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Federica Duras October, 9-1

(BEE, e
e \WHAT? AGN/Galaxy co-evolution 1 :ﬁ‘ |

< J — | f:iﬂ‘.
¢« WHO? TWO complementary f
samples of AGN

Ioa(

e WHEN? at both high and low redshift

e WHERE?” atthe extremes ——
of the AGN luminosity function

\ /

The perfect sample to build up a new hard X-ray
bolometric correction valid over 5 orders of
magnitude !

e WHY? because every galaxy is potentially an AGN!
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- N
- Two complementary samples
The WISSH sample
TYPE | sources
high redshift
2<z<4
most luminous sources known
LeoL>2 1047 erg/s
evidence of strong winds  see Bischetti+17 and Vietri+18
high BH masses
10°- 100 solar masses
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The WISSH sample
TYPE | sources
high redshift
2<z<4
most luminous sources known
LeoL>2 1047 erg/s

evidence of strong winds  see Bischetti+17 and Vietri+18 |

high BH masses
109- 1010 solar masses
L L | UL AL RLLLL | UL LAY

|
1048

3

1047:?

104 E
1 ()45
1 044
g4

1 (4= WISSH

104| P . NI Lo vaaaal

RN | T

1 llll‘ll

bolometric luminosity [erg/s]

0.001 0.01 0.1 1
redshift

The SWIET/BAT sample

TYPE | + TYPE |l sources
low redshift
7<0.1

low - lumIinous sources
LeoL~1042-1045 erg/s

low BH masses
106 - 108 solar masses
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- AN
« HOW? deriving the physical properties through the

SED - fitting and studying how they correlate
(or not) with each other

But why can we do that?

Most of the SEDs i SRR RERE RELEE R
can be explained as )
a combination of a
pure AGN eventually
ABSORBED and/or
contaminated by the
HOST GALAXY

aypl lum — Bum]
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A focus on the 16 WISSH AGN with FIR data

1049 |
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The 16 WISSH QSOs with Herschel data coverage are representative of the entire
sample, being not previously pre-selected, and being randomly distributed within it
both in z and luminosity
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A focus on the 16 WISSH AGN with FIR data

AGN
HOST GALAXY Three fitting components
; MIR EXCESS to describe the emission:
-10 TTTYY UL BEE B R L B L S R L2 B
10-1 1) JO12403.77+004432.6 (2) J020850.71-00C505.4
10-12 Accretion disk + Torus
‘: " n\ Feltre+12, Stalevski+16 ’
10~
i:: X '3) JO73502.30+26591° .5 (4) JOT4521.78+473436. Cold dUSt iﬂ the FlR
=7 10 '
: 10-12 .
PR excess in the MIR
° (which turned out to be
s necessary in 30% of the
= o cases) found in several
10-14 works on luminous AGN
10-10
1w | (7)J0D0033.50+421547.0 (8) J092819.20+534024. see Ede'iﬂoc:‘ig"ga'ka”*s&
107 Hernan-CabaII,ero+1 6
1010 K & talk by Bisogni this morning
. . “ i .A\ Warm dust

1000 104 Lce 10e 1000 104 108 108

(pure graphite?) near the
wavelength [A] Duras +17 nucleus
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A focus on the 16 WISSH AGN with FIR data

073 frrre T T T rrrrr

LSF LQ'Q() Sk ! |
log = log l /e
/s o

T\ 1.82x 10¥erg s

Most luminous AGN ~ /**"

hosted in galaxy with

higher SF activity /
Duras +17 10 | e

1047

104

104

COSMOS
Gruppioni+16
Netzer +14

104
104 b

1042
—. Netzer +09

. Delvecchio +15
IR Fit (This work)

1041

star formation luminosity [erg/s]

1040
1042 104 10% 10% 1048 1047 104 10%

bolometric luminosity [erg/s]



Federica Duras October, 9-1|

A focus on the 16 WISSH AGN with FIR data

104

104

1044

star formation luminosity [erg/s]

