Understanding the Galaxy-Matter Connection
in the Era of Large Surveys

Enzo Branchini

Sestri Levante - g4
16-17 September 2024 NGRS



DM-ORIENTED

WP5

DM in y-ray
DES vs. Fermi

WP6

DM in Radio
DES vs. EMU

Cross-Correlations

[ = == = = e = e e = e = omm = g
1

WP7

Dark Baryons
X-ray vs. galaxies

BARYON-ORIENTED

-

.~

Beyond 2-point stat
Forward Modeling
Optimal Tracers

Bayesian Approach

DE-ORIENTED

-

-

SHAM : \x \x wp2
\ \f’% \| 3-point clustering
I \:‘% . E_fﬁ:i.ent estimatu_rs
WP4 \\% * Likelihood Analysis
Neutrinos N

Weak Lensing vs. CMB
Neutrinos vs. Galaxies

*\ WP2
Yy Tomography

* Optimize analysis

* Photo-z+Spectro-z i

hl‘,'/

il ” “'
From PRIN2017 proposal iy

— e, UM mu“m!

Umvermté
di

INFN [ %

Genova Istituto Nazionale di Fisica Nucleare No, O

\G

*




Understanding the Galaxy-Matter Connection in the Era of Large Surveys

Cross-Correlations

DM-ORIENTED

WP5

DM in y-ray
* DESvs. Fermi

WP6

DM in Radio
* DESvs. EMU

WP7
7| Dark Baryons

* X-ray vs. galaxies

BARYON-ORIENTED

WP1

Beyond 2-point stat
Forward Modeling
Optimal Tracers
Bayesian Approach

SHAM

WP4

Neutrinos
Weak Lensing vs. CMB
Neutrinos vs. Galaxies

Ay \\%‘
o
%,
. WP2
\ l%‘ \ . .

%, \J 3-point clustering
NI * Efficient estimators
“5, |* Likelihood Analysis

DE-ORIENTED

WP2

Tomography
* Optimize analysis
* Photo-z+Spectro-z

|
|
|

From PRIN2017 proposal |

0

Universita

3 : 3 o >
b,
di Genova istituto Nazional di isica Nucleare ozt o

A
&
S

INFN: @

*

r/

1"7
g
[z
3|
J

yC




Understanding the Galaxy-Matter Connection in the Era of Large Surveys

Auto-spectra Cross-spectra
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The CAMELS suite
of simulations
allows one to
assess the
robustnessto the
choice of various
cosmological and
astrophysical
model parameters

Will Athena satellite be able to investigate the WHIM in emission ?
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emitters per line of sight

—
-]
il

—
<

}—l
(-]
T

[—
-
el

—
<

10~1

— [ustrisTNG-CV, o = 5"
e [1ustris TNG-CV, fps = 1.3

P~ = = Takei et al. (2011), fpee = 1.3’
: N\
\
\
OVIII
1072 107! 10

Sg [ph/s/cm? /st]

1-point stat on a lightcone

102

10—1,

h-S5(OVII)

2-point stat on snapshot

'S
—— 105 — 10° M. /h 101 — 10 M /h
— 10° — 10 M, /h 107 =10 M /h
101 — 10" M, /h — 10% — 10" My /h

100 101

¢ [arcmin]

Next:

* More realistic forecast
using all emission lines
from emitters in a
lightcones + foregrounds
and AGNs.

* Going beyond 1- and 2-
point statistics. ML-
techniques to get the
most out of the emission
maps.

Will Athena satellite be able to investigate the WHIM in emission ?
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Understanding the Galaxy-Matter Connection in the Era of Large Surveys

Going beyond linear theory (NLO-SPT): strategy.

Step 3:
Step 1: Step 2: 3PCF
. : . Step 4:
Bispectrum Bispectrum multipoles
: 3PCF model
model multipoles through
2D-FFTLog

Galaxy 3PCF as cosmological probe.
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Isosceles triangles (0r=22.5 h”' Mpc)
Guidi, Veropalumbo etal. 2023 DEMNUni simulations
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ALL triangles

Guidi, Veropalumbo etal. 2023 DEMNUni simulations
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“Data” from 298 Minerva
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Farina, Veropalumbo etal. 2024
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Galaxy 3PCF as cosmological probe.
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INFN-EUCLID. Sez. Genova.
Activity Report 2023-2024

And more to come (especially on the 3PCF side)....
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