Powering the faint end of the AGN LF
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The AGN luminosity function
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MOTIVATION: Interpret the knee of the AGN luminosity function
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What kind of SMBH are hiding behind low luminosities AGN ?

Massive BH Small BH
with low accretion rate with standard accretion rate
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Semi-analytical models where AGN activity is ALWAYS triggered by galaxy major-mergers:
— Need of a power-law decay to reproduce a rising LF at faint magnitudes

Cattaneo et al. (2001)

— Numerical simulations of galaxy mergers which incorporate BH growth find that quasar
lifetime is longer for lower luminosity AGN (and reproduce the luminosity dependent density
evolution LDDE observed for AGN). Hopkins et al. (2006)




SAMPLE: The VIMOS VLT Deep Survey ATP

Faint galaxy redshift survey

Goal:
Evolution of galaxies, AGN and large scale
structures.

Institutes:
LAM (Marseille), LATT (Toulouse) OABo/IRA
(Bologna), IASF/OABr (Milan), OAC (Napoli),
OAR(Roma)

—Spectroscopic follow-up @ESO with VIMOS




Faint galaxy redshift survey

Goal:
Evolution of galaxies, AGN and large scale
structures.

Institutes:
LAM (Marseille), LATT (Toulouse) OABo/IRA
(Bologna), IASF/OABr (Milan), OAC (Napoli),
OAR(Roma)

—Spectroscopic follow-up @ESO with VIMOS

Iae < 24 : VVDS-Deep Le Fevre et al. 2005
11 000 spectra in 0.6 deg®

IaB < 22.5 : VVDS-Wide Garilli et al. 2007
30 000 spectra in 4.5 deg?
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The VIMOS VLT Deep Survey
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Deep sample <24 Wide sample 1<22.5

0226-04 1400+05
9 600 spectra 6 000 spectra ~0.6 deg2
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CDES
~0.15 deg2
1 700 spectra
2217-00
~3.0 deg2

20 000 spectra
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CDES
~0.15 deg?2
1 700 spectra

http://cencos.oamp.fr/
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SAMPLE: The VIMOS VLT Deep Survey

—Faint spectroscopical sample sample of 300 AGN

— Free of morphological/colour selection;
- 1 <225 &1 _<24: Deep counterpart of SDSS (i* < 19) and

2Qz (bj<20.8) and spectroscopical equivalent to COMBO-17
(192 AGN, z > 1.2, R <24)

- 0<z<5

— FORS follow-up spectroscopy of most of degenerate redshifts
(single broad emission line objects).

Gavignaud et al. 2006
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SAMPLE: The VIMOS VLT Deep Survey

—Faint spectroscopical sample sample of 300 AGN

Hopkins et al. 2007 -
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Bongiorno et al. 2007
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Weighing Black Holes

Assuming that the gas motion in the BLR is dominated by gravity

Virial Relation: Msu~f R V?
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Size of the broad Line Region:
Line emission is delayed by
R~ct
from the continuum variation
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Weighing Black Holes

Assuming that the gas motion in the BLR is dominated by gravity
Virial Relation: Msu~fR V?
/ x| Broad Emission Line

width
FWHM, o

Size of the broad Line Region:
Line emission is delayed by
R~ct
from the continuum variation
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Weighing Black Holes

BLR Size (lt-days)
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BLR Size (lt-days)

Weighing Black Holes
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Weighing Black Holes

Assuming that the gas motion in the BLR is dominated by gravity

Virial Relation: Msu~f R V?

Broad Emission Line
. . FWHM, o
Size of the broad Line Region:
R ~ L~O.5
For Mgll: log MeH= 2 log FWHM?1000 + 0.62 log (L44,3000)+6.51

Mc Lure & Dunlop (2004)

For CIV: log MeH= 2 log G1000+ 0.53 log (L44,1350)+6.73
Vestergaard & Peterson (2006)

Luminosity dependant bolometric corrections:
fvol(3000 A) ~ 6.5
fool(1350 A) ~ 4




Observed wavelength = 5500 — 9200 A -

o o e L o L s e, A e et st
3.1-2.9 P Wt Ve s o o Uit Uy e A i, M L At e
APy o W B SN Y I A M R NIV S WV PV R W NV
27223 % Lons L oo b WA ol e A s A A
2 3220 A0 M A W e et L L P A e R Ay ek L
9018 o e b Lot L L S b vt gt g o ] Yoy
1 817 el i o W ) N A b A A L ok e v
i R e e M POU VY [P VS VY
1.5—1,4WWJ\VWWJ\MWWW\«%W%WMWWWWWM
NP o W VN Y R S i e e R WY I N
T T O ahiars Bk TNV ORI Ny [V SN
1o q 0 e P Al I R A b g A S P R Ml L L
10-0.6 " L ba et M T Ay Wl s et i, b i)
0.5-0.1 9 o bt et ol e R L e



