








Low	mass	stars	will	sit	on	the	main	
sequence	for	a	long	time	and	then	
evolve	to	become	a	white	dwarf.	In	both	
cases,	the	metals	they	contain	will	be	
removed	from	the	enrichment	process

Higher	mass	stars	will	lock	up	some	part	
of	their	mass	in	neutron	stars	or	black	
holes	….	The	amount	will	depend	on	the	
details	of	the	supernova	explosion.	The	
diagram	on	the	left	gives	one	theoretical	
estimate	of	this.
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Of	the	new	generation	of	stars	formed,	some	will	go	supernova	
(immediately,	in	our	instantaneous	recycling	approximation)	and	so	add	
gas	and	metals	back	to	the	ISM.	The	rest	will	remain	as	long	lived	stars.









Q:	for	a	gas-rich	dIrr galaxy	like	
the	ones	shown	in	this	plot,	how	
would	you	measure	the	gas	
fraction	on	the	x	axis?	Hint:	
telescopes	using	different	spectral	
regions	required….



Q:	how	will	the	metallicity distribution	of	stars	in	a	galaxy	differ	from	
that	of	the	ISM?	Why?





closed	box	model
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Data	for	stars	in	solar	
neighborhood

Closed	box	model

This	is	known	as	the	G	dwarf	problem
Because	G	dwarfs	are	long	enough	lived	to	be	good	
tracers	of	the	stellar	metallicity distribution



Modifying	the	closed	box	model

Q:	what	are	some	possible	modifications	of	our	very	simple	model	
which	might	help?	
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