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(c) Interaction/“Merger” (d) Coalescence/(U)LIRG (e) “Blowout”

PG Quasar Hosts

IRAS Quasar Hosts

- now within one halopgalaxis interact & - galaxies coalesce: violent relaxation in core . .
. . - BH grows rapidly: briefly - dust removed: now a “‘traditional” QSO
= Fomiac rimovyteodinck s gy Aok 5 e
- stellar winds dominate feedback - starburst dominates luminosity/feedback, : r:?f;glggnt:&g:: ::f-?-”e: 1) QSO: h s f(_eat»urﬁs tl';llde/rapldly haraid
- rarely excite QSOs (only special orbits) but, total stellar mass formed is small g i Rl . -icharacteriscally Dillejyoung spherol
recent/ongoing SF in host

“ » high Eddington ratios
(b) Small GFOUP merger signatures still visible (g) Decale+A

- halo accretes similar-mass - QSO luminosity fades rapidly
companion(s) - tidal features visible only with

- can occur over a wide mass range very deep observations

- Mhaio still similar to before: - remnant reddens rapidly (E+A/K+A)
dynamical friction merges “hot halo” from feedback
the subhalos efficiently - sets up quasi-static cooling
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h) “Dead” Elliptical

- star formation terminated
Tlme (Relative to Merger) [G)'T‘] - large BH/spheroid - efficient feedback
- halo grows to “large group™ scales:
mergers become inefficient
- growth by “dry” mergers

(a) Isolated Disk

log ol Leso / Lo ] A

@™ ©

- halo & disk grow, most stars formed

- secular growth builds bars & pseudobulges
- “Seyfert” fueling (AGN with Mg>-23)

- cannot redden to the red sequence

Hopkins et al. (2008)



Recent challenges to the picture that mergers can trigger AGN, even at the
highest luminosities.
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ransformations:

Observation
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AGN frequency: from optical emission lines
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Although AGN may be triggered by first pass, fraction increases most
strongly after coalescence

See also Ellison et al. (2011), Khabiboulline et al. (2014)



AGN frequency: from mid-IR colours
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Significant fraction of merger triggered AGN are dust obscured and
not seen as AGN in optical. Satyapal et al. (2014)



Increase in AGN luminosity at smaller
separations.
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Measured in the mid-IR Measured in the optical

with WISE: with [OIIl]:
Satyapal et al. (2014) Ellison et al. (2013)



AGN excess depends on selection technique

‘@ @ optical AGN
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Low excitation radio galaxies — not triggered by mergers
Ellison, Patton & Hickox 2015



More evidence that not all AGN exhibit
same galaxy host properties: star
formation rates.
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Ellison et al. (2016)



Mergers preferentially related to obscured AGN: simulations
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Blecha et al. (in prep)



Growing supermassive black holes in the late stages of
galaxy mergers are heavily obscured
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The final stag or dual AGN
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WISE mid-IR selected duals tend to be highly absorbed

¢ Unobscured < This work
® Obscured o= Dual AGN
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Satyapal, Secrest, Ricci, Ellison et al. (2017, submitted)




Finding dual AGN with IFU spectroscopy.
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Combining MaNGA (SDSS-1V) with WISE

SDSS-IV Dissects 10,000 Galaxies
ﬁ‘a in Nearby Universe
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First public release of MaNGA data in July 2016, as part of SDSS
IV DR13 ~ 1400 galaxies.



Combining MaNGA (SDSS-1V) with WISE
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Ellison et al. (2017)




Dual AGN with 8 kpc separation confirmed with 30 ks of Chandra
DDT time.

SDSSr Chandra 2-8 keV
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X1: Log Ly = 4x10%3 erg/s
X2: Log Ly = 4x10*! erg/s

X1 fit: Gamma = 1.6,Log N = 2x10%? cm™

Ellison et al. (2017)



Summary

Mergers can trigger AGN, and enhance their accretion rate. Ellison
et al. (2011, 2013).

IR selected AGN more prevalent in mergers than optically selected
AGN — mergers more frequently to lead to obscured AGN. Satyapal
et al. (2014)

Mergers are not responsible for most low excitation (low luminosity)
RL-AGN Ellison, Patton & Hickox (2015).

AGN host galaxies have different star formation rates depending on
their selection technique. Ellison et al. (2016)

IR selection very effective for finding dual AGN (which are often
highly obscured). We have increased the number of X-ray
confirmed dual AGN by over 50%: Satyapal et al. (2017), Ellison et
al. (2017).



