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1979 – 1985: Master in Astronomy @ Padova 
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1984: start of  my Master thesis
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AGN in the mid-1980s: what we knew

• AGN main classes (Seyferts, quasars, BL Lac objects, radio galaxies, …)
• The radio-loud/radio-quiet distinction (Sandage 1965)
• The likely existence of  supermassive black holes
• Multi-wavelength astronomy was rapidly emerging: 

o Gamma-rays: SAS 2 (1972 – 1973) and COS-B (1975 – 1982)
o X-rays: Einstein (1978 – 1981), EXOSAT (1983 – 1986)
o UV: IUE (1978 – 1996)
o Many optical observatories: largest telescopes were 5.1m [Palomar, 

USA] and 6m [SAO, USSR] 
o Infrared: IRAS (1983)
o Many radio observatories: largest telescopes were Arecibo [Puerto 

Rico], Effelsberg [Bonn], plus VLA [New Mexico]



5

AGN in the mid-1980s: select unknowns

• The relation between AGN main classes (unification; but Antonucci & 
Miller 1985)

• The radio-loud/radio-quiet physical difference
• Relativistic jet physics 
• Were supermassive black holes the engines of  quasars? If  so, how large 

were their masses? 
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1988: first paper

BLR radii were much smaller 
than predicted! Hence masses 
had to be smaller as well

standard value
U = n 𝛾/nH
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1988 – 1990: AGN masses and L/LEdd; evolution 

• Derivation of  masses and Eddington ratios for samples of  ~ 60 – 140 
(mostly) local AGN using also new spectroscopic data (M ∝ r v2) 
normalized to the first reverberation mapping measurements [with P. 
Rafanelli]

Piero Rafanelli
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1987 – 1990: post-doc @ STScI, Baltimore 

Meg Urry



1   

1989: 23rd ESLAB Symposium in Bologna 

Paolo Giommi

• Talk Star-forming Galaxies and the X-Ray 
Background given by Richard Griffiths

• Poster X-ray constraints on the beaming 
hypothesis for BL Lacertae objects with Meg

Richard Griffiths
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1990: Grand Unified Theories of AGN @ STScI 
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1990 – 1995: unification of  radio sources,                  
1 Jy BL Lac sample

• Doppler boosting means blazars are much more powerful and much rarer 
than radio galaxies
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1990 – 1995: unification of  radio sources,                  
1 Jy BL Lac sample

• Doppler boosting means blazars are much more powerful and much rarer 
than radio galaxies

• Quantitative comparison between “parent” and “beamed” LFs in various 
bands (radio, optical, X-ray) for BL Lacs and FSRQs (radio): test of  idea 
plus “best fit” orientation angles and Lorentz factor range

• First well-defined homogeneous radio sample with M. Stickel: LF and 
evolution 

• These papers (and many more!) summarized in Urry & Padovani (1995)
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1990 – 1992: post-doc @ ESO

Francesca Matteucci
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1993: stellar mass loss and chemical evolution in 
ellipticals
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1993 – 1997 (2014): relativistic motion, 𝛾-ray 
background from blazars, jets and accretion  
• Relativistic bulk motion in AGN, mean 

values of  𝚪and orientation agreed with 
independent LF results [with L. Maraschi]

• Link between Lrad and Lkin (from SSC) for 
radio-loud AGN

• First estimate of  blazar contribution to      𝛾–ray background based on 16 EGRET 
detections: ~ 66% [with A. Fabian]

• Jet-disc connection in blazars and radio 
galaxies, transition between radiatively 
efficient and inefficient discs at         Ldisc/
LEdd ~ 1%

Gabriele Ghisellini

Annalisa Celotti

Tullia Sbarrato
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Gabriele Ghisellini

Annalisa Celotti

Tullia Sbarrato

Sbarrato, Padovani, & Ghisellini (2014)
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1992 – 1997: assistant professor @ Rome Tor Vergata

Alfonso Cavaliere
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1994: first paper with Paolo Giommi  

Paolo Giommi
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1995: greatly expanded analysis   
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1995: greatly expanded analysis   

Beware of selection effects!

Why assume two populations when one can 
explain all observations with one? 
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1998 – 2007: New blazar surveys 

We started our own blazar surveys:
• the Deep X-Ray Radio Blazar Survey (DXRBS) [with 

P.G., Eric Perlman, Hermine Landt, and others] Eric Perlman

Hermine Landt
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Observing runs @ La Silla, Chile 
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1997 – 2003: ESA staff  member @ STScI, 
Baltimore (Archive Scientist)
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1998: Turku Conference on the BL Lac Phenomenon 
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2000: Blazar Demographics and Physics @ STScI
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2000: Blazar Demographics and Physics @ STScI
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2000: Blazar Demographics and Physics @ STScI
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2003 – 2004: The Great Observatories Origins 
Deep Survey survey @ STScI (GOODS) 

Mauro Giavalisco

Mark Dickinson
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1997 – 2004: AGN and blazar X-ray spectra

• X-ray spectra of  AGN from the WGA catalog of  ROSAT 
sources (0.1 – 2.4 keV) [with P.G., Martin Elvis, and 
Fabrizio Fiore] Martin Elvis

Fabrizio Fiore
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Padovani, Costamante, Giommi, et 
al. (2004)
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2003 – 2025: ESO staff  member

Piero Rosati

Vincenzo Mainieri
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The Astrophysical Virtual Observatory (AVO)
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The Astrophysical Virtual Observatory (AVO)
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2007 – 2016: deep radio fields, source identification 
with a multi-wavelength approach

