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UltraLuminous InfraRed Galaxies
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⇓
ULIRGs are the brightest sources in the Local Universe

Local counterparts of high redshift sources:
they dominate submillimetric background

story of star formation

They host obscured Active Galactic Nuclei (AGN):

contribution of AGNs to the total luminosity of the Universe

study of local population of AGNs

Mirabel & Sanders, ARA&A, 1996
Barger et al., Nature, 1998

Comastri et al., A&A, 1995
Gilli, Risaliti, Salvati, A&A, 1999

Hot dust reprocesses UV-X photons coming from the central engine:
Starburst (SB) and an Active Galactic Nucleus (AGN) if present…

Dominant source?



Outline

What we know about ULIRGs:
How to disentangle AGN and SB

Our project about ULIRGs:
Sample of galaxies

Observations

Results:
Analysis of sources

Diagnostic diagrams

Analytical model

Conclusions and outlook



Disentangling AGN and SB
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High atmosphericalHigh atmospherical
variabilityvariability
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Background emission

Observative problems



Our project

Sample: 5 local brighter ULIRGs, containing an AGN

1011.8<LIR<1012.2Lsun , f60>5.4Jy

Goals: 

extending this study to the M-band,

verifying the presence of AGN and study of physical parameters,

representative sample for possible cases.

source spectral

class

ISAAC @ VLT
Low resolution observing
mode

Genzel et al, AJ, 1998

ANTUANTU



Physical analysis of sources
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Imanishi & Dudley, ApJ, 2000
Imanishi & Maloney,ApJ, 2003
Sani, Risaliti et al, 2006 to be published



NGC 6240
X Rays:

double AGN

observed 

Komossa et al., ApJ, 2003
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Lutz et al. AJ 2000
Risaliti, Sani, Maiolino, Marconi, et al., ApJL, 2006



L-band absorptions chemistry
IRAS 19254IRAS 19254--72457245 Sandord et al., ApJ, 1991

Pendleton et al., ApJ, 1994
Risaliti et al., AJL, 2003
Risaliti, Maiolino, Marconi, Sani
et al., MNRAS, 2006

CH3 – (CH2)n – CH3

⇓

-CH3 / -CH2 ~2–2.5 IRAS 20551IRAS 20551--42504250

~ 3.5 µm peak
⇓

-NO2, -OH overabundant



M-band absorptions chemistry

Spoon et al, A&A, 2004

Spoon et al, A&A, 2003

Gaseous CO absorption
⇓

3.4 ⇔ 4.6 self consistency

Sani, Risaliti et al, 2006 to be published

IRAS 00183IRAS 00183--71117111

NGC 4945NGC 4945



Diagnostics and model
⇒ The 3 classes of sources 

are completly separated

Pure SBPure SB

obscuredobscured
AGN AGN 

unobscured unobscured 
AGNAGN

fλλλλ=ααααfλλλλ(AGN)e
-ττττ(λλλλ)+(1-αααα)fλλλλ(SB)

EW3.3=EWPAH       1-αααα

αααα e-ττττL+(1- αααα)

ΓΓΓΓobs= ΓΓΓΓ + 1.75 αααα ττττL e-ττττ

αααα e-ττττL +(1- αααα)

Risaliti, Maiolino, Marconi, Sani et al., MNRAS, 2006

IRAS sourcesource



Conclusions and outlook
Analysis of 5 ULIRGs:

complete analysis of spectral parameters

detection of a double AGN in NGC 6240

detailed chemical analysis of the absorber
Extended sample:

realization of diagnostic diagrams

efficient disentanglement of AGN and SB

accurate calibration of diagnostics
� extendibility

Observation of weak ULIRGs  (mL~14)

Observations in medium resolution 
� investigation of chemical features

Observations with adaptive optics  
� higher spatial resolution


