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Coeval growth 
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Growth of SMBH: AGN 
Growth of bulge: star-formation 

Chary et al. 2000, ApJ, 531, 756 

Miyoshi et al. 1995, Nature, 373, 127 

Merloni & Heinz, 2008, MNRAS, 388, 1011 
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Evolution through mergers 

Hopkins et al. 2005, ApJ, 630, 705 

Hopkins et al. 2008, ApJ, 175, 356 

Hickox et al. 2009, ApJ, 696, 891 

High-redshift (z > 1) ULIRGs (a.k.a. DOGs, 
BzKs, sub-mm galaxies, CT AGN, ...) (local) ULIRG Arp220 



Secular evolution 

Genzel et al. 2008, ApJ, 687, 59 

z=2.26 
Significant number of active star-forming 
galaxies with no evidence of merging 

SINS survey - Förster-Schreiber et al. 2008, ApJ, 706, 1364 

Rodighiero er al., 2011, ApJ, 739, L40 

Schartmann er al., 2009, MNRAS, 393, 759 

BH feeding through stellar winds and SN ejecta? 



The data 
3 Ms XMM-Newton CDFS survey 

> 1 Ms XMM exposure 

Herschel-GOODS 

Spitzer-GOODS 

VLA+VLBI radio 

Ground-based optical - NIR 



The sample 

IRAC 

MIPS 

Optical SED: stellar mass 

FIR SED: star-formation rate 

SED decomposition 

Broad sample: 86 AGN with SFR and M* 
66 spectroscopic z – 20 photometric Optical SED SFR 

Radio SFR  

MIR: AGN contribution 

Herschel 

MUSYC 

Complete sample: 47 detections and 19 upper limits 
22 spectroscopic z – 14 photometric 



The sample 



Results: AGN – SB connection 

SWIRE X-rays - 70µm 

Trichas et al. 2009, MNRAS, 399, 663 

SDSS spectroscopy 

Netzer et al. 2009, MNRAS, 399, 1907 

GOODS-Herschel X-ray - FIR 

Mullaney et al. 2011, MNRAS, in press 

CDFS sub-mm (LABOCA) 

Lutz et al. 2010, 712, 1287 

CDFN - Herschel 
Shao et al. 2010, A&A, 518L, 26 



Results: AGN – SB connection 

Correlation: P<0.01% 

No correlation => argues against nuclear SF 

Nuclear SF? 



Where do AGN live? 

Elbaz et al. 2011, A&A, 533, 119 

AGN live on average on the top of the main 
sequence 
X-ray QSOs live in starbursts 

Lx>1044erg/s 



AGN Colour–Magnitude Diagram (story so far) 

Nandra et al. 2007, ApJ, 660L, 11 

AGN in “green valley” -> quenching of SFR? 

but: obscured AGN in “red sequence” 

Rovilos et al. 2007, A&A, 475, 115 

obscured AGN preferentially in “red sequence” ! 

Open issues: 

NH rather than hardness ratios 
AGN contamination (found to be small) 
dust redenning – stellar mass effects 
(Brusa et al. 2009, A&A, 507, 1277) 

Rovilos et al. 2011, A&A, 529, 235 



Colour-Magnitude Diagram 

sSFR≤1Gyr-1 

sSFR>1Gyr-1 

CDM is quite reliable in assessing AGN evolution 
log(SB)=(-1.08±0.18)*redness+(0.3±0.4) 

Red sequence: Peng et al. 2010, ApJ, 721, 193 

BUT: seems that obscured AGN are not in inactive hosts… 

NH>1022cm-2 

NH<1022cm-2 



Summary 

Sample of ~104 AGN with robust star-formation rate and stellar mass 
determinations 

Correlation between sSFR and AGN activity only for z>1 

No correlation between sSFR and AGN obscuration 

AGN are found in normal star-forming galaxies with somewhat increased 
sSFR, but high X-ray luminosity AGN (QSOs) prefer starbursts 

CMD is a cheap way to assess the host properties but not 100% reliable 


