An observer’s perspective on the
co-evolution of galaxies & supermassive black holes
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Active Galactic Nuclel:
High octane fuel for the engine of galactic change

Sturm+ (2011)
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AGN vs. Inactive galaxies

apples vs. oranges? Or just orange apples”

UV-to-optical
colour distributions |

Visual merger-state

distributions

# per bin

05<2< 1.0

1.0<2z2< 15

1.5<2< 20

40

A U-V (Veqga)

L | i L 1 M L 1 L "
-1.0-05 00 05 10 15 -10-05 00 05 10 15 -10-05 00 05 10 1.5

S—-Sa009

N—-SQ009

- 30

0.5<z2< 1.0

X-ray AGN

0.0

0.4

g

0.8

1.0<2z< 15

- .

R m—

- 30

1.5<2< 25

0.0 0.4 0.8
Interaction metric

0.0

0.4

0.8

S—Sdo009

Rosario+ (2013a)

Rosario+ (2015)



Timescales:
Observable AGN are transients in the lifetime of galaxies

Inspired by Hickox+ (2013)
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log AGN luminosity

Olbservational signatures:
Linear increase in the mean accretion rate with SFR
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SFR

Olbservational signatures:
Flat or weak trend of the mean SFR with accretion rate

Rosario+ (2012)
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Unsynchronised Co-evolution:
Supply-side economics of the AGN-galaxy connection
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Unsynchronised Co-evolution:
Accretion rate distributions give the best insight

[ A I \ SMBH growth rate

—y

"o'-~“ ) '¢—--§~\
’ L 4
1 I
S LS v o >
| I . . ) ’
. P Timeline for one galaxy .
‘Q f' “‘ "'

Distributions from the
full galaxy population

arbitrary log units

| Detectable as AGN

) I O

Accessible through
stacking and/or
hierarchical modelling

arbitrary log units

SMBH growth rate Galaxy growth rate

1.0

o
o
o
N
o =
D
=
o
o



Unsynchronised Co-evolution:
Testing a new paradigm in the SDSS/Stripe 82

Monte-Carlo model of accretion in star-forming galaxies at z~0.1
Rosario+ (in prep.)

Simulated SF galaxies

Fixed accretion rate distribution ~ SFR-dependent accretion rate distribution
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‘he Future:
'he physics of the circum-nuclear regions of galaxies

H, 1-0S(1) flux

Accretion rate distributions are very likely put
iInto place and modulated by gas flows and
feedback (SMBH and SF) in the circum-nuclear
environment.

By studying AGN in the full context of the
redshift-dependent galaxy population, we can
test various processes that affect these
distributions.

Q: Do galaxy mergers alter the shape
of the accretion rate distributions

IC 5267; of nuclear black holes?
Davies+ (2014)




