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Gruppioni+ 2013 

The Herschel total IR luminosity function 
The cosmic star formation rate density 
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Still a large spread in data at z>2-3: new super-deblended Herschel catalogue 
in COSMOS  allowing reliable photometry for galaxies in FIR+mm bands 

The cosmic star formation rate density 



2.  X-ray properties of IR-selected AGN at the peak of 
black hole accretion  activity (z~1.5-2) 

     Relatore DIFA: Cristian Vignali

SED-fitting for >7000 Herschel-PEP sources 
(PACS+SPIRE fluxes) 

Large variety of IR SEDs :  
 
Many (≥50%) show  
the presence of AGN  
 
    



2.  X-ray properties of IR-selected AGN at the peak of  
     black hole accretion  activity (z~1.5-2) 

	  
SF-AGN dominate ρIR 
at 1 < z < 3 

Deep X-ray and ALMA data in the GOODS and COSMOS fields: 
 
Study X-ray and mm properties of SF-AGN dominating at the epoch of AGN 
and SF activity peak 

AGN	  

SF	  



NGC 1194 

10% of galaxies in the local universe host a Seyfert nucleus 

3.  ISM properties (X-ray dissociation regions versus shocks) and AGN 
fueling in the innermost regions of the local Seyfert NGC1194 
through CO and SiO emission with ALMA
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ALMA is now providing unprecedented insights 
in the innermost regions of Seyfert galaxies, where  
the effects of the presence of the BH starts 
influencing 
the surrounding gas physics and motion. 
 
CO line transitions trace the H2 molecular gas  
reservoire, feeding the BH and forming stars 



3. ISM properties (X-ray dissociation regions versus 
    shocks) and AGN fueling in the innermost regions of the 
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    with ALMA 

	  
The CO transitions at different energies can be 
excited by different mechanisms:  
SF, AGN or shocks 

In the local Seyfert NGC 1194 ALMA CO(2-1) and SiO (tracer of shocks) lines 
are available, allowing to unveil the mechanism responsible for the excitation 

Mingozzi+ 2017 

Shock tracers are 
needed to test 
the model results  

NGC 1194 


