
Peter Camps, Ghent University                            Contact Group Meeting, Oct 11, 2016	

Far-infrared	and	dust	proper0es	of	present-
day	galaxies	in	the	EAGLE	simula0ons	

Peter	Camps	
Astronomical	Observatory	
Ghent	University,	Belgium	



Peter Camps, Ghent University                            Contact Group Meeting, Oct 11, 2016	

Introduc0on	
Far-infrared	and	dust	proper0es	of		
present-day	galaxies	in	the	EAGLE	simula0ons	

	Peter	Camps,	James	Trayford,	Maarten	Baes,	Tom	Theuns,	et	al.	
	MNRAS	2016,	462,	1057–1075	

•  Create	mock	observa.ons	of	galaxies	simulated	in	a	
cosmological	se7ng,	including	the	effects	of	dust	

•  Compare	infrared/submm	results	to	observed	galaxies	to	
constrain	the	parameters	in	the	model	
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Cosmological	simula.on(s)	

100	Mpc	box	

7	billion	par.cles	

Dark	maDer	

Baryons	

Star	forma.on	&	feedback	

	

Calibrated	to	reproduce	present-day	
galaxy	stellar	mass	func.on	

Schaye	et	al.	2015		

EAGLE	
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Schaye	et	al.	2015		
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Baes	et	al.	2003,	2011	
Camps	&	Baes	2015	

3D	dust	con.nuum	Monte	Carlo	radia.ve	transfer		

Define	geometry	and	
proper.es	of	sources	
(stars)	and	sinks	(dust)	

Construct	images	and	
SEDs,	taking	into	account	
scaDering,	absorp.on	
and	NLTE	emission	by	
dust	

SKIRT	

Dust	emission	

Ex.nc.on	

Stellar	emission	

www.skirt.ugent.be	
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Construc0ng	mock	observa0ons	

Band-integrated	
magnitudes	and	colors	
Stellar	mass,	dust	mass,	
dust	temperature	
Star	forma.on	rates	

Stars	

Gas	

S.F.	
regions	

EAGLE	
snapshot	

SKIRT		
input	

Bruzual-
Charlot	SED	

Mappings	III	
SED	

Dust	

SKIRT	=	dust	radia0ve	transfer	
absorp0on	à	re-emission	

“Observe”	

SED	UV-submm	

Build	sub-
grid	model	

Groves	et	al.	2008	

Bruzual	&	
Charlot	2003	
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EAGLE	galaxy	set	matching	HRS	sample	

Match	282	galaxies	in	
Herschel	Reference	
Survey	(HRS)	sub-sample	
		Boselli	et	al.	2010,2012	
		Cortese	et	al.	2012	

•  K-band	luminosity	
•  Late	vs.	early	types	

K-band	luminosity	

Early	types	

Reference	
simula.on	

Zoom-in	

Number	of	galaxies	
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Inferred	stellar	and	dust	mass	

Intrinsic	dust	mass	Intrinsic	stellar	mass	

Stellar	mass	from	mock	observa.ons	
of	op.cal	(g	and	i	band)	fluxes,	
mimicking	the	procedure	of	Cortese	
et	al.	2012	(or	ZibeX	et	al.	2009)	

Dust	mass	from	mock	observa.ons	of	
far-infrared/submm	fluxes	(150/250/500	
μm)	mimicking	the	procedure	of	Cortese	
et	al.	2012	

0.25	dex	offset	

Scales	with	
absorp.on	
coefficient	



Peter Camps, Ghent University                            Contact Group Meeting, Oct 11, 2016	

Inferred	star-forma0on-rate	indicators	

Intrinsic	SFR	Intrinsic	SFR	

Star-forma.on	rate	from	mock	observa.ons,	mimicking	the	calibra.ons	
listed	in	KennicuZ	&	Evans	2012	in	three	different	wavelength	ranges	

Intrinsic	SFR	

NUV	 TIR	 24	μm	

Simulated	dust	
insufficiently	
heated?	
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Dust	scaling	rela0on	
Mock	EAGLE	results	(red)	versus	observa.ons	(black)	–	(Cortese	et	al.	2012)	

NUV-r	colour,	ohen	used	as	an	indicator	
for	specific	star-forma.on	rate	(sSFR)	

Dust-to-stellar	mass	
ra.o,	derived	from	
mock	EAGLE	fluxes	
mimicking	the	
observa.onal	
procedure	of	
Cortese	et	al.	2012	

Observa.ons	are	
reproduced	well,	

including	the	turn-off	

Star-forma.on	

Du
st
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Submm	colour-colour	rela0on	

Temperature	

Wavelength	

150,250,500	μm	

Mock	EAGLE	submm	flux	ra.os	(red)	compared	to	observa.ons	(black)	–	
(Boselli	et	al.	2012)	

Simulated	dust	
insufficiently	

heated	
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Conclusions	
	

•  Mock	UV-submm	observa.ons	(including	effects	of	dust)	of	
galaxies	in	the	cosmological	EAGLE	simula.on	reproduce	HRS	
observa.ons	reasonably	well	

•  Body	of	dust	is	insufficiently	heated,	most	likely	because	of	
iden.fied	limita.ons	in	the	employed	sub-grid	models	
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Ques0ons?	


