Investigating the influence of radio-faint AGN
activity on the SFR-radio luminosity correlation

Based on the work presented in Peluso et al. 2025b
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Star formation indicator in galaxies

Tracing the SFR in galaxies is fundamental to
understand the galaxy formation and evolution

(e.g., Lilly et al. 1995; Madau et al. 1996; Smolcic¢ et al. 2009;
Madau & Dickinson 2014; Driver et al. 2018)
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SFR tracers

All traditional SFR estimators are suspect _, AGN contamination

optical uv w
N————
SFR [O11]A3727, L
Ha L TIR
Tracer Olll]A5007 uv
Lo (8-1000 um)
D laxy’ Scatter from
AGN BPT BPT D into stellar, dust
Correction and AGN components Lrir — Lg
Difficult to
observe beyond The SFR
the local depend on Highly
Caveats Universe gas density obscured Reliable!
(z > 0.5)/Strong and
stellar metallicity
absorption

RADIO-QUIET
~90%

T I I T
FIR OPT uv SX HX

log v



l0g4 (Lnr/Lo)

The radio-IR correlation, Ly — Li4cy»
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The radio-IR correlation, Ly — Li4cy»
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The radio-IR correlation, LT,R
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The radio-IR correlation, Ly — Li4cy»
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Open question: is there a residual contamination from faint AGN?
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Open question: is there a residual contamination from faint AGN?
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Open question: is there a residual contamination from faint AGN?
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Open question: is there a residual contamination from faint AGN?
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Open question: is there a residual contamination from faint AGN?
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AGN identification with VLBI

spatial resolution ~ 0.75 "




AGN identification with VLBI

spatial resolution ~ 26 X 7 mas

Clean AGN tracer Tb > 105 K




Lurking for radio-faint AGN: AGN-sCAN survey

AGN-sCAN in a nutshell
120h in L-band (1.4 GHz) PGIUSO‘|‘2025b

Sensitivity limit of 56 ~ 25uJy/bm 4
05<z<45
26 mas x 7 mas beam size (200 x 50 pc at z~1)

1} 500 galaxies
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In this paper, we
demonstrate that the
IR-radio correlation

is robust against
AGN contamination




What can SKA do?

1) Spatial coverage Survey speed of SKA:

105 m*/K2deg? at 1.4 GHz with SKA1-MID
107 m*/K2deg? at 1.4 GHz with SKA 2

+60°

08h 16h
04h 00h 20h

+30°

Considering the small FoV of the VLBA,
g . +00° .4 SKA2 will be tens of thousands of times
“faster” in its survey mode

-60°
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What can SKA do?

2) Sensitivity

S22 x dN/dS; 4 (JytPsr™h)
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Deane+2024 (VLBA) —— AGN+SF (Novak+2018)
Herrera-Ruiz+2018 (VLBA) * This work (AGN,VLBA)
AGN (Novak+2018)

Sensitivity of SKA 2:

In 1 hour, SKA - VLBI will achieve a flux limit
of 1.2 uJy at 1.4 GHz (Li+2024 RAA, 24,7 ),
compared to ~ 25 yjy (120h, AGN-sCAN)

with VLBA =» ~20x improvement!
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-2 We are still missing the faintest AGN
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-2 We are still missing the faintest AGN

-2 Test AGN number counts prediction
in the sub-uly regime
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Sensitivity of SKA 2:

In 1 hour, SKA - VLBI will achieve a flux limit
of 1.2 uJy at 1.4 GHz (Li+2024 RAA, 24,7 ),
compared to ~ 25 yjy (120h, AGN-sCAN)

with VLBA =» ~20x improvement!

The spatial resolution of VLBA
and SKA2 are similar:
Opeqm = A/b=4masford =
1.4 GHz

— high- T, criterium




Summary
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The infrared-radio correlation is robust
against AGN contamination. SKA will allow
to extend this analysis on (potentially) the
entire southern sub-uly radio sky.

SKA - VLBI (Phase 2) will capture the faintest
AGN and test number counts prediction at
the lowest flux densities.
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