1040

T3

0
Lg[: LQ';()
log = log
"\ 10¥erg/s T\ 1.82x 10¥erg s

10v L

104 =
1042 [ °

1041 -

Most luminous AGN
hosted in galaxy with
higher SF activity

o

) . o
'S - o :
:) . g , \:C '* ‘t‘ l

O AL YRS
SR
._.’ ’_/ CE Y (‘*-
NG,
/
/ >
rd

A0

1042 104 10% 104 104 1047 104 104

1047

Duras +17 o A

WISSH

COSMOS
Gruppioni+16
Netzer +14

. Netzer +09
... Delvecchio +15

IR Fit (This work)

bolometric luminosity [erg/s]

Really HIGH values of SFR
(thousands Msun/yr)
as usual in hyper-luminous AGN
even accounting for the AGN contribution
to the FIR
(~50% NOT NEGLIGIBLE)!

see e.g., Symeonidis+16 I

Radiative transfer (TRADING) code
Schneider+15 |
applied to the least (40% of AGN
contribution) and the most (60% of AGN
contribution) luminous sources of the
sample
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A focus on the 16 WISSH AGN with FIR data

star formation luminosity [erg/s]

a3
SF Laso )”
log = log
"\ 10¥erg/s 1\ 1.82 % 10%erg ¢!

1047 3
104 i
1048 3
o
1043

104 &

Most luminous AGN
hosted in galaxy with /
higher SF activity /

Duras +17

1042 1043 10% 104 104 1047 104 104

Ao |

Really HIGH values of SFR
(thousands Msun/yr)
as usual in hyper-luminous AGN
even accounting for the AGN contribution

to the FIR

(~50% NOT NEGLIGIBLE)!

see e.g., Symeonidis+16 |

WISSH

COSMOS
Gruppioni+16
Netzer +14

. Netzer 4-09
. Delvecchio +15

IR Fit (This work)

bolometric luminosity [erg/s]

Radiative transfer (TRADING) code

Schneider+15 |

applied to the least (40% of AGN
contribution) and the most (60% of AGN
contribution) luminous sources of the

sample

see the recent
Bischetti+18
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30 Seyfert2
20 Seyfertt
selected from the SWIFT/BAT 70-month catalog

see Baumgartner+13 for the entire catalog |

Type 2 AGN : e~

* no broad line component in the (rest-frame) optical
AGN continuum obscured and/or contaminated by host galaxy

My FWHMxe N2 / Lis josiev \ ™
log IH)=7.75-I'-l(‘.-g NIR ' |:l).l.\
M@ 10'kms ') 102 ergs !

faint broad

e
(800 < FWHM < 3500 km/s) =<
components found in 15 E
type2 AGN through deep T

NIR spectroscopy S
BH mass estimation 2

see Onori+17 and Ricci,F.+17 ’ E 0.5 »
L. .

1280 1290
wavelength [nm]
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R N
Getting closer: the SWIFT/BAT sample
We can do more with
the SWIFT/BAT AGN!

Strong presence of the emission from the
galaxy, not hidden by the AGN emission
as in the WISSH

Pure AGN in the optical
SOSIOTIO0Z J0Z0E91 D

fr— 10-? 'III I Il"llll I Illllll I IIIHIII I T TTINE

1000 104 10% 10¢ 107
wavelength [A]

AF(A) [erg ecm? 2]

10*
MA]

STELLAR MASS is here known from SED-fitting!
is derived from the SED-fitting

BH Accretion Rate from LBOL (SED-fitting)

BH MASS known from RM & NIR spectroscopy
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| o COSMOS—~Merloni+ 10 N
[ Haring & Rix 04 l
8 - _

log(Mg, / Mg)

- e
— —
p— o

6 |- -

i vy Duras et al. in prep. .
) RV Y . o oy ey by by
7 8 9 10 11 12

log(M. / M)




Federica Duras October, 9-1 ’

More massive type1l AGN i

populate the typical region of B | g
the observed Mgn-M- relation 9 = Type I Swift—BAT i
., COSMOS—Merloni+10 1
" Haring & Rix 04 il
—~ B8 .
®
<! - -
. - il
5 - _
= . _
S T 2<0.1 ~

- / | - Duras et al. in prep. -
6|1||.~'.‘-i1w|||||||||1|||||1

7 8 9 10 11 12
log(M, / M@)
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More massive typel AGN
populate the typical region of
the observed Mgn-M- relation

Less massive type 2 AGN
still on their way to reach
the Mgn-M- locus;

obscured AGN host less
massive BHs compared to
unobscured ones, given the
same stellar mass

low-mass low-z regime

Constraining
the BH-galaxy scaling relation over
three orders of magnitudes in mass
and following its evolution
from z~3 to z~0.

log(Mg, / M)

_ » Type II Swift—BAT
. Type | Swift—BAT
| ¢ COSMOS—Merloni+10

Harine & Rix 04

.

