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AGN feedback

Galaxy

Winds
Jets

Hundreds of thousands

Cavities :
of light-years across

I~ / Light-hours across



The WISSH project

SE- SD yper-luminous quasars

85 Hyper-luminous (Lg,; > 2 x 10*7 erg/s) radio-quiet quasars with z~1.77-4.73
(cosmic noon)-> peak of SMBH accretion

* Very massive black holes accretfing at high accretion rates
« Powerful winds, up to ~50,000km/s

* Very high Star formation rates (SFR)



WISSH project: the radio view

Radio characterization: are there jetse or newborn onese how do they interact
with windse

Our objectives:
« Look for young sources from the SED
« Explore an unknown regime of high redshift and high luminosity radio galaxies

« Test possible star-formation, winds/outflow, corona, and jet models



Observations

Proprietary data:

« JVLA (Pl: Gabriele Bruni):
* S-band (2-4 GHz, 63/85 detections)
« C-band (4-8 GHz, 56/85 detections)
« X-band (8-12 GHz, 38/85 detections)

« GMRT (PIl: Gabriele Bruni)
« Band 3 (310 MHz, 39/85 detections)
« Band 4 (670 MHz, 36/85 detections)

Archival data:

« LOTSS survey (150 MHz, 59/85 detections)
» FIRST survey (1,4 GHz, 19/85 Detections)




New sensitivity

3 GHz observed radio fluxes

~ Public surveys threshold e Brunietal 2019: only 20

350 ply/beam

detected sources (~23%)
from public surveys (FIRST,
VLASS) at ~350 pJy/beam

« New detectionrate: ~74%
at ~30 pJy/beam

A new population of
10-5 10~ 10-3 10-2 10-1 sources ‘'appeared’’ with
Fluxes (Jy) our new observations!




Radio powers/loudness
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Many unresolved QSOs

1219+49 1130+07 1110+43

0.00035

I S W

PRI

Declination
Declination

0.00014

[N |

51.0
P

0.00007

R L e e o e o L R R
[ NN P N RS P R R N SR e

49:40:50.0

b b Lo b b Lo beoaa b Lo s b laad

PRI I S PRI P P - PRI R — ol s baaa s ba s bo e oo bovaa bea T
12119310 309 30.8 307 174 11:30:17.3 . 55.4 55.30 55.20 55.10 11:10:55.00
Right ascension Right ascension Right ascension

F
a
1

w

0.00000

1250+2
e

0950+43 1204+33

L e LR B [ e UL B B T [ LU 1 P T

0.00020

0.00024
0.00012

43:29:10
39.533:09:40.040.5
0.00016

T
PR INSTATSrS EPRTEP B

0.00018

Declination
0.00012
Declination
39.0
e
Declination
0.00008 0.00012

0.00006
0.00004

YR i e T O W W 7 A v IS WA I 6 v WA Y
{1 T O VAT YA [ oo OO [ o v o Lo WV PRI R

T

sl s e 1 %] o] By T Y W T Bl A (S VRV RT D 7Vo YT V Vd P ES W d Y TV V Wd  0 I | P A W T W OO VO I A O (| A (X
317 9503156 : i i 4735 4730 4725 4720 4715 47.10  47.05 12:04:47.00 46.95 05.85 05.80 05.75 12:50:05.70 05.65 05.60 05.55
Right ascension Right ascension Right ascension

g
8
8
g
]
=




Polynomial SED fitting
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Corona/dust? Inspired by Boxelaar+2025
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s this star formation@e

Max SFR from literature

103 104 103 106
Star formation rate (Solar masses/yr)

Expected radio power from only star
formation contribution

SFRr = 4.6 X107

2( Ly 4Gh:

) M 0 ,"i yr.

Condon 1992

W/Hz

Estimated SFR from radio vs SFR from literature
5.0

log SFR from radio

3.00 3.25 350 375 4.00
log SFR from literature

...not likely.




s This coronal emission?@

X-ray/Radio luminosity ratio
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s This wind emission@e

- Expected radio power from winds (Lk=0.05Lbol)

Expected radio power from only-wind contribution

Nims+2015
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Assuming L; = 0.05L,,; estimated from
the literature
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5 GHz rest frame luminosity

...maybe.



Linear sizes vs luminosity

compact at arcsec-resolution resolved

N
I
S
[u—
N
X
0
-
-
-
(=]
o

3 . :
.

.

.~ S

3
. - > »
. .
<
. N —%
* 2
S LI
a\®
C.
.
. .
=8
.
b -~
.

« Upper limits
o Resolved sources

-
log D [pc]
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How will SKA help use

SKA alone would be able to reproduce this whole study for the southern sky,
maybe even at higher redshifts

More sensitivity: WISSH10

Rest Frequency at z=3.26 (GHz)
10° 10!

« Even higher detection rates
 New constraints on the spectral shapes
« New complex structures

SKA VLBI will help us resolve in great detail the

. 10!
rCIdIO S'ITU CTureS Observed Frequency (GHz)




Conclusions and next steps

* Very high detection rates
« Peculiar spectral features (strong radio, very strong optical, weak X-rays)
« Strong clues of outflows activity, such as 29 resolved sources

Next steps:
« Submitted EVN proposal to look for compact jets signatures

« Search for coronal activity with JVLA



Backup slides
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Black hole properties

RLO
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FRI

PG quasars
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Inspired by Yang+2020




Evolutive scenario

Obscured WISSH

Jetted/outflow
(blow-out)



Evolutive scenario
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