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The most luminous QSOs at Cosmic Noon

The sample:
86 WISE/SDSS Selected Hyper-luminous QSOs

« SDSS DR7 broad-line Q50s with S(22 um) > 3 mly
 Log(Lgol /erg st) > 47.2
e1.5<z2<4,5
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(The “strength” of AGN-driven outflow correlates with Lgol,
e.g.Fiore+17,Fluetsch+19)
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WISSH cold (this work)
WISSH Bischetti+18

WISSH total sample . .
SDSS Shen+11 Widespread evidence of outflows

COSMOS Lusso+12 from nuclear (Vietri+18,Bruni+19,Zappacosta+20)
to galaxy (Bischetti+17)
and CGM scale (Travascio+20)




The most luminous QSOs at Cosmic Noon: the (sub-)millimetre view

NOEMA, ALMA and JVLA observations
presented in Bischetti+20 arXiv:2009.01112 (see
also Bischetti+18)

e CO(5-4), CO(4-3), CO(1-0) for 7 QSOs
[CII] for 2 QSO
Far-infrared continuum

A
~

NS
o))

oz =2.3-4.7

.-T?
"y
)
—
O
~
O
a8
=
o
O
=

S
Un

e logLBol = 47.5-48 erg/s

WISSH cold (this work)
WISSH Bischetti+18
WISSH total sample
SDSS Shen+11
COSMOS Lusso+12

characterisation of host-galaxies and environment



Extreme star formation in WISSH QSOs

Continuum emission maps

J0209-0005 _ 149GHz 0 e Broad-band, UV-to-FIR SED based,

in the QSO host galaxies
(Bischetti+20 , Duras+17)
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e 2 companion galaxies show bright
0 oo o e 550 continuum emission: (100-200

Relative RA (arcsec) Msun/yr)
75% detection rate in continuum

(80% including Bischetti+18)




Widespread companion galaxies: dense environment

Velocity-integrated emission line maps
J0209-0005 CO(5-4) CO(1-0) J0801+5210 CO(5-4)

B 0so

companion galaxy

e 6 out of 8 QSOs show one (or more) nearby line

emitter
e Bright CO or [CIlI] emission
e Jypical projected distance 6-40 kpc
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(80% including Bischetti+18)
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1009% detection rate in CO/[CII]

Bischetti+20 arXiv:2009.01112



QSO radiation affects CO excitation in host and companion galaxies
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in QSO hosts is
also in the companions

companion galaxy
CO SLED based on CO(5-4) and CO(1-0)
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FIR-CO luminosity relation and star formation efficienc

logLgo (erg s—1) logLg (erg s—1)
44 .5 45.0 45.5 46.0 46.5 47.0 47.5 48.0 44.5 45.0 45.5 46.0 46.5 47.0 47.5 48.0

S WISSH CO

S WISSH Dust
z>1 QSOs
SUPER
SMGs
SMGs/AGN

o WISSH and z>1 QSOs typically show a factor of ~4 lower L'CO than z<~3 MS galaxies
(Sargent+14)

e High —> short
for the molecular gas reservoir

Bischetti+20 arXiv:2009.01112



FIR-CO luminosity relation and star formation efficienc

logLgo (erg s—1) logLg (erg s—1)
44 .5 45.0 45.5 46.0 46.5 47.0 47.5 48.0 44.5 45.0 45.5 46.0 46.5 47.0 47.5 48.0

S WISSH CO

S WISSH Dust
z>1 QSOs
SUPER
SMGs
SMGs/AGN

Lrr (Lo)

e WISSH and z>1 QSOs typically show a factor of ~4 Iow
(Sargent+14) b

e High —> short
for the molecular gas reservoir

Bischetti+20 arXiv:2009.01112



Cold gas kinematics

e \ariety of for the cold gas reservoirs
e \/elocity gradients associated with

J1433+0227
Moment 1 high-res Moment 1 model Velocity residuals (km s™1)
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Dynamical vs SMBH mass

11.0

(a)

log(Mdyn/Msun)~10.5-11.1
log(MgH/Msun) ~ 9-10.5

J1433+0227
]1549+1245
]1639+2824
J1015+0020
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—xtreme dynamical to BH mass ratios Mayn/Msn~3-10,
- 50505 100x smaller than local relation (Jiang+11)
* logMayn/Msun >11.0 associated with QSO+SMG
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Log(Mgyn/M o ) SyStemS at Z~2-4

Luminous QSOs pinpoint high density sites where giant elliptical galaxies assemble

Bischetti+20 arXiv:2009.01112



Molecular gas fraction and feedback from QSO winds

Stellar mass

M* = Mdyn - Mgas - MsH

Gas fraction
fgas — Mgas/M>I<

WISSH CO

WISSH Dust
A Compljisag
@ z>1 QSOs
o SUPER

e WISSH QSOs show lower fgas by a factor of 10x -
BISCO 100x than star forming galaxies

AGN+CO outflow

(after correcting for trends with z and offset from MS,
I Genzel+15,Tacconi+18)

We interpret this as associated with

Bischetti+20 arXiv:2009.01112
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Summary and Conclusions

WISSH QSOs sample built to observe AGN feedback at its extreme: these hyper-luminous QSOs
show powerful AGN-driven outflows from nuclear to CGM scales
(Bischetti+17,Vietri+18,Bruni+19,Zappacosta+20, Travascio+20)

First systematic (sub-)mm investigation of their host galaxies and environment revealed:

e Concurrent both and
. is likely

e Molecular gas will be used up in

e Hyper-luminous QSOs are

. significantly contribute to the final mass of the galaxy

all details in Bischetti+20 arXiv:2009.01112



