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The theoretical O-M relations

from the virial theorem the relations between the velocity dispersion and the mass are given by

0200 _ 4 h(z) Mago | 3
1015M.

km s—1

A depends on the concentration parameter and the particular density profile

NFW profile

constant ‘ e A = 1040—-1140

concentration
c=5
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Simulations: DM particles in DM-Only
DM particles in DM-Only

Ensemble of 11 DM-Only simulations

A — 1082 i 40 ’ tracers: DM particles
o = 0.3361 % 0.0026 ass threshold: - h(z) Mzoo > 1 x 104 Mo

Trieste DM-Only simulation: A — 1094 —1 37
tracers: DM particles . D> O — 0334 :|: 00014

(average of 8 redshifts from O to 2)

Mass threshold: h(z) Maogo > 1 x 1013 Mo
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Numerical simulations: state of the art
Sub-haloes and Galaxies in Hydro

A — 1244 -+ 47 Trieste DM-Only simulation:
a = 0.361 £ 0.0027 — racers: - Sub-haloes

Mass threshold: h(z) Mooo > 1 x 1013
Trieste Hydro simulation:

tracers: Sub-haloes R A — 1199 T 52
Mass threshold:  h(z) Mooo > 1 x 1013 Y = 0365 L 00017

A — 1177 | 42 Trieste Hydro simula’.cion:
a = 0.364 £ 0.0021 reeers - Galaxdes

Mass threshold: h(z) Mooo > 1 x 10713

(average of 8 redshifts from O to 2)
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Simulations: runs

Spherical Zoomed regions of 15/h Mpc radius centred around the 324 most massive clusters of
the Multidark-Planck simulation formed at z=0 ( Mass: 3.2x101% - 8x1014 M/h )

GADGET X GlZMO

modern SPH modern SPH
AGN feedback, AGN feedback
(Trieste Model) (Dave+19 Model)

DM ONLY HYDRO
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Simulations: tracers

DM particles

single simulation element gravitationally bound DM
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Sub-haloes

structures of

particles
N DM_part 2 20

Mstar‘ 2 109 M@

Galaxies

structures of
gravitationally bound DM
and Gas particles

NDM_part 2 20
Mstar 2 109 M@
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THE 300t: Sub-halos Nsn 2 5
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* the slope shows a redshift dependence

e the normalisation seems to be more stable
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THE 300t: Sub-halos Nsn 2 5
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* the slope shows a redshift dependence

e the normalisation seems to be more stable
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THE 300th; Sub-halos Nsh 25

10- o . - R . o 4.0 o
e & | 3.5
oo oo ® Qo
0.8 > & N o
‘50 '?' o0 ‘0 50.4' 3.0 o
— o
9) :‘.. 0... 2 ° o.‘o . d o o' ™M ) 2.5 - ¢ ° :
0 0.61 ¥ Ppeo0edesd o 2 0.3 o S te
I :0. ® s.° ® ¢ o v 820' s ".. { ° oS
2 '\ o’ .%o § a “ 0 §,0° ® Ny
5 0.4 ." g0 ® ~0 } .~ ¢ .. v 0.2
= 2~ AR SRS > ] 1>
Qo 8 ¢’ oo © 0y ® % °
021 o 04® o' o o e o 0.1 1.0- .
® o
0.0 ... o oo ° o ®e o o ° 0.0 : 0->°
0 25 50 75 100 125 150 25 50 75 100 125 150 25 50 75 100 125 150
|residuals| |residuals| |residuals|

the scatter seems not to correlate neither with the shape of the velocity distribution nor
with the parameter of the dynamic state.
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THE 300th: Sub-halos Ns, 210

[ Average Munari+13 fit
® Munari+13 fit
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* the slope shows a redshift dependence

e the normalisation seems to be more stable
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THE 300th: Sub-halos Ns, 210
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* the slope shows a redshift dependence

e the normalisation seems to be more stable
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THE 300th: Galaxies Ngai 2 5
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* the slope shows a redshift dependence

 the normalisation shows a redshift dependence after z=1
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THE 300th: Galaxies Nga 210
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* the slope shows a redshift dependence

e the normalisation is constant with redshift
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THE 300t: GADGET-X vs GIZMO
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2.00

GIZMO parameter are lower than the
GADGET-X ones, especially the slope

Effect of the differences in AGN feedback
recipes
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THE 300t: GADGET-X vs GIZMO
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THE 300t: GADGET-X vs GIZMO
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THE 300th: the scalmg relation (PRELIMINARY)
h(z) M 200

- 200

kms 1

105 M

+ " Z

A o B A X B
sub-haloes 1216.2 + 0.6 0.358 + 0.002 0.027 * 0.003 1198.8 * 0.7 0.341 +* 0.002 0.026 = 0.002
galaxies 1172.7 * 0.8 0.357 * 0.002 0.029 + 0.002 11715 * 0.6 0.340 *+ 0.001 0.016 = 0.001
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THE 300th: star mass dependence

Galaxies

structures of
gravitationally bound DM
and Gas particles

N DM_part 2 20

What happen if we increase the stellar mass of the galaxies we use to estimate the dispersion?

[ stellar mass thresholds from 7.0 dex (1 stellar particle) to 10.25 dex
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THE 300th: star mass dependence
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THE 300th: star mass dependence
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THE 300th: star mass dependence

2=1.031

© GADGET X 1200 - H

g GIZMO | ‘ H
E l S S

, |
ﬂ’ 1180 - o ? ?
0.40 - H
0.39 A ‘%’ ! ° | é 1160 o |
g 2 [
:
0.38 - 2 1140 o
O O |
0.37 1 |
1120 -
0361 | L o 1 é GADGET X
11004 © GIZMO
7.0 7.5 8.0 8.5 9.0 9.5 10.0 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Stellar mass threshold Stellar mass threshold
| | | e » statistical effect
the trend is present also at high redshift >

= * physical effect

ANTONIO FERRAGAMO— mmUniverse@NIKA2 - 01/07/2021



Conclusions (PRELIMINARY)

¥ Relations 0200 - M2go for both Sub-haloes and Galaxies

e 19 redshifts from z=0 to z=2.16

3 simulation flavours: GADGET-X, GIZMO, DM-Only Low-Resolution
* halo mass thresholds: M213.0 [dex], M213.6 [dex], M214.0 [dex], M=214.6 [dex]

* halo mass bins: 13.0sM<13.8[dex], 13.8<M<14.6[dex], M214.6 [dex]

°* min number of sub-halos: b, 10, 20

¥ We observed a redshift dependence of the of the slope)

¥ We observed a differences due to the particular AGN feedback recipe
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next future

 We are investigating a dependence of the parameters with the stellar mass of
the galaxy members

¥ Constrain the relations Os00 - Msgo and G200 - Msoo
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