% less

spec-sel dusty passive than SFGs?

-sel -dust i i
spec-sel non-dusty e non-dusty QGs yield no detection

e color-selected QGs also show low HI content
(~3x lower than SFGs), likely due to being a
mix of dusty and non-dusty galaxies

l

dust-HI correlation: hydrogen possibly provides
10.5 : shielding from UV radiation and favours dust regrowth
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Hl in passive galaxies

== Bianchetti et al., 2025
color-selected passive e massive dusty QGs yield more HI, 40% less

spec-sel dusty passive than SFGs?

-sel -dust i i
spec-sel non-dusty e non-dusty QGs yield no detection

e color-selected QGs also show low HI content
(~3x lower than SFGs), likely due to being a
mix of dusty and non-dusty galaxies
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dust-HI correlation: hydrogen possibly provides
10.5 : shielding from UV radiation and favours dust regrowth
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what drives HI content? ® environment?

e morphology?
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Hl in passive galaxies

1.8

D, 4000

younger QGs (lower
Dn4000) have higher

Hl content
- recent quenching
or reaccretion of gas
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Hl in passive galaxies

morphology VS environment

MS galaxies
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inverse Hl content/env more Hl in spirals thanin
correlation? = dense env spheroids = morphology
promotes starvation/stripping affecting Hl retention
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Hl in passive galaxies

morphology VS environment

©
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M3 galaxies passive discs likely in lulling spheroids are more subject to

phase, or mini-quenching environment and maybe
(Dome+24, Looser+25), less drawing gas supplies through
affected by environment accretion/mergers
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inverse Hl content/env more Hl in spirals thanin env bins
- c spirals/irregulars
correlation? = dense env spheroids = morphology _ spirals/irregulars

. . . . . spheroids
promotes starvation/stripping affecting Hl retention ’
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Hl in passive galaxies

@ atomic gas evolution in QGs

plenty of scattered works on
selected bias make an apple-to-
apple comparison hard

> EDFS MeerKAT: deploying
MeerKAT+Euclid synergy
Euclid specz collection will

bring 10° new elements
- factor =300 improvement in
stacked SNR

need for more detections/
larger specz samples

> SKA sensitivity: AA* vs this
data (MIGHTEE-HI) - factor

=100 improvement in noise and
stacked SNR
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EXTRA MATERIAL
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spectral stacking

optically-detected galaxy
with accurate spectroscopic redshift
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spectral stacking

how do we choose the size here?

Rajohnson+22
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spectral stacking

how big should the aperture be?

B . + Best fit: logDy; = 0.501 logMpy; — 3.252
TEYERee 0 - Wang+16: logDy; = 0.506 logMy; — 3.292
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spectral stacking
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