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((McLureMcLure & Dunlop 2002)& Dunlop 2002)

NucleusNucleus vsvs hosthost

OSSOSS

•• MMBHBH vsvs σσ
0.2 0.2 dexdex

•• MMBHBH vsvs MMRR(bulge(bulge))

0.42 0.42 dexdex (ACTIVE)(ACTIVE)

•• Found for INACTIVEFound for INACTIVE

and LOCAL galaxies;and LOCAL galaxies;

confirmed for ACTIVE confirmed for ACTIVE 

and LOCAL galaxiesand LOCAL galaxies

SMBHsSMBHs ubiquitous at the ubiquitous at the centerscenters of local spheroids  of local spheroids  ((RichstoneRichstone et al. 1998)et al. 1998)

Tight correlations between MTight correlations between MBHBH & host properties& host properties coevolutioncoevolution

local local SMBHsSMBHs = relics of past AGN activity (transient phase of galaxy evolut= relics of past AGN activity (transient phase of galaxy evolution) ion) 
(e.g. Brandt & (e.g. Brandt & HasingerHasinger 2005)2005)
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AccretionAccretion and Background Xand Background X
Deep XDeep X--ray surveysray surveys more than  80more than  80--90% 90% 

from extragalactic point sourcesfrom extragalactic point sources (Brandt et al. 2001, (Brandt et al. 2001, RosatiRosati
et al. 2002,  et al. 2002,  HasingerHasinger et al. 2001)et al. 2001)

Optical spectroscopic identificationOptical spectroscopic identification mix of mix of 
absorbed and unabsorbed absorbed and unabsorbed AGNsAGNs ((SzokolySzokoly et al. 2004, et al. 2004, 
Barger et al. 2003)Barger et al. 2003)

CDFN CDFN imageimage ((AlexanderAlexander, , BauerBauer, , BrandtBrandt etet al.)al.) LLXX=43=43--44.544.5

LLXX=41.5=41.5--4343

0.4 0.4 -- 11

The bulk of XRB (The bulk of XRB (22--10 10 keVkeV))

in a narrow range of redshift  (0.5 < z < 2) in a narrow range of redshift  (0.5 < z < 2) 

peaking at z peaking at z ~~ 11

by AGNs with Xby AGNs with X--ray luminosity betweenray luminosity between

~~ 10104242 and 10and 104545 erg serg s--11

(Ueda et al. 2003)(Ueda et al. 2003)
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EvolutionEvolution modelsmodels

e.g. Granato e.g. Granato etet al.al. 2001, 20042001, 2004

Big Big BHsBHs form in deeper form in deeper 
potential wells       grow faster.potential wells       grow faster.
Smaller Smaller BHsBHs form in shallower form in shallower 
potential wells potential wells take more take more 
time to grow.time to grow.

The The AGNsAGNs makingmaking the the XX--rayray
background background couldcould probe the probe the lowerlower
end of the BH mass end of the BH mass functionfunction.

((MarconiMarconi etet al.al. 2003)2003)

.
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The The multiwavelengthmultiwavelength advantage: GOODS overview advantage: GOODS overview 

Space Based:Space Based:

ACS on HSTACS on HST

SpitzerSpitzer

ChandraChandra

XMMXMM--NewtonNewton

GALEX

Ground Based:Ground Based:
VLT/ESOVLT/ESO
KeckKeck
GeminiGemini
SubaruSubaru
NOAONOAO
ATCAATCA
VLAVLA
SCUBASCUBA
MAMBOMAMBO

GALEX

Study galaxy formation and evolution over a very Study galaxy formation and evolution over a very 
wide range of cosmic lookback timewide range of cosmic lookback time
Multi Wavelength Survey Multi Wavelength Survey 

Area: 2 Area: 2 ×× 160 arcmin160 arcmin22 fields  (HDFN and CDFS)fields  (HDFN and CDFS)

