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BH-Galaxy Coevolution via the Observational Evidence
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Mgy correlates with several galaxy properties e.g. Stellar Mass (left), Velocity Dispersion (right)
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Residuals suggest Mg-0+ is the most fundamental

relation (Shankar et al. in prep.) A 1.5 T
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For this we use DECODE (Fu etal. 22, 24, in prep.)



DECODE - The Mean Tracks
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Halo Mass Histories = Stellar Mass Histories =————————————p SMBH Mass Histories
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* Self-consistently derive the growth curves 104
of SMBHs

* These growth curves can be decomposed
into the contributions of accretion and
mergers

0910 ({(MgH)/Mo)

* Mergers have a significantimpact at high-
Mgy for z<2
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The Mg,-M. and Mg,-o. relations display little redshift evolution
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* Mergers play an important role at z<2

* Mergers steepen the high-mass end
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Whether seeded with the Mp,-M.
relations of:
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z=2.01 z=2.01

10 10 1076
— KH13
—— RV15
—— S+16 =7
ol + 10
C £ 10-®
I 8 < ~
T T o
= s 10-9 &
E E &
(@) 7 (@)]
o 10—3 o 10—10
0 10~ 10~
. -5 L -12
%9 10 11 12 10 >9 10 11 12 10
log10 (M+«/Mo) log10 (M«/Mo)
Under-massive BHs have higher The sSFR distribution displays the impact

Eddington Ratios in DECODE. of the observed quenched fraction.
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=== Boosted P(L) ; Mgy o from P23 * ~ .*

* Seed with the JWST Pacucci et al. (2023)
Mgy-M-

log10 (Mgu/Mo)

* Boost the P(L) to match LRDs'
bolometric LF

* The accretion from cosmic-noon
washes away any memory of the ICs

* Mpgy-M. relations converge by z~1

 BHMF at z~0 is almost identical
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Conclusions

* Within DECODE we can self-consistently predict the growth of BHs to:
* Derive the BH-galaxy relations which

o Agree well with the observed relations

o Display little redshift evolution
* Mergers play an important role since cosmic-noon

* |nitial conditions at z = 4, do not impact the local SMBH demography in our model

We are using / will use DECODE to:

* Investigate mechanisms driving the observed quenched fraction
* Predict the SMBH merger rates and GW background

* Breakthe degeneracy of Eddington ratio and radiative efficiency

Beyond the Edge - 22nd October 2024 d.m.roberts@soton.ac.uk



