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12.					Observations	of	a	supergiant	star	in	the	Upper	Sco	OB	Association	
indicate	that	it	has	a	spectral	type	of	A5II	with	magnitudes	of	B	=	5.38	
mag	and	V	=	4.55	mag	that	have	been	modified	by	dust.		Assuming	a	
standard	RV	=	3.1,	calculate	the	hydrogen	column	density	(cm-2)	along	
this	line	of	sight.		Table	1	from	Fitzgerald	1970,	A&A,	4,	234	(“The	
Intrinsic	Colours	of	Stars	and	Two-Colour	Reddening	Lines”)	is	attached.	
	
	

	
	
	
	
	
	



	
13.					In	this	problem,	you	will	explore	extinction/opacity	laws	at	OIR	
and	far-infrared/millimeter	wavelengths.	
	
(a) Consider	a	UV	to	near-IR	dust	extinction	law	that	varies	with	

wavelength	as	a	power-law	Al	~	l-b	[mag].		What	power-law	
index	b	corresponds	to	RV	=	3.1	for	standard	ISM	dust	?	
	

(b) Dust	grains	can	coagulate	and	grow	in	size	in	dense	environments.		
Furthermore,	in	cold	environments,	ices	(H2O,	CO,	etc.)	can	form	
on	the	surface	of	the	grains.		These	effects	change	the	opacity	of	
the	grains.		In	a	classic	paper	by	Ossenkopf	&	Henning	(1994	A&A,	
291,	943),	the	dust	opacities	were	calculated	for	dust	grains	that	
have	coagulated	at	different	densities	and	with	different	amounts	
of	H2O	ice.		Column	5	for	grains	coagulated	at	a	density	of	106	cm-3	
with	thin	ice	mantles	(called	“OH5”	dust)	is	a	very	popular	model	
used	to	approximate	the	opacities	of	dust	in	dense	star	forming	
regions	at	far-infared	through	millimeter	wavelengths.		Assume	
the	dust	opacity	at l	>=	350	µm	is	well	described	by	a	single	
power	law	with	kn ~ l	-b [cm2/g].		Calculate	b for	OH5	dust.		
HINT:	use	a	linear	regression.	
	

Portion	of	Table	1	from	Ossenkopf	&	Henning	1994	(p.	949).	



	