((ApJLApJL special special issueissue 2004 2004 JanuaryJanuary 10)10)
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SampleSample selectionselection

XX--rayray selectedselected sourcessources withwith 0.4<z<1 0.4<z<1 ((spectroscopicspectroscopic + + photometricphotometric) ) 

SelectionSelection in in luminosityluminosity (AGN) (AGN) Log LLog L22--8 8 keVkeV > 42 erg s> 42 erg s--11

ALL ALL cutoutscutouts OK:OK: 23+2 (CDFS) 23+2 (CDFS) -- 25+3 (HDFN)25+3 (HDFN) InitialInitial samplesample

NotNot isolatedisolated ((projectedprojected radius ~ 2radius ~ 2’’’’ ≈≈ 13 13 kpckpc at the mean at the mean redshiftredshift))

BB

ii

VV

zz

InitialInitial
notnot is.is. InitialInitial

notnot is.is.

19 19 sourcessources out of 53out of 53 ~ 39%~ 39%
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~16% of hard XRB~16% of hard XRB

TOTAL RESOLVED TOTAL RESOLVED 

HARD XRBHARD XRB::

Tozzi and the CDFS teamTozzi and the CDFS team

astrophastroph/0111036/0111036

SSXX [erg cm[erg cm--22 ss--11]]
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]] SAXSAX
ASCA 2ASCA 2
ASCA 1ASCA 1
HEAOHEAO--11

Total Total resolvedresolved

AnalysedAnalysed samplesample

InitialInitial samplesample

InitialInitial
AnalysedAnalysed

InitialInitial
AnalysedAnalysed

LLXX=43=43--44.544.5

LLXX=41.5=41.5--4343

0.4 0.4 -- 11

The The analysedanalysed samplesample::
19 CDFS19 CDFS 15 HDFN15 HDFN
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The nature of our sample: diagnostic diagramThe nature of our sample: diagnostic diagramss

AnalysedAnalysed InitialInitial AnalysedAnalysed InitialInitial

S = 0.5 S = 0.5 -- 2 keV 2 keV countscounts ss--11

H = 2 H = 2 –– 8 keV counts s8 keV counts s--11
(H(H--S)/(S)/(H+SH+S))=Hardness=Hardness Ratio: Ratio: absorptionabsorption indicatorindicator
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The AnalysisThe Analysis

Image preprocessing & PSF derivationImage preprocessing & PSF derivation

BidimensionalBidimensional deconvolutiondeconvolution
GALFIT GALFIT 

((PengPeng etet al.al. 2002)2002)

nucleusnucleus –– bulgebulge -- diskdisk

ErrorsErrors:: mmi i + + ∆∆mmii fixedfixed
new fitnew fit
until until ∆χ∆χ22=1=1
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CDFSCDFS
sourcesource 34 (I)

redshiftredshift = 0.839= 0.839 iiGOODSGOODS=22=22.19.19

Γ Γ = 1.58= 1.58 NNHH = 6.4= 6.4..10102121 cmcm--22

HR = HR = --00.34.34 CC--thinthin
LL2 2 –– 8 keV8 keV = 8.5= 8.5..10104242 erg serg s--11

LL00.5.5 –– 2 keV2 keV= 5.20= 5.20..101042 42 erg serg s--11

(Tozzi (Tozzi etet al.al. 2006)

34 (I)

VV

zz

BB

ii

2006)

Elliptical Spiral QSO (torus?)