.

SF and activity
information
(300 Myr)
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More maSSive type1 AGN ] T 1 Ll ] ] ) I I ] | ] 1 |l l ] ] ' I I | ] ] ] I |l

populate the typical region of | » Type Il Swift—BAT
the observed Mgn-M- relation . Type I Swift—BAT

: . ¢ COSMOS—Merloni+10
Less massive type 2 AGN SF and activity

information

still on their way to reach Haring & Rix 04 D
the Mgn-M- locus;

obscured AGN host less
massive BHs compared to
unobscured ones, given the
same stellar mass

log(Mg, / M)

low-mass low-z regime

Constraining _
the BH-galaxy scaling relation over
three orders of magnitudes in mass

and following its evolution
from z~3 to z~0. 6

More information in the next future: .
study of a sample of galaxies with HSC
data’ analysed bOth Wlth Imaglng 5 PR T SR N NN SN VAN SN TR NN TN TN NN SN AN SN SN SN SO AN TR SO S M M
decomposition (GalFIT) and SED-fitting 7 8 9 10 11 12
(in collab. with J.Silverman @KAVLI IPMU)

Duras et al. in prep. |
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WIDE RANGE
OF BOLOMETRIC
LUMINOSITY
211048 %113
) . m ,
ruid 3 . I o The pertfect collection to
@ 0 . 7 build up a new
€ el R j & bolometric correction
= : S : .y
- ;e L 0
2 104 = "‘g““"%m . E kb(md = vt
L2 E ¥ 2 o Q) Lipana
A Ty <
O 43|« = = —
2 10%e 7 WISSH m
(@ = SWIFT/BAT -
n 104] I_ 1 11 L1LL | lllllll; | | lllllll | | Illlll-
0.001 0.01 0.1 1 10
redshift

... In the hard X-ray band
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§ : T I T | T T T

2 o _ .']Jype [ lSWift,—BAT ! see Martocchia+17 |
= 8 =0 WISSH QSOs

& — F 'c'.,_Type [ Lusso+13

5 or Lus's.g.-f-13

5 O E ' ' =
N )
o - -
(&) = -
Q CE~"——- —
@ - . :
= . ’
2 - -
-8 - I S oy | ! |
> 7 8 9 10 11 12 13 14 15
> log(bolometric luminosity / [Lsun])
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X-ray bolometric correction (2-10 keV)

100 1000

10

100 1000 1

10

I

—

Type I Swift—BAT

see Martocchia+17

log(bolometric luminosity / [Lsun])

B

— - WISSH QS0s

= «. Type [ Lusso+13

i Lués.9+13

I | | 1 | | | ] | | I | | ' | : _
e ' swirteBaT | ' T 7
- @ Type Il Swift—-BAT /-
- Lusso+13 .7 -
] l l \ | | | | | I | ' | ' I - _
7 8 9 10 11 12 13 14 19

constraining the tail
at high luminosities

and at low
luminosities
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_— L T L R R —
o [. mType I Swift-BAT -]
8 — [ WISSH QSOs O —~
; — £ & Type | Lusso+13 2
Q - .
= o | Lusso+13 }
R 5
N i ’
- ob_____ '
C — E =
O - A A A E
— - ’
o i | | | | | | ]
e — - } ’[J % | { | | | ll | ll | } | ll //
3 - @Type [| Swif{—BAT e
o SE ,7 -3
8 = ’ -
9 - Lusso+13 /, .
E T ;
e =F E
S :
_8 ) R i
S X
© u ]
p - = —
xl — 1 I | I | I | I | I | I | | |

7 8 9 10 11 12 13 14 15
log(bolometric luminosity / [Lsun])
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- . N
General bolometric correction for the entire population of AGN

Duras et al. in prep.
| I I

log(Lso L.) \ -
Kb‘(.'L(,z - IOLGV) = a ’l +( ‘)S( BOL)! ) ‘

b

—_

-

-

-
|

STATISTICALLY
REPRESENTATIVE

(F-test confirmed)  § /""" |

OF BOTH TYPE1 ;

