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Role of AGN in galaxy evolution

What can we learn from the BH-Bulge relation?
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No IRA

Explicit timescales for SNIa SNII and AGB stars
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Updated treatment of stellar feedback
Hirschmann De Lucia & Fontanot 2016 
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GSMF

Hirschmann, De Lucia & Fontanot 2016 (see also Henriques+13 or White+14)
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GAEA

Evolution of the De Lucia & Blaizot 2007 SAM
Detailed Chemical Enrichment De Lucia+14

Updated treatment of stellar feedback
Hirschmann De Lucia & Fontanot 2016 

Other projects 
H2-based star formation prescriptions Xie+17

HI content of DMHs Zoldan+17

Variable IMF Fontanot+17a



  

Fontanot+17a, in prep.



  

Properties of high-z galaxies
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Conclusions I

Strong stellar-driven outflows coupled with 
mass-dependent re-accretion timescales 
are able to recover the evolution of the 
rest-frame UV and optical LFs over the 
redshift range 4<z<7

GAEA provides a self consistent picture of 
galaxy evolution at z<10

Beware Dust!
GAEA in qualitative agreement with UV-selected samples

Self-consistent models of dust still missing

Powerful discriminant between different stellar feedback 
schemes



  

AGN activity in theoretical 
models of galaxy formation

Represents a viable “solution” for a number of 
long-standing theoretical problems

Properties of AGN and Galaxy population are 
“similar”

Joint evolution of Galaxies and AGNs 



  

6) Quenching of 
Cooling Flows5) Jet Development

RADIO-MODERADIO-MODE

BRIGHTBRIGHT
QUASAR-MODEQUASAR-MODE

6) Quenching of 
Star Formation

5) Triggering of 
Galactic Winds



  

Different regimes
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Bright-phase

Galaxy Mergers

Springel+05
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BH-bulge relation

Credits Dave Alexander Dave Alexander



  

Assembly of BH-bulge relation

Colpi+07Colpi+07
Volonteri+10Volonteri+10
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Mergers vs Secular

Kormendy & Ho13Kormendy & Ho13
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MonacoFontanotTaffoni07

MORGANA
MOdel for the Rise of GAlaxies aNd Agns
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QT WindsQT Winds
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MORGANA
prediction

(back 2006)



  

QSO evolution in MORGANA

Cold gas in Bulges fuels BH accretion

Galaxy Mergers - Disc Instabilities - direct inflow

Explicit modeling of cold gas “reservoir” 
around the central SMBH
Reservoir viscosity regulates SMBH accretion 

Umemura01 Granato+04
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QSO evolution in MORGANA

Cold gas in Bulges fuels BH accretion

Galaxy Mergers - Disc Instabilities - direct inflow

Explicit modeling of cold gas “reservoir” 
around the central SMBH
Reservoir viscosity regulates SMBH accretion

 

Interplay between stellar and AGN feedback
Kinetic Stellar Feedback 

Triggering of galactic winds

Fontanot+06



  



  



  



  

Conclusions II

Steepening of BH-Bulge relation favours  
co-evolution

Self-regulation of BH and Bulges

MORGANA view: interaction between stellar 
and AGN feedbacks

Kinetic stellar feedback affects small bulges heavily by 
removing cold gas content and limiting BH growth

Prediction: normalization of BH-Bulge relation evolves 
with redshift (but its shape does not)
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