
Testing evolutionary scenarios of the obscuration properties of Active Galactic Nuclei

Observational  studies  in  the  last  20  years  have  revealed  that  most  if  not  all  galaxies  in  the
Universe host supermassive black holes at  their centres with masses millions or  billions times
larger than the Sun. These exotic astrophysical objects are believed to form via accretion events:
material is funneled to he nuclear regions of the galaxy, where it is devoured by the black hole,
thereby increasing its mass. This process generates huge amounts of energy that can be observed
at  various  parts  of  the  electromagnetic  spectrum with  characteristic  signatures  that  define  the
population of Active Galactic Nuclei (AGN). 

The generic  black-hole formation scenario above suggests that  the early  stages of  black hole
growth are likely to occur behind an obscuring screen of matter. This is because the inflowing
material to the black hole consists of gas and dust clouds, which can absorb large fractions of the
emitted radiation. At later stages the energy released by the accretion process interacts with matter
in the vicinity of the black hole and generates winds that sweep the obscuring screen of material
away and allow the AGN to shine unobstructed. These same outflows however, will also slow down
the inflowing material from reaching the black hole and eventually halt the accretion process. In
this evolutionary picture correlations should be expected between the growth rate of black holes
and the level of obscuration.

This project will use multiwavelength observations to study the accretion properties of AGN (e.g.
Eddington  ratio)  over  a  wide  range  of  obscuration  levels.  Any  systematic  differences  will  be
interpreted in the context of the evolutionary scenario above as well as simple orientation models,
whereby the level of AGN obscuration is related to the random orientation of gas and dust clouds
relative to the observer. A systematic association of obscured AGN with fast-accreting black holes
would provide strong evidence for the evolutionary scenario. Forward-models are expected to be
developed for the interpretation of the data. The project will be carried out in collaboration with
National Observatory of Athens and the University of Duhram and will use the diverse expertise on
both observations and theory offered by the BiD4BEST nodes. 


