
• How	can	we	compute	the	AGN	luminosity	from	BH	
accretion,	what	is	the	radiative	efficiency?

➡ L_AGN	=	eps_r	dMBH/dt	c2


➡ Fraction	of	the	energy	released	by	accreting	material	that	is	radiated	away	as	
electromagnetic	radiation,	rather	than	being	advected	into	the	black	hole	or	
carried	away	by	outflows	or	jets


• What	is	meant	with	Eddington	accretion	or	luminosity?	Can	
you	imagine	conditions	when	the	Eddington	limit	likely	does	
not	apply?

➡ In	a	spherical	accretion	model,	Eddington	accretion	is	the	maximum	possible	

accretion	where	(inward	directed)	gravitational	force	is	balanced	by	the	(outward	
directed)	radiation	pressure	force.


➡ Non-spherical	accretion	—	cold,	turbulent	gas;	Anisotropic	radiation	(e.g.	in	
presence	of	outflows	or	jets);	Strong	magnetic	fields	can	channel	material	onto	
the	black	hole	along	field	lines,	reducing	the	role	of	radiation	pressure;	If	accreting	
material	is	clumpy	rather	than	continuous,	radiation	may	preferentially	interact	
with	lower-density	regions	while	higher-density	clumps	continue	to	accrete.
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• How	is	BH	growth	and	AGN	fb	typically	approximated	in	
cosmological	simulations?	What	are	the	caveats?

➡ BH	growth	via	mergers	and	gas	accretion	(Bondi-Hoyle	approach).	BH	feedback	

via	different	numerical	schemes	(thermal,	“offset	bubble”,	kinetic,	stochastic)


➡ Caveats:	not	resolving	gas	accretion	below	a	few	10s	of	parsec	(often	not	
resolving	the	Bondi	radius),	simplified	seeding,	AGN	radiation	neglected,	
momentum	and	energy	released	at	much	larger	scales	compared	to	nature.


• In	which	ways	can	AGN	feedback	impact	the	ISM	of	galaxies	
and	other	properties?

➡ Energy	(from	radiation,	winds,	jets)	can	heat	the	gas,	(ionise	it)	and	possibly	

expel	it	out	of	the	galaxy/halo


➡ Crucial	for	reducing	the	amount	of	cold	gas	and	SFR,	and	predicting	a	population	
of	quiescent	massive	low-z	galaxies	with	old	stellar	populations,	realistically	low	
stellar	content	at	a	given	halo	mass,	realistic	massive	end	of	the	stellar	mass	fct,	
realistically	large	sizes	and	elliptical-like	morphologies
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