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Expanding our knowledge of the AGN/galaxy coevolution with the
widest dynamical range ever used
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HOW COULD WE
SURVIVE

WITHOUT THAT

C00L UNIVERMAL
BOLOMETRIC
CORRECTION ?
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BACKWARDS, STARTING FROM THE MAIN RESULT

A new, general, bolometric correction for the entire AGN
population in the widest luminosity range ever
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THE MOTIVATION

The BOLOMETRIC LUMINOSITY is one of the
MOST ”\/”:)ORTANT phyS|Ca| propertles Of an AGN R R R LR LR R L RE LR PR LERRILREEE :

Y (L,?): QSO luminosity function,

. ' I " M (M ,t)dM = [ def dL 1 & o) L.0):
Used in plenty of theoretical and observational works,: %" 5o, a<’>’ :
together W|th SlmU|at|OnS n.(M ) : local BH mass function,

€ : efficiency

Not always possible to be measured, because it requires  soltan argument, just as example
a full modelling of the SED

(multi-walength data from different telescopes) and a

good treatment of the contamination by the galaxy

Lb()l

Lban d

Kpund = Bolometric correction: not just a convenient formula
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THE MOTIVATION

The BOLOMETRIC LUMINOSITY is one of the
MOST |MPORTANT physical properties Of an AGIN ............................................
Used in plenty of theoretical and observational works,: g s - g, o

local accreted

together W|th SlmU|at|OnS n.(M,1.) : local BH mass function,

Y (L,?): QSO luminosity function,

€ : efficiency

Not always possible to be measured, because it requires  soltan argument, just as example
a full modelling of the SED

(multi-walength data from different telescopes) and a

good treatment of the contamination by the galaxy

L ) i i .
Ky ng = 7 bol Bolometric correction: not just a convenient formula
band
Up to now :

-validity in a narrow range of luminosity
-NOT a common correction for the entire AGN population
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STEP BY STEP : THE SAMPLE(S)

Five AGN (both type 1 and type 2 ) samples
selected to cover a wide range of luminosity
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STEP BY STEP : THE SAMPLE(S)

Five AGN (both type 1 and type 2 ) samples
selected to cover a wide range of luminosity

380 TYPE1 and AGN
from the COSMOS sample by Lusso+12
01<z<4
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STEP BY STEP : THE SAMPLE(S)

Five AGN (both type 1 and type 2 ) samples
selected to cover a wide range of luminosity

380 TYPE1 and

from the COSMOS sample by Lusso+12

01<z<4
23 TYPE1 and

from the ASCA sample by Akivama+03

AGN
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X-ray bolometric correction (2-10 keV)
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Photometric information by cross-correlating SDSS, 2MASS and WISE
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STEP BY STEP : THE SAMPLE(S)

Five AGN (both type 1 and type 2 ) samples
selected to cover a wide range of luminosity

380 TYPE1 and

AGN

from the COSMOS sample by Lusso+12

01<z<4

and

AGN

from the ASCA sample by Akivama+03
Photometric information by cross-correlating SDSS, 2MASS and WISE

AGN

from the XXL-N survey

X-ray bolometric correction (2-10 keV)
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100 |

10 |

log(bolometric luminosity / [Lsun])

Starting from the paper by Liu+16, selection of the objects with the highest LgoL (>46.5)
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STEP BY STEP : THE SAMPLE(S)

Five AGN (both type 1 and type 2 ) samples
selected to cover a wide range of luminosity

380 TYPE1 and AGN
from the COSMOS sample by Lusso+12
01<z<4

and AGN
from the ASCA sample by Akivama+03

X-ray bolometric correction (2-10 keV)
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Photometric information by cross-correlating SDSS, 2MASS and WISE

AGN
from the XXL-N survey

Starting from the paper by Liu+16, selection of the objects with the highest LgoL (>46.5)

21 TYPE1 and 27 TYPE2 AGN
from the SWIFT/BAT 70-month catalog (Baumgartner+13)

Mass measurements for all type 1 and for a fraction of 30% type 2 (through deep NIR

spectroscopy —> see Onori+17)

15
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STEP BY STEP : THE SAMPLE(S)
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Five AGN (both type 1 and type 2 ) samples
selected to cover a wide range of luminosity

