FUELING AND FEEDBACK MECHANISMS AT THE NODES OF THE COSMIC WEB
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WHY LOOKING AT THE NODES OF THE COSMIC WEB

Dark Matter
Baryons

Boylan Kolchin et al. 2009
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" WHY COSMIC NOON ?
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TRACING THE GROWING, MATURING AND DECLINING PHASES OF GALAXIES

Declining Phase (z<2) Growing Phase (3<z)

Passive

Starvation / Environmental quenching Energetic AGN feedback Massive galaxy formation

Cold gas depletion / Superheated plasma ‘ Pre-heating / Core collapse Cold gas stream in hot gas

Shimakawa et al. 2018
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TRACING THE GROWING, MATURING AND DECLINING PHASE OF GALAXIES

Growing Phase (3<z) MaJOF mergers Gas accretion

Fast (<1 Gyr) Secular (>1 Gyr)

Shimakawa et al. 2018

Planck

SPT
«  X-ray
@ High-z Clusters
@ Protoclusters

Overzier et al. 2016
Dekel e al. 2009
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CAMELS WIDE VARIETY OF PREDICTIONS FROM SIMULATIONS
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THE BARYON CYCLE IN COSMOLOGICAL SIMULATIONS

(Talks by Fossati and Tortora; Nelsom et al. 2019, Mitchell et al. 2020, Pandya et al. 2021)

Mgas rate
VS
Radius

Large differences
at R<200 kpc

Mgas rate
VS
‘ Mhalo '

SF and AGN driven
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Crain & van de Voort 2023
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TRACING THE GROWING, MATURING AND DECLINING PHASE OF GALAXIES

MECHANISM
Starvation
hot halo gas stripping
Passive Scenario A
Hydrodynamical Stripping
p and Overconsumption
Shimakawa et al. 2018
Overconsumption
Starvation plus SFR plus
feedback
Star formation quenching
= how (gas removal, heating, stripping) Group pre-
: cessin
teractions) pro 9

and why (SNe, AGN, in
”/ Scenario B

Pre-processing and
Gravitational Interactions

Mergers/
Interactions/
Harassment
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NUMBER DENSITIES OF MASSIVE PASSIVE GALAXIES AT 2<Z<3

Hydrodynamical simulations
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STELLAR MASS FUNCTION OF MASSIVE PASSIVE GALAXIES AT Z=3

z=3
SSFR <10 10yr-1
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PROTOCLUSTERS : WHERE ALL THE ACTION TAKES PLACE

Growing Phase (3<z) Declining Phase (z<2)

Passive

Triggering and fueling activity Star formation quenching
= galaxy mergers, gas accretion, ... = how (gas removal, heating, stripping)
and why (SNe, AGN, in

the |
§ ‘
* 44 Col

teractions)

NASA, ESA, the Hubble Heritage

Dekel et al. 2009 Team (STScl/AURA)-ESA/Hubble
Collaboration and K. Noll (STScl)

Mari Polletta - October 2, 2024 - SHARP



PROTOCLUSTER SEARCHES
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HOW BIG ARE PROTOCLUSTERS?

@z=2
8 cMpc ~8’
Age of the Univers
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Chiang et al. 2017
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NEXUS FOV vs PROTOCLUSTERS EXTENT (HAE & CO0)
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; ~13 members in '
Perez-Martinez et al. 2023 NEXUS FOV Wang et al. 2018




 VESPER VS CLUSTER CORES (PROTO-BCG)

\ & I%)CP J0044.3-2033 z=1.58]
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X-ray

.
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ADEC. (arcsec)

JWST VIEW OF PROTOCLUSTERS GALAXIES

* |dentification (Zphot, Zspec, around QSO or DSFGs, absorption systems)
e Members global properties (SF/Q, AGN)
e Structure dynamical status & z=0 halo mass
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ALMA dust continuum

0:14:24.8

RA (ICRS)
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JWST LESSONS ON PROTOCLUSTERS AT 75

* Power source (SF vs AGN) and SFR

e (Gas kinematics
\ e Metallicity
.

Kinematics
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JWST STUDIES OF Z~2 PROTOCLUSTER GALAXIES

- Resolved SFR, Av, Mstar
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Variations of SFR, Mstar, metallicity, Av and age across galaxies
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GROUND-BASED STUDIES OF Z~2 GALAXIES

We would like ticarry out on protocluster galaxies
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~ EXTENDED FILAMENTS OF ONIZED GAS IN OVERDENSITIES
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THE SHARP VIEW OF PROTOCLUSTERS
\ " '

» Constrain galaxy growth and decline mechanisms in overdensities

Goals:

» Explore environmental effects on galaxy formation and evolution

Targets: galaxy clusters and protocluster cores (1 cMpc) at 1.5<z<4

Preferentially with ancillary data (optical-NIR imaging & spectroscopy, sub-mm/
mm, molecular gas, X-ray, wide-field Lya)
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THE SHARP VIEW OF PROTOCLUSTERS

R e
Member identification and classification, protocluster dynamical mass

Resolved kinematical study of stellar and gas components

» Structural buildup (disks, bulges, spiral arms, clumps)

» Gas flowing in and out (origin, role)

» The AGN phase (triggering, fueling and feedback mechanisms)
» Star formation regulators

\le‘:’?e

Diffuse gas (CGM, IGM)

» The mode of gas accretion
» Interactions (bridges, tails)

» |ICM buildup
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ALTERNATIVE TO SHARP 2

SCAO, MCAO, LTAO N
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ALTERNATIVE TO SHARP 2

Spectroscopy Resolving Power
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FINAL THOUGHTS

LS

¥
, Wéez%e/a%ow care aboul didkd
or Yot dream of AGN winds

whelher MPG4 are your W
on IGM and OG'/Wmaée%m tiintk

lo bedt wie SHARP mullinlex mode
ook al a prolocludler, core

Mari Polletta - October 2, 2024 - SHARP

;