A RS | This work
POPULATIONS -

‘ llllll

k correction over
FIVE ORDERS OF MAGNITUDE -

X-ray bolometric correction (2-10 keV)

—

7 8 9 l 10 11 12 13 14 15
log(bolometric luminosity / [Lsun])
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TWO complementary samples of sources at the bright and the faint end of the AGN
mass and luminosity function

Type 1
2<z<4
High luminous and massive

16 sources with Herschel coverage

% Extremely high SFR (500 - 4000 Msun/year)
even counting for the AGN contribution to the
FIR (~50%) - BUT - need for high-resolution IR
and sub-mm data!

Local (z<0.1)
Low luminous and low massive
Mass estimation from IR spectroscopy

% Populating the low region of the MBH-M- plane:
obscured AGN with less massive BHs than the
unobscured ones, are moving towards the local
scaling relation

NEW general hard X-ray bolometric correction over five order
of magnitude for both type1 and type2 sources

e

0™

star formation luminosity [erg/s]

Lhras +17

— Y ———————
\ \

-

emdeassssdeacssnd eamend o nand

1077 124 104 10 1% 10*" 10 1

- Netzer «00

Delveciliu +10

bolometric luminosity [erg/s]

log( Mgy / M@)

r — T
I & Type II Swift—BAT
. Type I Swift—BAT
| ¢ COSMOS—Merloni+

AL R B B S

10

T

o—
o3 .,&Z

A

8

K (210 keV)
o

T
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POSSIBLE BIASES ON THE BH MASS ESTIMATION

REDDENING / EXTINCTION

Are the broad lines we __ 5000
see from an outer part of [
the BLR in which there's £ 5000
less dust? =
< 1000
-
= 500

22 25
log Ny [em™]

24 25 2 4 6 8

Ay [mog]

We should see the largest values of FWHM in the less absorbed sources

NO TREND BETWEEN FWHM and THE EXTINCTION!

see Onori+17




X-RAY INFORMATION CONVERTED INTO A VIRTUAL
PHOTOMETRIC POINT

f~—| 10_? ”I | llllll I Illlllll LI lll] IR
n 1078 .
PREDICTION %10 F oo™ " ™7 M

from the X-ray L NS '
. . s 10-11 // 7 \
LumanSIty '—'10_12 // 7\ J. \\\
Silva+04 SEDs for the ___£10-12 ~ / \
deSCrlptIOn Of the AGN < 10 14 m ] il vl 0l ! \1 L1
emission 1000 104 10° 106
wavelength [A]
14-195 keV The hard X-ray is NOT
X-ray luminosity contaminated by the host.

Baumgartner+13 |

converted in a

It represents a
PURE INFORMATION
connected to the sole AGN of the AGN emission



Bischetti+18
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LSF vs LBOL :
no redshift dependence

108
104
1000
100

10

0.1
0.01

LSF‘/ LQSO
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0.0001
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EXCESS IN THE MIR : WHAT IS 177

Examples of MIR excess of the
photometric point with respect to the

Examples of perfect matches between
template

templates and photometric points

SUSHOTONE.S0+000611.9 4 SDSSINA4327.68+143018.1
rn LI ot N N ' II

10-" 0T '
s - - NOT due to the lack of a ? |
: N, /TN PAH component in the Y Y S
: AN s - VAR S ‘
5 ; fitting code 7
2 e f
& "
) l l|
|
1000 104 10 ‘ O ! l; T Lo
AlA) - —— N . . A A[4] )
SDE=I122018.87+ 1 128281 _‘ .
A MR T L ] e I Ly : SDSSI124061.44+G 105060
gt ] i B - ‘
e
- . ‘ e : >
A ' - W F AN “
i = :" _3 R: ._. “ ‘:J'._, ‘
= b/ + - NOT due to unreliable il
T | images in the WISE catalog
valll . 1o-4a = i -
| ; (only 5%) ]
el PR R A R | L el ! 4
o6 100 108 L 1
"c:nr: 108

=
»
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- Stevans+ 14 |
1000 =
- Krawczyk+13 -
_ Richards+06 :
T ™~ ER
n - -

v

100

g z ,%s
=) _ N
e _ B
o E i
3 -

[z,
Feltreetal 2012 < 10 =
|
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