• Chandra Deep Field South (CDFS) and Extended CDFS 
[with Ken Kellermann, Piero Rosati, Vincenzo Mainieri, 
Margherita Bonzini, Paolo Tozzi, Neal Miller, and others]

Ken Kellermann

Paolo TozziMargherita Bonzini
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2015 – 2019: WISE High Synchrotron Peak (WHSP) Surveys

• WISE High Synchrotron Peak (WHSP) surveys [with P.G., 
Bruno Arsioli, Yu-Ling Chang, and others]

Yu-Ling Chang

Bruno Arsioli
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2016 – 2023: AGN outflows 

• SINFONI Survey for Unveiling the Physics and Effect of  
Radiative feedback (SUPER) collaboration [with Vincenzo 
Mainieri, Darshan Kakkad, Chiara Circosta, and many 
others]

Darshan Kakkad

Chiara Circosta
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The neutrino era: neutrino Astronomy

Theo Glauch

• Astrophysical counterparts of  IceCube neutrino 
sources [with Elisa Resconi, Paolo Giommi, Andrea 
Turcati, Theo Glauch, Martin Huber, Bruno Arsoli, 
Yu-Ling Chang, Foteini Oikonomou, Martina Karl, 
Chiara Bellenghi, Roberto Gilli]

Andrea TurcatiMartina  
Karl

Foteini  
Oikonomou

Chiara  
Bellenghi

Roberto Gilli
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The neutrino era: lepto-hadronic modelling

• Theoretical modelling of  neutrino source candidates 
[with Foteini Oikonomou, Maria Petropoulou, Narek 
Sahakyan, Xavier Rodrigues, Frank Rieger, Elisa 
Resconi, Paolo Giommi]

 Maria PetropoulouNarek SahakyanXavier RodriguesFrank Rieger
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The neutrino era: optical identification and spectra

• Identification and spectra of  neutrino source 
candidates [with Simona Paiano, Renato Falomo, Aldo 
Treves, Alberto Ulgiati, Elisa Resconi, Paolo Giommi]

Simona Paiano & Renato FalomoAlberto Ulgiati
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ESO, the GTC, and the LBT meet IceCube:              
the SIN project

• The Spectra of  IceCube Neutrinos (SIN) sources: redshift and 
characterization of  the Giommi et al. (2020) sample

ESO VLT                      Gran Telescopio CANARIAS     Large Binocular Telescope 
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Blazar-boosted dark matter

Isaac Sarnoff

Francesco Arneodo

Laura Manenti
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Cosmic rays 

Elena Manao



37

Review papers

• Unified Schemes for Radio-Loud Active Galactic Nuclei, C. M. Urry & P. Padovani, 1995 
• The faint radio sky: radio astronomy becomes mainstream, P. Padovani, 2016 
• Active galactic nuclei: what's in a name?, P. Padovani, D. M. Alexander, R. J. Assef, B. De Marco, P. 

Giommi, R. C. Hickox, G. T. Richards, V. Smolčić, E. Hatziminaoglou, V. Mainieri, M. Salvato, 
2017  

• The origin of  radio emission from radio-quiet active galactic nuclei, F. Panessa, R. D. Baldi, A.  Laor, P. 
Padovani, E. Behar, I. McHardy, 2019 

• Progress in unveiling extreme particle acceleration in persistent astrophysical jets, J. Biteau, E. Prandini, L. 
Costamante, M. Lemoine, P. Padovani, E. Pueschel, E. Resconi, F. Tavecchio, A. Taylor, A. Zech, 
2020 

• Astrophysical Neutrinos and Blazars, P. Giommi & P. Padovani, 2021 
• Active Galactic Nuclei and Their Demography Through Cosmic Time, S. Bianchi, V. Mainieri, P. Padovani, 

2022 
• High-energy neutrinos from the vicinity of  the supermassive black hole in NGC 1068, P. Padovani, E. 

Resconi, M. Ajello, C. Bellenghi, S. Bianchi, P. Blasi, K.-Y., Huang, S. Gabici, V. Gámez Rosas, H. 
Niederhausen, E. Peretti, B. Eichmann, D. Guetta, A. Lamastra, T. Shimizu, 2024
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Review papers

2022Bianchi, Mainieri, Padovani 
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• Why do a minority of  AGN have jets? 

What we still do not know (biased and incomplete) 
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BH accretion history
X-ray

Star formation history

IR
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What we still do not know (biased and incomplete) 

42

• Are AGN multi-messenger emitters?

• If  so, why only some classes? and which ones? 

• What accelerates particles in AGN (shocks, magnetic reconnection, 
shear, magnetosphere of  rotating region, …)?  

• And do not mention Little Red Dots …. !



Maybe this makes sense?
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The greater the sphere of  our knowledge, 
the larger is the surface of  its contact with 
the infinity of  our ignorance*

* Anonymous quotation in A Short History of  Astronomy, A. Berry (New York, Dover) 
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    you’ll meet the more ideas  
    you’ll have 
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• Move around and talk to  
    people: the more colleagues  
    you’ll meet the more ideas  
    you’ll have 

Success is dangerous. One begins to copy oneself, and 
to copy oneself  is more dangerous than to copy 
others. It leads to sterility (Pablo Picasso)



And finally … 
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• Don’t publish too much: 
use the time you save to 
think

• Move around and talk to  
    people: the more colleagues  
    you’ll meet the more ideas  
    you’ll have 

• Change topic every now 
and then; start from 
scratch  

• Have fun! 


