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intro why infrared? dust?

what...

...does ir show?

.cold long-lived stars

.evolved stars

.dust

...does dust hide?

.star formation (sf)

.active galactic nuclei (agn)
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facts
.mostly emitting at mir/fir/sub-
mm wavelengths
.hides intense sf/agn activity
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da cunha et al.(2008)
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strategy tracing hot dust

facts
.mostly emitting at mir/fir/sub-
mm wavelengths
.hides intense sf/agn activity

questions
.do we really understand it?
.how about evolution?
.how about hot dust?

estimate luminosities
.1.6µm - interpolation
.3.3µm - observed band

6

hot dust contribution at ir wavelengths. Dashed line refers 
to Arp220, while the dotted line to IRAS 19254-7245.
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strategy sample

sample selection
.cosmos (ilbert et al.2009)

.early/late/starb. - sed fitting

.agn - k-[4.5]<0 or KI 

agn ir selection: KI
pros:
.simple
.more complete
.allow deeper flux levels
.statistically larger samples

cons:
.restricted to irac bands
.contamination by sf galaxies
.bias toward luminous agn
.bias toward unobscured agn

7

Monday, September 12, 2011



Santiago, 30th June 2011. Hugo Messias /12

Multiwavelength Views of the 
ISM in High-Redshift galaxies.
Santiago, Chile, 2011

strategy sample

sample selection
.cosmos (ilbert et al.2009)

.early/late/starb. - sed fitting

.agn - k-[4.5]<0 or KI 

agn ir selection: KI
pros:
.simple
.more complete
.allow deeper flux levels
.statistically larger samples

cons:
.restricted to irac bands
.contamination by sf galaxies
.bias toward luminous agn
.bias toward unobscured agn

7

Monday, September 12, 2011



Santiago, 30th June 2011. Hugo Messias /12

Multiwavelength Views of the 
ISM in High-Redshift galaxies.
Santiago, Chile, 2011

strategy sample

sample selection
.cosmos (ilbert et al.2009)

.early/late/starb. - sed fitting

.agn - k-[4.5]<0 or KI 

agn ir selection: KI
pros:
.simple
.more complete
.allow deeper flux levels
.statistically larger samples

cons:
.restricted to irac bands
.contamination by sf galaxies
.bias toward luminous agn
.bias toward unobscured agn

7

Monday, September 12, 2011



Santiago, 30th June 2011. Hugo Messias /12

Multiwavelength Views of the 
ISM in High-Redshift galaxies.
Santiago, Chile, 2011

strategy sample

sample selection
.cosmos (ilbert et al.2009)

.early/late/starb. - sed fitting

.agn - k-[4.5]<0 or KI 

agn ir selection: KI
pros:
.simple
.more complete
.allow deeper flux levels
.statistically larger samples

cons:
.restricted to irac bands
.contamination by sf galaxies
.bias toward luminous agn
.bias toward unobscured agn

7

Monday, September 12, 2011



Santiago, 30th June 2011. Hugo Messias /12

Multiwavelength Views of the 
ISM in High-Redshift galaxies.
Santiago, Chile, 2011

strategy sample

sample selection
.cosmos (ilbert et al.2009)

.early/late/starb. - sed fitting

.agn - k-[4.5]<0 or KI 

agn ir selection: KI
pros:
.simple
.more complete
.allow deeper flux levels
.statistically larger samples

7

ki. the dashed blue frontiers delimit the AGN loci. The 
colour tracks are divided into (a) early/late, (b) starbursts, 
(c) hybrids, and (d) agn. the dotted portion of the tracks 
indicate 0<z<1, solid otherwise. red dots mark z=2.5.
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ki. the dashed blue frontiers delimit the AGN loci. The 
colour tracks are divided into (a) early/late, (b) starbursts, 
(c) hybrids, and (d) agn. the dotted portion of the tracks 
indicate 0<z<1, solid otherwise. red dots mark z=2.5.

stern et al.(2005) ‘wedge’. the dashed blue frontiers delimit 
the AGN loci. The colour tracks are divided into (a) early/
late, (b) starbursts, (c) hybrids, and (d) agn. the dotted 
portion of the tracks indicate 0<z<1, solid otherwise.
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ir luminosity functions

worth of note
.bimodality (Drory et al.2009 and refs)

.faint-end agn at low-z

.bright-end agn at high-z: flux 
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Fu et al.(2010)
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ir the agn boost

the erg case
extremely red galaxies

colour selection
.EROs - i775-Ks>2.5
.IEROs - z850-[3.6]>3.25
.DRGs - J-Ks>1.35

two known properties
.massive
.high agn fraction
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dust luminosity density func.
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dust luminosity density func.

early
.contribute the least

late
.as much as starburst at the 
bright-end

starburst
.highest contributor to the 
faint-end

agn
.number vs contribution
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dust evolution

total
.decays 1dex more than sfh
.failure to extract dust 
emission?
.dust depletion? (Dunne et al.2011)

.dust at larger distances?

. ...?

agn vs starburst

3.3µm vs 6.2µm

11

solid lines connect 3.3µm estimates probed by irac bands. circles 
refer to local 6.2µm estimates. the shaded regions show the 3σ 
trend of the sfh of the universe (Hopkins&Beacom 2006, darker 
region refers to obscured sf, Charry&Pope 2011) scaled to the 
dust estimate at 0.52<z<0.94.
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