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Primary Questions RSN aims to address”

I.  What mechanisms regulate the formation and evolution of galaxies and active galactic nuclei? How do
these processes depend on the environment and cosmic time? (galaxy and SMBH evolution)
2. What is the large scale structure of the Universe at different cosmic epochs? What are the physical

mechanisms that govern the properties of matter within cosmic structures? (cosmic structures)

3. What is the nature of dark matter and dark energy? How does gravity behave on cosmological scales?

(cosmology)
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RSN people and topics

157/911 (17%) of INAF personnel has RSN as primary (TI+TD+Ass.Inc.Ric)’

*source anagrafica INAF 2023

Schede 2023 - RSN as primary
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RSN tools and facilities
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RSN highlights™

e Characterization of galaxies and supermassive black holes in the early Universe through multi-band
observations and gravitational lensing;

e improved estimate of galaxy physical properties, including their ability to form stars and chemical abundances, at
different cosmic epochs through deep spectroscopic campaigns;

® probe of the formation and evolution of galaxy (proto-)clusters and of how these environments modify the
physical properties of their member galaxies;

e tests of cosmological models and growth of structure through the observations of diffuse matter in galaxy

clusters and filaments and the demographics of low luminosity galaxies.

*
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RSN contribution
to ongoing and upcoming breakthroughs
in the field of galaxies and cosmology

(within this decade)



Question | (galaxy and SMBH evolution)

|.  What mechanisms regulate the formation and evolution of galaxies
and active galactic nuclei? How do these processes depend on the

environment and cosmic time?
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High-z Universe : the ongoing JWST revolution N
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Galaxies (star clusters) in lensed fields
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High-z Universe : the ongoing JWST revolution

ALMA 2013
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Black Holes
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High-z Universe : the ongoing JWST revolution
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High-z galaxies : forthcoming revolutions

ELT follow-up of high-z systems

massive galaxy at z=2 lensed dwarf galaxy at z=6.|
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?@ucli y High-z quasars : forthcoming revolutions . ISSST
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Galaxy evolution:
revolutions from spectroscopic surveys
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What Euclid
(EWS, EDS)

Galaxy evolution:
revolutions from imaging and spectroscopic surveys

Galaxies at 1<z<3 with good mass and morph.  ~ 2 x 108
Massive galaxies (1<z<3) w/spectra ~ few x 103
Ha emitters/metal abundance in z~2-3 ~4x107/10*
[OIlI]5007 emitters 1.5 <z <2.3 ~6x10°
Clusters at 0.1 <z <2 (30% atz > |) ~ 10¢
AGN (70% Type 2) ~4x 10
Galaxy mergers ~ 10°- few x 10°
Strongly lensed galaxy-scale lenses ~ 100,000
z > 8 QSOs ~10
Globular clusters ~ 350,000
Deepest images of galaxies at D < 100 Mpc ~ 25,000

‘ Mellier+24; Voggel+24;
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Question 2 (cosmic structures)

2. What is the large scale structure of the Universe at different
cosmic epochs? What are the physical mechanisms that govern the

properties of matter within cosmic structures!?
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Massive cluster
in local Universe
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Massive clusters
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« Star-formation quenched in cluster cores
* Morphology—density relation and galaxy red-sequence emerge

—Early stages of
cluster formation
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Faraday rotation

GALACTIC SUBTRACTED RM

Fornax cluster
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Large scale structure: cosmic magnetism

Radio (polarized) emission from ICM
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Large scale structure: cosmic magnetism

SKAO

Prospects for SKA
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sources: trace cosmic web magnetization and infer their origin
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Radio emission from ICM
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Dense environments, clusters / proto-clusters & Cochd
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Question 3 (cosmology)

3. What is the nature of dark matter and dark energy? How does

gravity behave on cosmological scales?
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Cosmology and growth of structure: Qeuch ]
the forthcoming Euclid revolution

The Baryon Acoustic Oscillations (BAO) in the galaxy
correlation function provide a standard ruler to
measure the expansion history

From BAO
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Cosmology and growth of structure: ﬁucli ]
the forthcoming Euclid revolution

The dark energy equation of
state w#-| indicates a departure
from the cosmological constant,
and requires a new physical
model of dynamical dark energy.

Parametrized evolution of the
dark energy equation of state:

wi@) =wo+w <
0 “1+z2
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Final remarks

This is truly a transformational era for our understanding of cosmic structures

and of how galaxy and SMBH evolve.

Further transformations - including updates to the cosmological model - are

expected by the end of this decade.
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