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Link to jet power: large-scale environment

Introduction

® Environment might have more
direct influence on the jet
formation/powering

= [individual] Nearby studies show
dense environment can foster jet

production (e.g. Cygnus A;
Barthel, Arnaud+96)

1.0” = 1.09 kpc = 10 IFU pixels
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Cyg A2

Credit: Ogle+25
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® Environment might have more direct
influence on the jet formation/powering

= Nearby studies show dense environment
can foster jet production (e.g. Cygnus A;
Barthel, Arnaud+95)

Credit: Tadhunter+16
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Radio quasars in the era of deep radio surveys

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

10.0000 = ®© Published surveys
= ® Ongoing surveys
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Radio quasars in the era of deep radio surveys

e Next-gen radio surveys probes well into
the ‘radio-quiet’ regime: JET OUTFLOW STAR FORMATION
NGC4151 NGC1614

: COPL0,

= Jets in RQ AGNs: VLBI observation
challenges RL/RQ) dichotomy
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host galaxy star formation (SF)
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Two-component Bayesian model

Separating SF and AGN in radio flux density distribution
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Before we start...

Is ‘radio-loudness’ a good definition?

e Traditionally use single value
thresholds (e.g. R = fsgu,/faa004)

* The two- component model enables
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Before we start...

Is ‘radio-loudness’ a good definition?

e Traditionally use single value
thresholds (e.g. R = fsgu,/faa004)
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The ‘radio loudness’ problem

Current caveats

e This affects (almost) all works related to radio AGN population, especially in the SKA
eral

e Naive assumptions are made:

e Assuming radio power has no evolution with optical luminosity/redshift

e Assuming same radio spectral slope

e Assuming single-band photometry = bolometric luminosity



The ‘radio loudness’ problem

Ways to improve - some thoughts for discussion!

e Bottom line: calibrate for RL thresholds across different radio/optical/X-ray
frequencies (e.g. 5GHz vs. 1.4GHz/144MHz, B-band vs. i-band vs. L,z

shotometry, luminosity vs. flux) H
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The ‘radio loudness’ problem

Ways to improve - some thoughts for discussion!

e Bottom line: calibrate for RL thresholds across different radio/optical/X-ray
frequencies (e.g. 5GHz vs. 1.4GHz/144MHz, B-band vs. i-band vs. L0004
photometry, l[uminosity vs. flux)

e Better ways: test for different RL thresholds; include additional populations (e.g. radio
intermediate, high-power radio loud)

e Best way: apply the model -> only things needed are redshift + luminosity + radio
flux density + non-radio-selected sample
e Or refer to the table values in Yue+24... (if SDSS quasars)
e Or use brightness temperature approach (if high-res radio image available;
Morabito+22,25)
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(Re)-defining radio quasar population
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Clustering signal from two-

oint correlation function (TPCF

More clustering
(higher halo mass)

4 0 =
correlation
length of

entire quasar
sample fitted
from TPCF

Less clustering
(Lower halo mass)
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Halo mass vs. BH mass

e Are jet-dominated quasars more

clustered because of massive haloes or 4 | L Comvolved PDF (80% 100%)
massive BHs residing in massive haloes? / Caurce coumt (40%.60%)
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Halo mass vs. BH mass

e Are jet-dominated quasars more 6
clustered because of massive haloes or
massive BHs residing in massive haloes? 5.

§(r)=(rlrg)™Y
Quadl: 0-80% Mgy, SF-dominated
Quad2: 80-100% Mgy, SF-dominated
Quad3: 0-80% Mgy, AGN-dominated
Quad4: 80-100% Mgy, AGN-dominated
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Towards a census of jet powering mechanism
Possible scenarios

Energy distribution
between jet & outflow

Massive halo/ B ¥ 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)




Ta ke- h omem essag esS For my personal website ->

...and thanks for listening

* Two-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; extra attention is needed in deep radio surveys!

 Halo mass is strongly tied to the jet fraction in quasar radio
emission - more powertful the jet, more massive haloes they reside
in

* | arge scale environment is more important than BH mass/
accretion mode in determining AGN jet power
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