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The AGN/galaxy coevolution
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Galaxy encounters
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tidal forces during encounters
cause otherwise stable disks to
develop bars, and the gas in such

. barred disks, subjected to strong
. ‘ gravitational torques, flows toward
the central regions "
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Galaxy dinamycs
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The corresponding bolometric luminosity is 2 x 10™ ergs™".
With typically 1%-5% in X-rays, we estimate on average BN @de|lolilo) (similar to minor

Lx ~ 10*-10* ergs~!, scaling with galaxy mass and with

(1 +2z)*°. While the average luminosity would be modest, short mergers)

episodes of higher accretion rate, possibly up to the Edding- Dekel+ 2009. Bournaud+ 2011
ton level, occur during the central coalescence of migrating :
giant clumps—which could also bring with them seed BHs

t=330 Myr

Disk instability at z ~ 2 can thus funnel half of the disk gas ° §

toward the center in 2 Gyr. This is similar to the mass inflow ina ;
major merger (Hopkins et al. 2006), but spread over a 10 times > ;
longer period, resulting in a lower average AGN luminosity, _; #
with higher duty cycle, and high obscuration.

The main prediction is thus _
that many high-z AGNs should be hosted by star-forming disk

galaxies, composed of clumpy disks and growing spheroids.




Massive galaxy density and colors: AGN

Menci+ 2006
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AGN Feedback
& AGN accretion mode

= Quasar mode

Major mergers
Minor mergers

= Radio mode

= Low accretion-rate systems
tend to be radiatively

Galaxy encounters inefficient and jet-dominated
Activity periods are strong, shortand « Feedback from low luminosity

recurrent AGN dominated by kinetic
= AGN density decrease at z<2 is due to: energy

= decrease with time of galaxy Low level activity can be
merging rate ~continuous

= Decrease with time of encounters Croton+ 2006
rate

= Decrease with time of galactic cold
gas left available for accretion

= Feedback is driven by AGN radiation
Menci+ 2003,2004,2006,2008




AGN feedback & AGN obscuration

Lapi Cavaliere & Menci 2005 a way to solve the problem

of the transport of energy: central highly supersonic outflows compress the
gas into a blast wave terminated by a shock front, which moves outwards at
supersonic speed and sweeps out the surrounding medium
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AGN winds and outflows

BAL QSOs (10-40% of all QSOs)
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Fast winds with velocity up
to a fraction of c are
observed in the central
regions of AGNs; they likely
originate from the
acceleration of disk outflows [}k g
by the AGN radiation field. SR LEe
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