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Radio variability as probe of corona/jet-
base origin in RQ AGN



THE SUPERMASSIVE BLACK HOLE & THE GALAXY

Ø Accretion disc

Ø Hot corona

Ø Wind

Ø Jet

Ø Star-formation

à all radio emitters!



From Amenta et al. 2026

…back in 2011



Monopoli, Puglia, 2018



Puglia, 2018

…and never forget: 
the “radio-loud/ra-

dio-quiet” classes are 
obsolete, misleading, and 

inappropriate



AGN: from non-JETTED to JETTED

Hardcastle & Croston 2020, Baldi et al. 2023, Amenta et al. 2026, Fanelli et al. in preparation

From Amenta et al. 2026



Non JETTED AGN

Singha et al. 2023



EAS, Prague, 2017



Puglia, 2018







RQ AGN

High detection rate of “RQ 
AGN” at

ü all frequencies

ü all scales

ü all Eddington ratios

ü all redshifts

Kharb & Silpa 2023

Njeri et al. 2026, Cheng et al. 2025, Magno et al. 2025, Kondapally et al. 2023, Wang et al. 2023a, Wang et al. 2023c, Fischer et 
al. 2022, Whittam et al. 2021, Nyland et al. 2020, Panessa et al. 2019, Nyland et al. 2016, Padovani et al. 2015, Panessa & 

Giroletti 2013, Padovani et al. 2011, Giroletti&Panessa 2009, Leipski et al. 2006, Nagar et al. 2005, Nagar et al. 2002, Ulvestad 
& Ho 2001, Blundell & Rawlings 2001, Kukula et al. 1998, Ulvestad et al. 1995, Kellermann et al. 1989



The radio emission in RQ AGN
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Panessa, Baldi, Laor, Padovani, Behar & McHardy 2019, Nature Astronomy Review



Panessa, Baldi, Laor, Padovani, Behar & McHardy 2019, Nature Astronomy Review

Physical mechanisms



Radio VARIABILITY in RADIO QUIET AGN

?



Radio VARIABILITY in RADIO QUIET AGN

Wrobel 2000 ; Anderson & Ulvestad 2005 ; Barvainis et al. 2005 ; Mundell et al. 2009 ; Bell et al. 2011 ; 
Doi, Asada & Nagai 2011 ; King et al. 2013 ; Baldi et al. 2015 ; Behar et al. 2020 ; Williams et al. 2020, 

Panessa et al 2022, Petrucci et al. 2023, Hernandez-Garcia et al. 2026, Bruni et al. 2026

Typical variability of 10-20%



Radio VARIABILITY in RADIO QUIET AGN

Core Flux Variations –> rule out stationary diffuse starburst models

High-frequency VLA monitoring of low-luminosity Seyfert galaxies revealed core flux 
density variations by factors of 1.5–2 on month-to-year timescales (Wrobel 2000, see also 
Mundell et al. 2009)

Parsec-Scale Cores à compact non-thermal synchrotron engines 

High-resolution VLBA imaging detected sub-parsec core variability along with high brightness 
temperatures, confirming that radio-quiet cores originate from (Anderson & Ulvestad 2005).

Quasar Core Variability à radio variability is pervasive across RQQs 

A systematic multi-epoch survey of optically selected radio-quiet quasars uncovered significant 
flux changes in 30%–50% of targets, demonstrating that (Barvainis et al. 2005).



Mrk 110 – NLSy1
Extremely RQ

Panessa et al. 2022

à radio region < 180 Rs

Milli-arcsecond daily variability in RADIO QUIET AGN



Dasgupta et al. 2006

The energy dependent delay can be modeled as due to the 
effect of Comptonization in a hot plasma confined within 10 

Schwarzschild radii of the black hole

Coronal or low power jet emission?

Panessa et al. 2022



Corona versus Jet Ejections

Behar et al. (2020)
Carried out intensive simultaneous radio/millimetre (ALMA, VLA) and 
X-ray monitoring campaigns on nearby active galaxies (such as NGC 
7469). Evaluated correlated fluctuations across the sub-mm to X-ray 
spectrum.
Identified tight coronal coupling: mm-wave flares often accompany or 
follow hard X-ray heating events, strongly favoring a magnetically 
dominated corona over extended relativistic shocks.

Simultaneous mm-wave and X-ray monitoring of RQ AGN 
features a promising method for understanding accretion disc 

coronal emission

2015



Corona versus Jet Ejections

Behar et al. (2020)

Identified tight coronal coupling: mm-wave flares often 
accompany or follow hard X-ray heating events, strongly 

favoring a magnetically dominated corona over 
extended relativistic shocks



Magnetized accretion coronae

Magnetic reconnection events in magnetized accretion coronae, 
explains correlated radio/X-ray transitions without needing 

classical relativistic jets

Petrucci et al. (2023) 



Monthly monitoring of Hard X-ray selected AGN

Hernandez-Garcia, Panessa et al. 2026 AMI 15 GHz Light Curves

Variability fractions 10% (4–23%) - Long-term fluctuations dominate 

Core-dominated origin at 15 GHz 
à compact jet base or a magnetized corona



Quasi simultaneous Fundamental Plane for BH Activity

Variability-induced dispersion accounts for
only  3% of the total scatter 

Hernandez-Garcia, Panessa et al. 2026; Bell et al. 2011



Symmetric kiloparsec-scale radio knots in NGC 7213

Evidence of a confined weak jet and recurrent nuclear activity

Bruni, Panessa et al. 2026 MeerKAT 1.2 GHz



Symmetric kiloparsec-scale radio knots in NGC 7213

High-frequency radio variability originates in the innermost jet region

Bruni, Panessa et al. 2026













Thank you

«Paolo Padovani: what’s in a name?»


