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MULTI-WAVELENGTH OBSERVATIONS HAVE REVEALED TO

TREMENDOUS DIVERSITY OF GALAXIES
(MORPHOLOGIES, SPECTRAL TYPES & ENVIRONMENTS)

Massive Galaxy Star Formation Quenching vs. Cosmic Web

p
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Credit: NASA, ESA, CSA, and STScl
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COSMIC STAR FORMATION HISTORY EXHIBITS A FRACTION 51

MAXIMUM AT 1 <z < 3, AT COSMIC NOON 1+ CONTINUOUSLY RISING
- — g SINCE z~ 4
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Age of the Universe [Gyr]
0.7 0> 04 0.3

This Work
(const. efficiency at z > 5)

- == Madau&Dickinson 14
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—== Mason+15 w
Mashian+16
Sun+16
=== Tacchella+18
Oesch+18
Behroozi+20

Mortlockget al. 2015

Harikane et aI.5021 } . \. " . \ . "
“#% \ EVENTUALLY, GALAXY STAR FORMATIONIS % , = |
: OBSERVED TO BE QUENCHED. e T
e N WHY & HOW?
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* Faber et al. 2007 - [, " - Faber et al. 2007 ™ Davidson et al. 2017
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WHAT ARE THE PRECISE MECHANISMS AT PLAY IN THOSE . ® 5 |
DIFFERENT QUENCHING CHANNELS, AND WHAT IS THE IMPACT OF
: THE COSMIC LARGE-SCALE S_TRUCTURE GROWTH? _
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Slow Quenching of g2l
Evolved, Massive
Galaxies

Age / Gyr

-

* Faber et al. 2007
Peng et al. 2010, 2015
Schawinski et al. 2014
Moutard et al. 2016a,b, 2020b

What we know so far

+ after billion years of
star formation

+ in ~1-3.5 Gyr
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"MASS QUENCHING”?

What we know so far
after billion years of
star formation
in ~1-3.5 Gyr
when reaching
M* ~ 1010-68]\],
within =1012M, DM
halos
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What we know so far
after billion years of
star formation
in ~1-3.5 Gyr
when reaching
M* ~ 1010.68]
within =21012M, DM
halos
preservation of the
disc
starvation scenario
major mergers likely to
happen after it begins
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WHAT IS THE PRECISE SCENARIO OF MASSIVE M* GALAXY
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Slow Quenching of
Evolved, Massive

Galaxies

* Faber et al. 2007
Peng et al. 2010, 2015
Schawinski et al. 2014
Moutard et al. 2016a,b, 2020b

What we know so far
after billion years of
star formation
in ~1-3.5 Gyr
when reaching
M* ~ 1010.68]
within =21012M, DM
halos
preservation of the
disc
starvation scenario
major mergers likely to
happen after it begins

- Massive Galaxy Star Formation QUE
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STAR FORMATION QUENCHING’?

Possible avenue:

Galaxies are predicted to form within DM halos
with spin parallel to their closest filament, due
to interplay with cold-qas streams
(e.q9.Pichon+11),

Eventually, DM halos’ spin flips as they merge

and grow i mass along cosmic filaments
(Wellker+14) toward clusters: precisely predicted

to happen around Mh~1012M,, typically the mass
of the hosts of Mx (X10196M.) galaxies...

ching vs. Gosmic Web & 11© ™ s , . . Feb8;2023 — KITP — Thibaud Moutard

Credit: NASA, ESA, CSA, and STScl
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Slow Quenching of
Evolved, Massive

Galaxies

* Faber et al. 2007
Peng et al. 2010, 2015
Schawinski et al. 2014
Moutard et al. 2016a,b, 2020b

What we know so far
after billion years of
star formation
in ~1-3.5 Gyr
when reaching
M* ~ 1010.68]
within =21012M, DM
halos
preservation of the
disc
starvation scenario
major mergers likely to
happen after it begins
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STAR FORMATION QUENCHING’?

-

Possible avenue:

Galaxies are predicted to form within DM halos
with spin parallel to their closest filament, due

to interplay with cold-qas streams
(e.q9.Pichon+11),

Eventually, DM halos’ spin flips as they merge
and grow i mass along cosmic filaments
(Wellkker+14) toward clusters: precisely predicted

to happen around Mh~1012M,, typically the mass
of the hosts of Mx (X10196M.) galaxies...

—> Can we Link DM halo mergers, distance to
cosmic filaments & M+ galaxy gquenching? |
(from observations')

ching vs. Gosmic Web & 122 ™ & . . Feb 8;2023 — KITP — Thibaud Moutard
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_ VIPERS i<22.5 24 deg?

at 0.5<z<1.2
(Guzzo +2014)

— GAMA <198 150 deg?

at z<0.3
(Driver + 2011)

_ SDSS r<17.8 5000 deg?

at z<0.1
(York + 2000)

»
. \ .
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SDSS

" » _ , :
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1 inikial selection
* Transverse Fhvsi{:&t sapara&iom < lo0 kpe
« | Radial v1i = v2 | £ 1000 km/s

2 refined selection e
* Transverse Fhvswat se.para&i,om < yR00 |
* I Radial v1 - w2 l £ Vese (rZOO, Mzoo)

3 “major" pairs

v M M- MR ]/ MR €A wikh M > M2 .
~ total: 967 pair gals / 35%6% gals abt 0.5 < z < 0.¥6
- 5§76 “major" pair gals (Qodes » § Mpc)
. ’\ » : ; ' '
GALAXY PAIRS “SHARE" THE SAME DARK MATTER HALO, i !
= 3 BY DEFINITION ' '
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A, CSA, and STScl
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1. DM HALO MERGER PROBABILITY INCREASES UPON QUENCHING

2. MASSIVE DM HALO MERGER DISTANCE TO FILAMENTS DECREASES RAPIDLY
BEFORE QUENCHING !
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1 massive galaxy mergers confirmed to be more

Credit: NASA, ESA, CSA, and STScl

Likely to happen along filaments

2 halo mergers and the guenching of their massive _
host M* galaxies appear to be simultaneous . -

Conclusion:
The so-called “mass queh&kihg” is very Lék‘ei.v

-y

Jointly driven by large-scale environment

Question:

g 3 5 .; Does the decrease of m* pair galaxy distance to
' | cosmic filaments initiate their gquenching

process?
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