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BH model

* 25Mpe ¢ SR R =
Hirschmann+14

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

L = e M,
4raG? M {p) l
B p—
(o) + (0)?)?/2 | -
Mo = min(Ms, Mgqq) E = erer Mec
(thermal feedback)




box-length: 500 Mpc = .
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Hirschmann+14

AHs . -

BHs do not merge as long as:

* the relative velocity of the BHs to each other is > 0.5*sound speed,
i © the distance is > 5*softening length and the BHs are not
gravitationally bound to each other.




AGN in substructures_

' The HOD slope is|

' smaller than for
|_galaxies (1.15)1 |
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AGN are not |ust random events!

There must be certain conditions which mcrease the
probability for AGN activity

' secular evolution? §

 gas reservoir? |

environment? |



Dua\ aﬂd Offset AGN Steinborn+16

dual BHs W|thout AGN:

p[<10kec * g - * r<10KpC <10k
AGN AGN f AXCIN | inaCtive BH inactive BH Inactive BH
log(L)>43 log(L)>43 Iog(L)>43 Iog(L)<43'.» log(L)<43 log(L)<43

.
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What do we need to prod
dual/offset AGN?

B . LY
nigh resolution -> uhr (dow% 2 kpc).
arge volume (only 1% of aII GN!)*
- NO pinning! e e : 50 kpc/h
-> Box3/uhr of the Magneticum Simu_létions (ran down to z=2)
f 14903 BHs |
128Mpc/h -\ 1864 AGN , |
ultra-high resolution - 11 dual BHs without AGN

10 Mpc/h




What I1s an AGNY?

X-ray cavities in Abell 2052 NGC 405 |

XMM—Newton
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X-ray cavities in Abell 2052

cavities =———

35 arcsec

P Ks/F814W + Ks
I

Prieto et al. (2014)

What 1s an AGN/

NGC 4051

XMM—Newton

0.1-10 keV flux (counts s™")
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cavities =——

Commoni.j used U simulakions:

) 2
FE = ere, Mo B, Ryssell et al. (2013)

Observations from:
* Russell et al. (2013)

10.0

— Co5: outfiow | | | » Mezcua & Prieto (2014)
Sl CO05: radiation i 9.6
— - (CO05: total power | | 4 Theory°
mEm MP14: outflow | - * 9.2 :
—2F m MP14 radiation # . ] ® ChUI’&ZOV et a.l. (2005)
H1 1 R13: outflow * {33
—3 ||H+4 H4 R13: radiation .
84 = E 2
8.0 =
= Rodiation: [, =¢.Mc
o
7.2 P, i
e We use two efficiencies!
o8 ° Both are implemented as
6.4 thermal feedbaci!

o % E = (eo + ereniliets

Steinborn+15




A7 G* M2 pos

Rondi model: Mg = CETIE

° Assumy&mv\s: tsothermal, iso&rapi,z: sphere
o No difference between hot and cold qas
Boost factor

This does not worlk! /

AraG? M? {p)
({es)® + (0)?)3/?

Commav\i.j used in simulations: NMp =

Two reasons for the boost factor:
¢ Resolubtion

e Cold gas is not Bondi-like a =10 a = 100
’ ’

New approach: hot vs. cold gas aceretion M = min(MB,hot r MB,Cold, MEdd)

—




Old model:

@ constant
QO@\\OQ NA .
Z L = e, M,c?
draG? M {p) l
DT (o) + (0)7)32 - —
E = ¢€re. Mec
M. = min(MB, MEdd) (thermal feedback)

NeW mOdel variable

/

- . 5 |
< L = e Mqc _
%) ‘4
\O e ‘e
s : S
Z / E = (€0 + €r6:) Moc
- (thermal feedback)
. 2

variable Steinborn+15




COMPARISON WITH
OBSERVATIONS

BH mass function BH mass vs. stellar mass
......... — ] . —
182M h — 7=0 ]
NFAMpC/ ' —_— §=O.5 -
————— Fiducial z=1 :
......... Do - - —— Z=R .
........ — 7=3 .
2 -4 E
- < ] ,
S ‘\::\ : 1 O
— ' BN i:s .
N M-sigma, MM » NS ]
n M—-sigma, KH oy Ve O
T e ﬁ—gu{ge’ %% \ \/, \; 1
- - - - - M-bulge, 3 ‘
E_ Iédl’?rc:cl){ni%i \\\ . ) 06 . e M&M]_S
C ankar . ] - e R — ] ] —
- &ShankarOQ \{> ] 1 i Fiducial
- ® Shankaril3 ) ] ) 5 - = = = NFAM
S Loy I v ] O b s aaal

7 8 <M./Mi> 10 1010 1011 1012 1013

Steinborn+15



HOW DOES THE NEW MODEL

INFLUENCE STAR FORMATION?

Steinborn+15

2.0<z<2.5

Muzzin+13

old model

new model
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SUMMARY

Steinborn+16
'Larg-estS'CaIesi | . — Smallest scales:
-AGN are not i "y - ‘
distributed @ = ( T é.re are
~randomly! | crigger dual & offset AGN
| | ° mechanisms!

Steinborn+15

two gas phases, .
two different ways of AGN feedback: rad|at|on and outﬂow
a smooth transition between radio and quasar mode and

a radiative efficiency, which depends on the BH mass.

Poster |8:

effect on SZ-properties
of galaxy clusters

VWe couldimprove ...

. the relation between BH mass and stellar mass
the black hole mass function
the amount of quiescent galaxies

MAGNETICUM
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