
• What	do	we	mean	with	“stellar	feedback”,	which	
processes	are	included?	What	can	these	processes	do	the	
ISM?

➡ Supernova	explosion,	stellar	winds,	ionising	radiation	(photo-ionisation	and	

radiation	pressure)


➡ Heat	gas,	ionise	gas,	eject	gas	out	of	the	galaxy


• How	can	stellar	feedback	processes	drive	galactic-scale	
outflows,	what	are	the	key	process(es)	according	to	small-
scale	ISM	simulations?

➡ SN	are	mainly	responsible	for	it,	but	only	if	they	go	off	at	sites	with	lower	

density/higher	T	(not	birth	places)


➡ To	make	SN	efficiently	driving	galactic-scale	outflows,	stellar	winds	and	
radiation	is	needed	to	“pre-process”	the	gas	(make	it	warmer	and	less	dense)	
so	that	SN	are	efficient!	
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•Why	is	it	problematic	to	model	stellar	feedback	in	
cosmological	simulations?	Which	solutions	have	been	
developed?

➡ Dynamic	range	problem	(energy/momentum	injection	happens	on	unresolved	

scales).	Thermal	energy	is	radiated	away	immediately	—>	numerical	tricks	to	make	
stellar	feedback	efficient		


➡ E.g.:	Kinetic	schemes,	Delayed	cooling,	“stochastic”	model,	two-phase	model	etc.


•What	do	simulations	predict	of	how	stellar	feedback	can	
impact	galaxies	properties?	What	can	and	what	can’t	be	
answered	via	cosmological	simulations?	

➡ Crucial	for	low-mass	to	intermediate-mass	galaxies,	regulate	SF	(suppress	it	at	

high	redshift	and	delay	towards	later	times),	anti-hierarchical	trend,	delayed	
chemical	enrichment,	higher	cold	gas	fractions	at	z<2,	development	of	spiral	
structure,	larger	sizes,	flatter	rotation	curves	etc.


➡ The	relative	impact	of	different	stellar	fb	processes	on	galaxy	properties	cannot	be	
addressed.
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•Can	stellar	feedback	solve	tensions	with	LambdaCDM,	and	
if	yes,	which	ones	and	how?

➡ Missing	satellite	and	too-big-too-fail	problem:	Stellar	fb	prevents	the	

formation	of	too	many	(visible)	satellite	galaxies	and	reduces	the	mass	at	a	
given	subhalo	mass.


➡ Lowering	low-mass	end	of	the	stellar	mass	fct


➡ Cusp/core	problem,	and	flatter	rotation	curves	of	MW-like	galaxies


•Why	can	stellar	feedback	help	to	form	realistic	spiral-like	
galaxies?

➡ This	is	because	stellar	fb	removes	low-angular	momentum	gas	at	early	

cosmic	epochs,	which	is	re-accreted	back	onto	the	galaxy	at	later	times	with	
higher	angular	momentum	—>	gas	disk	—>	stellar	disk
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•Is	SF,	gas	cooling,	chemical	enrichment	and	stellar	
feedback	sufficient	to	predict	realistic	galaxy	populations?

➡ No	because	of	problems	with	massive	galaxies


➡ Overcooling	problem,	too	massive	at	a	given	halo	mass


➡ Over-estimation	of	the	massive/luminous	end	of	the	stellar	mass	fct


➡ Too	star-forming,	NO	build	up	of	quiescent	galaxies	as	observed


➡ Too	small	sizes


➡ Too	disk-like	galaxies


➡ Cooling	flow	problem	in	galaxy	clusters
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