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Extreme Activity 

•  Bursting systems 
(starbursts and AGN) 

•  Interactions between 
black holes and their hosts 



Bursting systems (starbursts and AGN) 
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Old view: powerful high-z SFGs are like local analogues 
–”bursting systems” 
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New view: high-z SFGs are “quiescent” even to quite high SFRs 

Elbaz 
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Tacconi’s talk$
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(A few) key questions:  

•  Does SF really proceed differently in 
starbursts? 

•  Are mergers the main triggering 
mechanism? 

•  Where does the transition between 
“quiescent” and “bursting” really occur? 

•  Is this directly linked to AGN fueling? Is 
there an evolutionary sequence between 
starbursts and quasars (esp. at high z)? 

Lacey’s talk$



Interactions between black holes and their hosts 



Old view: Black holes not important? 



Old view: Black holes not important? 

e.g., Davé, Oppenheimer, talks 
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New-(ish) view: Black holes might be very important 

Also abundance profiles in the ICM/etc. (McCarthy) 

bulge 
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galaxies 

groups 

clusters 



New-(and old) view: AGN (and feedback) take many forms 
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˙ m = ˙ M / ˙ M Edd < 0.01

ADAF 

under-luminous disks 
strong jets 

Central engine 
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Blandford & Znajek 1977 
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Black hole accretion modes 
Fanidakis, Heckman 



Moderate-level accretion appears to occur in non-merging 
systems and are naturally associated with star formation 
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Heckman, Mullaney, 
Alexander, Schawinski 

Little difference between 
AGN hosts and non-AGN 

Kauffmann & Heckman 

Xue et al., Alexander’s talk 

Mullaney et al.$



Accretion is messy and stochastic 
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Novak’s talk 
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(A few) key questions:  

•  How exactly does AGN radiative or 
mechanical luminosity couple to gas? 
How do we properly model this in 
simulations? 

•  What is the abundance of galaxy-scale, 
radiatively-driven quasar outflows? 

•  Do AGN really govern the entropy in 
groups at high redshift? What mode of 
AGN are these? 

•  How are the first “seed” black holes 
produced? Do BHs grow faster or slower 
(on average) than their hosts? 



Doktor Professor 



Doktor Professor 



What is the dominant gas supply for star formation? 

Halo accretion Cold flows 

Mergers 

Doktor Professor 



Will we believe this whole paradigm in 20 years? 

Yes No 

Don’t care 

Doktor Professor 


