
Active Galaxies: program. I 

ü Introduction to the course. 

1. Brief historical perspective on AGN. 

2. Pills on on radiative transfer and on thermal and non-thermal processes. 

3. AGN classification and unification model. 

4. Insights into AGN innermost regions via X-ray observations.

5. Jetted vs. not-jetted AGN. Emission processes, observational features, spectral 
energy distributions, and blazar sequence. Prospects for the Cerenkov Telescope 
Array. 

6. On the nature of obscuration in AGN: torus vs. host galaxy. Photometric and 
spectroscopic selection techniques of obscured AGN. 



Active Galaxies: program. II
7. The black hole paradigm. Radiatively efficient (Shakura-Sunyaev) accretion discs vs. 

ADAF solutions. Slim discs and their potential application to growing BHs. 

8. A close look at the innermost regions of AGN: EHT and GRAVITY results.

9. The Galactic Center: SgrA* and its accretion history up the recent flares. The 
Galactic Plane: Fermi bubbles and X-ray chimneys.

10. AGN-galaxy co-evolution models at high redshift vs. AGN unification model.  
Formation and evolution of AGN. X-ray surveys and the cosmic X-ray background. 
The Soltan argument. 

11.The realm of high-redshift AGN and theories on seed black holes. 

12.BH masses from reverberation studies and scaling relations. 

13.Feedback (radiative/mechanic) from AGN. The impact of winds and outflows on 
small and large scales in setting the M-sigma relation. Recent multi-wavelength 
studies.



• H. Bradt: "Astrophysics Processes: The Physics Of Astronomical Phenomena", Cambridge 
University Press

• G. B. Rybicky, A. P. Lightman: "Radiative Processes in Astrophysics", Wiley

• G. Ghisellini: "Radiative processes in high energy astrophysics", Springer, Lecture Notes in 
Physics 873

• B. M. Peterson: "An introduction to Active Galactic Nuclei", Cambridge University Press

• H. Netzer: "The Physics and Evolution of Active Galactic Nuclei", Cambridge University Press

• V. Beckmann, C. Shrader: "Active Galactic Nuclei", Wiley-VCH

• Frank J., King A. & Raine D.: "Accretion Power in Astrophysics", Cambridge University Press

• F. D. Seward, P. A. Charles: "Exploring the X-ray Universe", Cambridge University Press

• Haardt F., Gorini V., Moschella U., Treves A., Colpi M.: "Astrophysical Black Holes", Springer, 
Lecture Notes in Physics, 905

• Falanga M., Belloni T., Casella P., Gilfanov M., Jonker P., King A.: "The Physics of Accretion onto 
Black Holes", Springer, Space Sciences Series of ISSI

+ literature articles (https://arxiv.org)

Emission processes

AGN properties+class

Accretion-disc physics

Several topics

Suggested textbooks (not needed to read all/everything)

https://arxiv.org/
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• Oral examination (one topic at your choice, then questions on all course)
• Textbooks for deeper insights + specialistic papers + slides (as a 

“guideline”) + https://arxiv.org

Slides available on Virtual Learning Environment

and at http://www.bo.astro.it/~vignali/Active_Galaxies/AA2021-22

Check latest news for info/change of dates/exams/etc

Room 4S1, IV floor Department building, U3 – Navile
Email: cristian.vignali@unibo.it

http://www.bo.astro.it/~vignali/Active_Galaxies/AA2021-22