U35,38U35,38 BB VV KKii zz JJ SpitzerSpitzer

F λ
[e

rg
 cm

-2
se

c-1
 A

-1
]

λrf [A]

λobs [A]

zz ii VV BB

r(r(‘’‘’)) PA(PA(°°)) b/ab/a

NucNuc 23.8523.85 24.8924.89 25.1825.18 25.2025.20
-- -- --

DiskDisk 22.4022.40 22.6822.68 23.6323.63 24.1724.17
0.170.17 --77.22.22 0.480.48

BulgeBulge 22.7422.74 23.5123.51 24.9224.92 27.8727.87
0.600.60 --66.22.22 0.460.46

HostHost--domdom..
(6 (6 objobj))

NucleusNucleus--domdom..
(2 (2 objobj))
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CDFSCDFS
sourcesource 34 (II)

bulgebulge magnitudesmagnitudes
+ + 

EllipticalElliptical templatetemplate
MMR,R,bulgebulge

Log MLog MBHBH==--0.500.50.MMR,bulgeR,bulge--2.69  2.69  
((McLureMcLure & Dunlop 2002)  & Dunlop 2002)  

++
passive passive evolutionevolution

34 (II)

BulgeBulge

ErrorsErrors::
∆∆normnorm
until until ∆χ∆χ22=1=1
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MMBHBH vsvs bulge: different norm.bulge: different norm.

RR--band: lower limitband: lower limit

Strict Strict coevolutioncoevolution MMbulgebulge/M/MBHBH::
•• BH stops at z, bulge evolves in MBH stops at z, bulge evolves in M

MMBHBH lowerlower limitlimit
•• MMbulgebulge formed at z, BH accretesformed at z, BH accretes

MMBHBH upper upper limitlimit

BUT: how to reach the correlation?BUT: how to reach the correlation?
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intrinsicintrinsic XX--rayray emissionemissionCDFSCDFS
sourcesource 34 (III)34 (III)

+ + 
B, V, i, z  B, V, i, z  nuclearnuclear opticaloptical magnitudesmagnitudes

+ + 
QSO QSO templatetemplate ((meanmean SDSS QSO)SDSS QSO)

LLBOLBOL

((UnifiedUnified Model)Model)
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RESULTS: RESULTS: ααOXOX and and kkXX
ααOXOX = log (= log (LLνν[2500 [2500 AngAng]]//LLνν[1 [1 keVkeV]]) / log () / log (νν[[2500 2500 AngAng]]//νν[1 [1 keVkeV]]))

kkXX=L=LBOLBOL/L/LXPrePre--checkcheck
PostPost--checkcheck

X

PrePre--checkcheck
PostPost--checkcheck

vsvs QSO QSO samplesample

((StratevaStrateva etet al.al. 2005)2005)
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RESULTS: MRESULTS: MBHBH, , LLbolbol & & EddingtonEddington ratiosratios (I)(I)

vsvs QSO QSO samplesample

((McLureMcLure & & DunlopDunlop 2004)2004)λλ=L=Lbolbol[erg s[erg s--11]/1.3 ]/1.3 ..10103838MMBHBH[M[MSUNSUN]]
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RESULTS: MRESULTS: MBHBH, , LLbolbol & & EddingtonEddington ratiosratios (II)(II)

λλ=L=Lbolbol[erg s[erg s--11]/1.3 ]/1.3 ..10103838MMBHBH[M[MSUNSUN]]
vsvs QSO QSO samplesample ((VestergaardVestergaard etet al.al. 2006)2006)
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CONCLUSIONSCONCLUSIONS

DifferentDifferent fromfrom opticallyoptically selectedselected samplessamples. . 

ItIt seemsseems thatthat thesethese objectsobjects do do notnot hosthost a strong a strong accretionaccretion associatedassociated withwith
a a phasephase of of formationformation..

ItIt seemsseems more more likelylikely thatthat thisthis accretionaccretion phasephase isis tiedtied toto a a rere--ignitionignition..

ItIt isis notnot clearclear whywhy therethere shouldshould bebe a a preferentialpreferential redshiftredshift (0.4(0.4--1) 1) rangerange forfor
suchsuch eventsevents..

FUTURE WORKSFUTURE WORKS

IncreaseIncrease the the samplesample..

PerformPerform a a detaileddetailed studystudy of the of the morphologymorphology..
PossiblePossible checkcheck of of ourour methodmethod??
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