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“Cosmology offers today
one of the most important
frontiers of physics. [...] On
the observational side,
there is an exponential
growth of accurate and
important data, which will
help in establishing the new
needed theories.”

Cosmology 2023 in
Miramare wesbite
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Dark matter only (N-body) Dark matter + baryons (hydrodynamical)
cheaper, less physics expensive, more physics
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Baryonic physics impacts LSS and halo structure
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[see also Fattahi+ 2016; Sawala+ 206;
Despali+ 2017; Pillepich+ 2018b;
Chua+ 2019, 2021; Cataldi+ 2021;
Maccio + 2020]



Concentration-mass

relationship
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MillenniumTNG simulation
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Dark matter density profiles in MillenniumTNG
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Concentration-mass relationship up to ~10*> M,
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Redshift evolution of the concentration-mass relationship
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Redshift evolution of the concentration-mass relationship

MTNG-740 Dark

2.5
— Power-law fit
= 2.0F ~o~  Stacked profiles
o
)
©
= 1.5F
c
O] -
8]
S 1.0
&
o0
2 0.5
z =2
0.0775 E 11 15

log(Mao0./Me)

log(Concentration)

MTNG-740 Hydro

2.5
—— Power-law fit -
2.0F —o—  Stacked profiles 50.1 -_8
(0
s
1.5} 3
O
c
O
Y 001 3
@)
a
0.5
z =2 Q-
, 0.001
0.0 15

log(Mao0./Me)

[Sorini+ in prep.]



Redshift evolution of the concentration-mass relationship
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Redshift evolution of the concentration-mass relationship
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Redshift evolution of fit parameters

— —_
(@) Co -) DO

A (Normalisation)

N

Typically more
concentrated at
higher redshift in
the hydro run

Redshift

B (Slope)

0.15

0.10

0.05

0.00

—0.05

—0.10

|

MTNG-740 Hydro
MTNG-740 Dark
EAGLE

EAGLE Dark

Positive at

higher redshift

6 5 4 3 2 1 0
Redshift

[Sorini+ in prep.]



Gas

Stars

Dark matter

in MTNG-740 Hydro
Dark matter

in MTNG-740 Dark

z =10.0

Baryons drive the increase of
concentration at high z

T
7“/7“200(:
[Sorini+ in prep.]




Baryons drive the increase of

concentration at high z
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Baryons drive the increase of
concentration at high z
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Effect of baryons on gas profiles in the Simba simulation
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AGN WINDS " g 'ChristiansenDavé, ISS+ 2020]

AGN feedback JETS

X-RAY HEATING
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Fit gas density profiles
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AGN jets decrease slope of gas density profile in massive haloes
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Conclusions

» MTNG: Baryons increase both normalisation and slope
of concentration-mass relationship at high redshift

» MTNG: At lower redshift, the concentration-mass
relationship in the hydrodynamical simulation is
consistent with the dark-matter-only run

» Simba: AGN-driven jets are associated with less steep
gas density profiles in group-size haloes




l0910(Mgu/Mg )

10 ® 9
Fraction of energy from jets .
9' % ; ° ¢
) ‘ v .' ;0»(’ :’ ‘:: =(~ :0 ..
DUl Sl C1% KR 0.8
".‘.o .'..0 .'. e
S XX LI 0.6
.’ ° .° ° .. ° 0.4
) IO.2
e e 0.0
10.5 11.0 11.5 12.0
l0g10(Mstar/M o )

[Anglés-Alcazar in prep.]



