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Background

Radio quasars in the era of deep radio surveys

- separated into RL/RQ (based on radio
detection)

- linked with jet presence
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Radio quasars in the era of deep radio surveys
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Background

Radio quasars in the era of deep radio surveys

e Next-gen radio surveys probes well into the
‘radio-quiet’ regime:

= Jets in RQ AGNs: VLBI observation
challenges RL/RQ) dichotomy
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Radio quasars in the era of deep radio surveys

e Next-gen radio surveys probes well into the

NGC4151 NGC1614

= Jets in RQ AGNs: VLBI observation o

challenges RL/RQ) dichotomy
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- What powers the radio emission in RQ
AGNSs?

- How to distinguish between the host
galaxy star formation (SF) and weak
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Background

Radio quasars in the era of deep radio surveys

e Next-gen radio surveys probes well into the
‘radio-quiet’ regime:

= Jets in RQ AGNSs: VLBI observation
challenges RiglRLagsk
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Two-component Bayesian model

Separating SF and AGN in radio flux density distribution

'SDSS DR16Q .

%l - Z gridS

10*

Model best-fit

. i-band magnitude

103_

=
o
‘N

Number count (n)

=
o
(=

-:----.

"LoTSS DR2 ;
“mosaic i

103 162 10!
Radio flux density (m]y)

109 10 102 103




Two-component Bayesian model

Separating SF and AGN in radio flux density distribution
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Two-component Bayesian model

Separating SF and AGN in radio flux density distribution
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Two-component Bayesian model

Separating SF and AGN in radio flux density distribution
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Link to jet power: BH mass

Is ‘radio-loudness’ a good definition?

e NO - radio power evolves with
bolometric luminosity and redshift!

e The two-component model enables
classification by physical processes on
survey datasets

Radio loudness defined with a single
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Link to jet power: BH mass

Is ‘radio-loudness’ a good definition?

e NO - radio power evolves with
bolometric luminosity and redshift!
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Link to jet power: BH mass

Is ‘radio-loudness’ a good definition?
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Link to jet power: BH mass

Direct evidence from model (Yue+25)

I
N
©

%)
o

Reliable BH
mass + good :
sample sizes

|
N
~

I
N
ui
IS
o

I
N
w
w
o

N
o
Number of sources per pixel

I
N
=

r=1

—

04 12 2.0
Redshift (z)

=
o

Absolute i-band magnitude (M;)

\ .
SN e Nl L
~ r‘r"\r AT L.'
1. s B
3 Y Iy
e |
.. '|
.y
AT
H

I
=
(©)

2.8 3.6

== 1 Convolved PDF (80%-100%)

=== Convolved PDF (40%-60%)
+ Source count (80%-100%)

| | Source count (40%-60%)

-1

_+_
RS

10-3 102 10°' 10° 10!
Radio flux density (m)y)



Link to jet power: BH mass
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Link to jet power: BH mass

Possible mechanism: accretion mode differences?
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Link to jet power: large-scale environment

(Re)-defining radio quasar population
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Link to jet power: large-scale environment

Clustering signal from two-point correlation function (TPCF
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Link to jet power: large-scale environment

Clustering signal from two-

oint correlation function (TPCF
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Link to jet power: large-scale environment

Halo mass vs. BH mass
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Link to jet power: large-scale environment

Halo mass vs. BH mass
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Towards a census of jet powering mechanism
Possible scenarios

Energy distribution
between jet & outflow [ S

W Direct powering of jet g3

Massive halo/ Massive BHs/low
higher clustering Eddington ratio



Towards a census of jet powering mechanism
Possible scenarios

Energy distribution
between jet & outflow [ S

Massive halo/ L ¥ P : Massive BHs/low
higher clusterng 22200 Eddington ratio
Ongoing project: Joint LOFAR-Euclid

analysis on merger - jet connection!
(w. A. La Marca & L. Wang)




Take-home messages

...and thanks for listening

* [wo-component model can disentangle star-forming component from host
galaxies and jet component from AGNSs in faint quasar radio emission

 Radio loudness cannot trace the physical origin of quasar radio emission

* No significant connection between quasar radio emission and BH mass In
both SF and AGN component for most of the sources

» However quasars hosting the most massive (top 20%) SMBHSs are 2~3 times
more likely to host powerful jets (be AGN dominated); possibly linked with
disc-mode accretion, higher BH spins (?)

 Halo mass is more important than BH mass in determining AGN jet
power

* Please chat with me if you are interested about the application in red/blue
QSOs!



