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“AGN triggering event”
gas driven to pc scale
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What happened so far.....
Mergers & AGN - The great confusion

\|

Alexander & Hickox 2012

This talk:

High luminosity AGN

AGN with powerful
outflows (FeLoBALS)

1
6
1

L

1

Carolin Villforth - Supermassive Black Holes & Environment - Corfu - 19-22 June 2019




Villforth+2014,
Studies with control samples
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Mergers & Extreme AGN

High Luminosity AGN
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Why we think high luminosity
AGN are associated with
mergers?

Luminosity « Accretion Rate
. L = 1046 erg/s is ~2 Mo/yr

= High luminosity AGN require

high fuel rates

z~0.6
Lool ~1046 erg/s
HST F160W/H Imaging
20 sources + mock AGN control
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Fraction [%]

Mergers & Extreme AGN
High Luminosity AGN
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Mergers & Extreme AGN
Red AGN with extreme outflows
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associated with mergers?
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Fraction [%]

Mergers & Extreme AGN
Red AGN with extreme outflows

All host galaxies
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Redshift

Mergers & Extreme AGN
Redshift Evolution
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Reconciling the merger AGN connection
mIiNnor mergers
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- strong disturbances - weak disturbances
rare . common

Can be reconciled with clustering (see Villforth et al. 2017). Needs testing. Causality
problematic.
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Reconciling the merger AGN connection
time delays

Alexander & Hickox 2012
>0 swa B-@
. bscured unobscured early-type
gas-rich SMG/ULIRG S quasar gala);yyp

galaxy(s)

Only possible if no activity soon after merger, could be problematic for feedback.
Causality problematic.
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Reconciling the merger AGN connection
“young” and “old" AGN
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Alexander & Hickox 2012

obscured unobscured early-type
ggﬁa)r(l;: hs) SMG/ULIRG quasar quasar ‘ gala);<yyp
If mergers detected w If no mergers detected
“young” AGN w “old” AGN

Possible, but number densities & host galaxy properties need to match. FeLoBAL vs
blue quasar results do not support this for FeLoBALs. Needs to be distinguished from
different populations.
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Reconciling the merger AGN connection
Major mergers not dominant

Alexander & Hickox 2012
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unobscured early-type
quasar galaxy

Other fuelling mechanisms: bars, accretion of J ‘
gas from halo, other secular processes

Major mergers increase probability of AGN activity, but do not dominate in many AGN
populations.
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Fuelling AGN and major
mergers: still an open question

* When compared to controls, AGN over a wide range of properties are
not dominated by recent major mergers

e Minor mergers not excluded by current data
* Long time delays (>500 Myr) possible, but problematic for feedback

e Differences between AGN samples need to studied: “evolution” or
different populations

 Major mergers are not dominant in many AGN populations, other
fuelling mechanism required

e Control samples are import since detected merger fractions cannot easily
be translated into intrinsic merger fractions
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