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Mmaore |ﬂformat|0ﬂ: 1995 2000 2005 2010 2015
. Year
Wwww.magneticum.org
Mgm I'“gas €PSdm epsgas €PSstars
mr 1.3e10 2.6e9
hr
uhr : : . 4
xhr 1.9e6 3.9e5 0.45 0.45 0.25

Table 2: Mass of dm and gas particles (in Msol/h) at the different resolution levels and the according softenings (in
kpc/h) used.

Box0 Boxl Box2b Box2 Box3 Box4 Box5
[Mpc/h] 2688 896 640 352 128 48 18
mr 2*45363 2*¥15263 2*5943 2*2163 2*813
hr 2*28803 2*2163 2*813
uhr 2*1536° 2*5763 2*%216°
xhr 2%1536° 2%¥576°

Table 1: Number of particles used in the Magneticum Pathfinder and Magneticum simulations for the different resolution
levels mr, hr, uhr and xhr. The red entries mark simulations which are currently running or not ran to z=0, the gray
entries mark future, planned simulations.
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AGN act on much shorter time scales than SF!
The driving mechanisms of AGN and SF must be connected!
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accretion onto BHs/ BH mergers

SCALING RELATIONS
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SCALING RELATIONS

What keeps the BHSs/
galaxies on this relation”
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The scaling relations are tuned using the
efficiency of the AGN feedback.
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Me-0 relation The scaling relations reflect
' an equilibrium between
Me-Meerr relation cooling and heating!
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A theorists perspective ...
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AGN are not just random events!



BH GROW TH IN SIMULATIONS

The coevolution between SMBHs and
their host galaxies is self-regulated.
!
It does not depend on the accretion
model, as long as you accrete enough.

What Simulations match: What simulations cannot do

BH-galaxy scaling relations P © properly yet:

AGN luminosity function « detailed accretion state
BH mass function Dinss \1 « AGN types

stellar mass function

N\
Simulations match BH growth, but not (exactly) how BHs grow!

We can link AGN activity to the surrounding gas properties.

'

i
What are the driving mechanisms of AGN?




AGN are'not just random events!

There miust be certain conditions which
increase the probability for AGN activity
‘ (AGN trigger mechanisms)'

| . . ‘. i ... .
B sccular evolution gas reservolr

N

bar/disk instabilities

(Shlosman+89)

mergers |
. : 8 Violently instable disks
envi ronment (Dekel+09, Bournud+1 1) |

gas cooling from the hot halo

(Croton+06)




Do mergers drive AGN activity?
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Do mergers drive AGN activity?

\Steinborn+18]

17 B
F 46
b 45
<,

9 44
5 4z
%0 42

fr—

41

47
= 46

~
~

a0 45
9 44 J

5 43
w42

“ 4 HM"

LLLCLLL

47
w 406

~

\\
an 45
~

Y 44
:g 43 |
42 |

11E

15 | 20 25 5.0 3.5

4.0



Do mergers drive AGN activity?
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There is a relation between mergers and AGN!

BUT

This does not mean that mergers trigger AGN!



Do mergers drive AGN activity?
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formation activity!

But this is not induced by
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lake homes

There 1s a correlation between SF and AGN activity.

AGNfac’t. on much shorter time scales than SF.

Scaiiﬁg relations link SF and AGN activity. X
Simulations are tuhed to match fhése relations.

With Magnetlcum we can learn which mechanl§ms drive AGN.

+ Mergers play only J ‘minor role for drlvmg AGN

At z=2 there is a relation between AGN lumanSIty and the merger fraction,
-which is correlated to the SFR.

The relation between AGN and SF is'i __dependent of the mei"ger history.




Appendix: BH model

Mym = 6.9 - 10°Mg/h
Mgos = 1.4 - 10°Mg /h

M. — min(MB,hot MB,cold, MEdd)
ATtaG?MZ (p)

Mg = 2 2
((es)” + (v)7)?/2
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Hirschmann+14
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(thermal feedback)
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Appendix: BH model
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No pinning tom the potential minimum!

BHs do not merge as long as:

* the relative velocity of the BHs to each other is > 0.5*sound speed,

* the distance is > 5*softening length and the BHs are not

gravitationally bound to each other.
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A theorists perspective ... *
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A theorists perspective ... *
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A theorists perspective ...
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