Civ:25<z<43 —
2 o e e A e e P B B B o] ] (] s ] ] [
3 63 11 ] fld Pl P L] Ldond P I o] TN ] B o] b L
T L o L OO O e L Y P N 0 e
2.9 7] Jlaotl] i | Tond it ot oo {L | fld ] [ i [ | ] fet?h] [
5 7o sbe f ] e a2 W A e A e A A A
990 " A S L W et L L P A e A e W N
DT U e T T R e v e | P S L Y
PR U PO O e | O | o e e e v
1 71 e [ L oA L] ] el [ L ] D] pd [ o] o] b (o
P N N N .
R O e e | VT T e T o oy
R L T s e | I N ] P P o) Pl Pl Pl o] P
1 1—0.80 ] Pl P fans] [N Poton] ] [ fasted (o] P L L e T b
080 o 7 S A ol e Lo b o S S sl b, et

0.4—0,1Wkw b L, L A e
Mgii:1.1<z<2.0



ES_MW\&&Q\NWJ@ e N | R RN | e
3.6-3.10 bl adom [ W A | N | |
1] 1l IIwAMMIIUM S j\w\ M Jos

3172 We exclude ob'ects with:
2.9-2 - absorpt{on line (C1v); & N | S e
27-7 -withS/N < 7. Wy WJW eon, Mo
oo

CIV:25<z<43

2.3-2.0 P e Ao S i et L

20-18 = S b b L L My b

1.8-1.7
1.7-1.5
1.5-1.4
1.4-1.3
1.3-1.2
1.2-1.0
1.0-0.6
0.5-0.1

—_—

e i Mo

oy |

[ oot B
000073509 z =1. “’%'M'

{

220575888 z =3.076

MMMM

.

|

My

o

g S et b, )
b o Lo, LA
Mgll:1.1<z<20

AERIAERE e D



03,6 wmds e M b P M
S (ST [ Nty S Y

5129 s bl A W [T AL [

. Sample of 118 AGN 1.4 )y
2.9-2. 7“” (29 + 89 )
2.7-2.3 7" Mt ] W\‘wﬂ”“/\” W %M%WMM%W

N E
a
L
‘
18 & e
£
]

g oot g oo S b Lo L L b oom vttt i et e[| [
18_1'7m)\mﬂf\w~”ﬂwwﬁMMMMW/\MMMMJJ\WAMM
B e | e P | | L U |
OSEPOY | T{ EE  O re |  O |  e
IR o e L | SN | Y | e v | | s i e [ SN
1.3—1.2%WWMM%MMMWMMMMMMMMWWM
PPN U | SO | LS | | O SO S o ey vy oo (S ooy (W
00,6 " [ b e S M A A s et i, i) i S

0.5-0.1 " i Ll i L e v Ll L S e
Mgll:1.1<z<2.0



log (Mgn/Mo)

RESULTS: Mgy and L/Lepp

Mg versus luminosity
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RESULTS: Possible biases

* Host galaxy contamination ?

* |Incertitude on the index a to estimate R from L



RESULTS: Possible biases

" PURE AGN
E(b-v)=0
X2/v= 6.42

* Host galaxy contamination

" AGN+dust
E(b-v)=0.3
x3/v= 0.51
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RESULTS: Possible biases

* Host galaxy contamination ?
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This would lead to overestimated Mgy and overestimated L/Lgpp

— Our results are conservative



RESULTS: Possible biases

* Host galaxy contamination ?
— Our result are conservative

* |ncertitude on the index a to estimate R from L
Values in the literature from 0.4 to 0.8:
— it Is affecting our results




COMPARISON: other surveys
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CONCLUSION
AIP

 Optical sample of faint AGN free of colour and morphological biases;
* Evidence for a population of half-starved black holes, at ~1 magnitude
fainter than the knee of the LF.

FUTURE WORK

* Study the optical variability (with CFHTLS) and the host galaxies (with
HST) of these faint AGN.
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