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At the brightest end of the AGN luminosity function

“Looking for AGN feedback in action: where to observe?”

Theory The more luminous
e.g. Menci+o8, Faucher-Giguére&Quataert 2012 is the AGN

Zubovas&King 2012 . the higher is
Observations the momentum rate
e.g. Cicone+14, Feruglio+1s Myv ~ 20-50 Lgad/c

The most luminous quasars are potentially the best targets
to hunt for powerful AGN-driven outflows

*Theory predicts: “Blow-out phase during the transition from buried AGN to blue QSO”

—> Dust-reddened, red, IR-loud QSOs are primary targets

—> Sampling LARGE areas at X-ray and Mid-IR to overcome obscuration biases
(but most of X-ray and Spitzer/Herschel surveys are “small-area” surveys)



The WISSH Quasars survey

Cross-correlating WISE ALL-SKY Survey at 22 pm with SDSS broad line QSO at1.5<z < 4.5
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WISSH Quasars
WISE/SDSS Selected Hyper-luminous Quasars

86 broad hne Quasars with Lo > 2 X 10% erg/s
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Targeting WISSH Quasars

XMM & Chandra X-rays

Extensive multi-A observing program LBT/LUCI-TNG Hf + [OIII]
SINFONI IFU Spec H + [OIII] + Hx

Panchromz.ltlc view of Hyper-Lum QS.()S X-shooter Hp + CIV + MglI
Nuclear, winds & host galaxy properties § A1mA CII + FIR continuum
+ Herschel - WISE - 2MASS - SDSS public

This talk:
LBT/LUCI Spectroscopy to investigate [OIll| and Hf emission
on 18 targets (21 more expected within 2017)

Goals: revealing ionised outflows
measuring SMBH mass and Agdd



LBT view of WISSH Quasars
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e Very complex spectra: skewed-asymmetric broad [OIIl] and Hf lines
strong-complex Fell emissions

* Narrow [OIII] emission weak or absent in all of them

e If present, [OIII] shows broad blue-shifted profiles (in 5/18 quasars)
indicative of outflows



Revealing ultra-massive, highly accreting SMBH
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WISSH QSOs populate the massive end
of the BH mass function at z ~ 2.5 - 3.5



WISSH vs “typical” AGN SMBHs
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Opportunity of collecting high-mass, highly accreting SMBHs
at the peak of the quasars number density



BLR winds vs [OIII] winds: a dlchotomz

o
o'

CIV velocity shift (km/s)

CIV-Hp velocity shift 30T | e I B e E

1.2 T RARRARERE opmgnanns [ *WISSH NoOlll i

u OII11 I *WISSH OIll i

oL " [ 1 25 . * °WLQ (Luo+15Wu+11,Plotkin+15) -

= - o ® *PG (Baskin+04,Tang+12) .

Zosl - Ol Contours: SDSS DR7 Shen+11 i

£ [SDSS LT =00 * B

£ 06 AL LN 1 I [ ]

3 : "im O . no [O”I] -

041 ;; LBT o=t -

: I o B * ** * -

0o Liviiir, leovin i ‘T T o i i

~210* —1x10 0 1x10" ox10* 2 Ll e ]

velocity shift (km/s) 1.0 _ % i

1.2 2 : ¢ ]

510 I i

-"E B | 1 1 I 1 I | 1 1 I | 1 1 I | | 1 I | ]
5 09 22000 0 2000 4000 6000 8000

velocity shift (km/s)

If [OIII] -> small shift (< 1000 km/s)

If no [OIII] -> large shift (> 2000 km/s)

Large shifts —> Radiatively driven winds dominating the BLR
kinematics

(Vietri et al. in prep)



BLR winds vs Bolometric Luminosity

Larger shifts with increasing Lgol
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Prominent [OIII]| emission in WISSH quasars
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Very broad [OIII] lines
FWHMom ~ 1200 - 2200 km/s

Very strong [OIII] lines
Liom > 104 erg/s
(Bischetti+2016 sub)
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Powerful [OIII| outflows in WISSH Quasars
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Extended fast [OIII] in SDSSJ1201+1206

sL spss sizo1+1206  South | North | h
) E —#— Systemic [OlI] E
o *[ |—4— Blueshifted [OIll] 7 .
8 T —E—Re:sshift(:d ol : An increased [OIII]/HB(BLR)
2 sk . flux ratio indicating
= of : truly extended
A - outflowing gas
_
[ 1 ! ! ! ! ! ! !
[5.-4] [4-8] [32] [2-1] [1.1] [,2] [23] [34] [45]
Aperture [pixels]
1000 l l l l | l l l
— South | North ‘spssuizots1206 | Extended (up to ~7 kpc) fast
0oL [—#— Blueshifted [OIll] _ [OIII] emission

| | —#— Redshifted [OlIl]

E : _ blue- red-shifted components
o el At B tracing a
= ~1500 km s g
Tl - Bipolar outflow
B \/
—1000_— -

| | | | | |

54 143 3.2 (2] 0] (8 23 B4 @5 IFU/SINFONI data incoming...

Aperture [pixels]

(Bischetti+2016 sub)



Conclusions

The WISSH sample consists of 86 hyper-luminous, IR-loud, broad-band AGN at

2 <z < 5with Lol > 2 x 104 erg/s
Ongoing multi-lambda observing programs (LBT, SINFONI, CHANDRA, ALMA)
investigating nuclear, outflows, host galaxy properties

Results from LBT observations (18 targets):

SMBH (2 X109 MO up to 2 X10'°> M©) at the massive end of the BH mass function

High accretions rates (0.4 < Apdd < 3)

« BLR winds with CIV shifts 2000 - 7000 km/s (70 %)

Narrow [OIII] emissions weak/absent

If present (30%), broad [OIII] (FWHM ~ 2000 km/s) indicative of outflows

highest broad [OIII] luminosities observed so far (up to 1045 erg/s)
the associated kinetic power is ~ 1-3 % Lgol

BLR winds - [OIII]| dichotomy

Incoming SINFONI and ALMA data will give an insight about the spatial extent of
outflows and their impact on the host galaxies