100 |

X-ray bolometric correction (2-10 keV)

380 TYPE1 and AGN _ oos v |
from the COSMOS sample by Lusso+12 oF o ae ;'-q R |
01<z<4 : RN '
and AGN 1’7 | EIB | £I9 | 1IO | 111 | 112 | 113 | 114 | 15
from the ASCA Sample by Akiyama+03 log(bolometric luminosity / [Lsun])

Photometric information by cross-correlating SDSS, 2MASS and WISE

AGN
from the XXL-N survey
Starting from the paper by Liu+16, selection of the objects with the highest LgoL (>46.5)

21 TYPE1 and 27 TYPE2 AGN

from the SWIFT/BAT 70-month catalog (Baumgartner+13)

Mass measurements for all type 1 and for a fraction of 30% type 2 (through deep NIR
spectroscopy —> see Onori+17)

35 TYPE 1 AGN
from the WISSH sample (X-ray analysis performed by Martocchia+17)
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STEP BY STEP : THE SAMPLE(S)
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WHERE DOES THE BOLOMETRIC LUMINOSITY COME FROM?

The method in very brief

Dedicated SED-fitting procedure for all the samples but COSMOS
(in Lusso+12 similar approach than the one adopted by us)

Four fitting components
to describe the emission:

Accretion disk + Torus
Galactic stellar light

Cold dust in the FIR
due to the reprocessed emission of the
UV photons by the dust in the torus
(tracer of star formation)

eventual In the MIR
(it has been found in several works on
luminous AGN)
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X-ray information used to
constrain the AGN template

BOLOMETRIC LUMINOSITY
AS OUTPUT PARAMETER
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TYPE 1 FIRST

X-ray bolometric correction
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THEN TYPE 2
n | | | | | | I | I | | | _
o F W Swift-BAT — === This work -
S | [ wissH ——---- Lusso+12 —
—E - 1. \3 constraining the tail
- S | at high luminosities
O - ' -
O E =
—E e L x % R -
c e U B s =" ;. 5 2k .
o e W™ =« %k il
+ of----- s -
§ — E ............................ .-' - E
S - TYPE1AGN -
9 i i
P e e
e - @ Swift-BAT ——---- This work -
GE, 1000 & ——---- Lusso+12 //—:
@) - PR
= - . ]
g B \\“‘\‘ 7 d g b
> 100 ¢ BRC and at low
© = Yz = luminosities
1 — ) :
> i i i
10 EL_ ...... _El
- TYPE2AGN -
1 | | | | ] | | | ] | | | | | ]
7 8 9 10 11 12 13 14 15

log(bolometric luminosity / [Lsun]) Duras+19, to be submitted



Federica Duras

MATCHING ALL TOGETHER : DO THEY TALK EACH OTHER ?

X-ray bolometric correction
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YES! FINALLY ...
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X-ray bolometric correction

Current knowledge of the
bolometric corrections
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YES! FINALLY ...

X-ray bolometric correction
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THE OPTICAL BOLOMETRIC CORRECTION
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LET’S REMEMBER THE MOTIVATIONAL AIM, AGAIN.

Two recent examples of KsoL application ...

Yang+17

1)

logBHAR (Mg yr~

95 100 105 11.0 115 120

logMy (Mo)
201 Adopted
18] == BL (Lusso+12)

== == Nnon-BL (Lusso+12)

Aird+18

2
1.
1.
0.
0.

-4 -3 -2 0

log AsBHAR o Ly /M.

nkbol
BHAR = —% Lx
C

logLy (erg s~1)

42.0 42.5 430 43.5 440 445 450 455 46.0
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LET’'S REMEMBER THE MOTIVATIONAL AIM, AGAIN.
... What do they mean?

Yang+17
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A good estimate of the bolometric correction (keeping into account
the difference with luminosity) is mandatory to obtain information
about the accretion and evolution properties of AGN
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DEPENDENCE OF THE KeoL. ON EDDINGTON RATIO AND BH MASS
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A SANITY CHECK : THE AGN BOLOMETRIC LUMINOSITY FUNCTION
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< =12 . - -
B In the work by Ricci+17, the XLF and the
ol ) type 1 OLF are in agreement when
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o _ a proper observational scatter
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BOL/ T Duras+19, to be submitted
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