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Continuum emission from
geometrically thin, optically
thick accretion disk is
expected to be anisotropic

L. ,s = Lo cost

[Olll] Line emission excited
from AGN is expected to be
isotropic (Mulchaey+1994;
Heckman+2005) or mildly
anysotropic (di Serego+97)

L[OIII],obS — L[OIII]

EWiorrn,evs = EWiorrn / cost



Expected distribution of EWoni

E W[O I11],0bs = E W[O 111 / cos 6 with no preferred line of sight

In the ideal world: can observe the entire population of AGN
A

dN Intrinsic EW distribution
dEWiorm
dN

dEW[OIII] ,OSS

x EW 2

Observed EW distribution
>

EW[OIII] EW[OIII],OSS
e.g., Netzer 1985, 1990



Expected distribution of EWoni

b W[O 111],0bs = E W[O II]] / cos 6 with no preferred line of sight

In the real world: can observe a flux limited sample

dN

dEWiorm
dN

dEW[OIII] ,OSS

A

Intrinsic EW distribution

dN

E —3.5
aEw X

Observed EW distribution

>

EW[O[[[] EW[OIII],OSS

Risaliti, Salvati & Marconi 2011



Quasar sample

W Quasar sample from SDSS DR7, EWonj measurements from Shen+2011
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Observed distribution of EWjou;

= I .‘._'\r': 3.5 |
Ideal case 100 “1' ' -
dGll?]\I;V x EW ™2
Real case
dN X EW_3'5

dEW




EWiouy vs EW of Broad Lines
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W EW distrit;L'}tions of Broad Lines do not show -3.5 powermlhaw tail

W Liomy/LeLr distribution has the same -3.5 power law tail as EW/o
distribution

w Broad lines Luminosities behave
like continuum luminosities,
l.e. LBLR,obs — Lgrrpcost

Broad Hp, Mqgll, CIV are optically thick lines and BLR has a disk-like structure
aligned with the accretion disk. (e.g. Wills & Brown 1986, Netzer 1987, Wills
& Brotherton 1995, Goad & Wanders 1996, Smith+2005, Maiolino+2001,
Jarvis & McLure 2006, Down+2010)



The torus (or T.O.R.U.S.) prevents observing objects with

AN Intrinsic

4 EW distribution
dF W[OIII]
dN

dEW[OIII] ,OSS

Observed
. EW distr.

EQ’TTLCLZU

EWiorrnEWiorin, ess
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NO “Iorus cut” at high W[OII] (6max > 85deg). Also sources close to edge on

observed!
No torus?
e
Misaligned
torus?

100 f




W It is possible to invert the distribution and use EWjon as inclination
indicator (also Boroson+11)
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Tests and consequences

W Is the EWiony distribution driven by continuum obscuration
(i.e. obscuration toward the AD/BLR)?

W Are there evidences for geometrical projection effects in BLR lines?

W Are there evidences for geometrical projection effects in NLR lines?

W What about the obscuring torus and IR emission?

< Is there a physical interpretation for Eigenvector 1?



We are interested to average effects on the QSO population, not in intrinsic

differences in a given EW|ou range ...

¢ spectral stacking in EW bins

¢ entire sample of DR7 quasars
to increase statistics (~12000) 190
with EW[om by Shen+11

¢ no significant differences in =~ =
stacks by using only targets
from uniform sample
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€2:| EW[OIII] driven by continuum obscuration?

SAES7
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3¢ Nno significant changes in
slope, no dust obscuration

v alsono changein AD [ | host H
spectrum ...

log(flux)
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BLR lines?

3¢ In high EW sources AD is expected to be seen edge on

s¢ BLR is “disky” like AD ——
s¢ BLR Line widths are expectedto - :

Increase on average with EWou
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¢ Same results for
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100

10

HE and Mgll !

H, broad (EW )

1.0 —

08 —

0.6

flux

0.4

0.2

0.0

low EW o

lIIlIIlIIlIIIlIIIII IIIIIIIII|IIIIIIIII|Illllllll|lllllllll

(1-6)A
(6-12)A
(12-25)A
(25-50)A
(50-100)A

(100-250)A

IllIIIIIIlIllllllllllllllll|lllllllllIlllllllllIIIIIIII

4600 4700 4800

4900
A

5000

5100

5200



Geometrical projection effects in BLR lines?
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< In high EW sources accretion disk is
expected to be seen edge-on

< [Olll] is outflowing in ionisation cone
(e.g. Fischer+13,14)

< [Olll] outflow velocity should on average
decrease with EW
(eg. Boroson 2011)

km/s km/s
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'I._. - [Olll] velocity maps of z~2.5

o B o1 QSO0Os showing conical outflows

wsec . (Carniani+14)
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v¢ In high EW sources

accretion disk is expected

to be seen edge-on

W [Olll] is outflowing in
lonisation cone
(e.g. Fischer+13,14)

¢ [Olll] outflow velocity
should on average
decrease with EW
(eg. Boroson 2011)
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vel g, (blue) (km/s)
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W ~All quasars detected by WISE

¢ Average MIR SED in bins of
EW/ou (normalized at 20 pm)

AF, I F

100 B

103

10° §HH

102 E

103

104

10!

102 &

10" E

Gaussian Angular Distribution

log(A™ f,)

10

A (Lum)

100

Nenkova+2008, Elitzur 2008

1.4

1.3

1.2

1.1

0.9

0.8

0.7

o

log(»)

T T T o T =
= low Wiom E
= (L =
3 o-oh 3
E . (6-12)A E
= high Wio < -
:— (25-50)A _:
E (50-100)A E
E (100-250)A E
:III|III|III|III|III|IIIIIIIII:
.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4



1.4

1.3

1.2

N

log(A™ f,)

\

high Wioun

0.9 6)A

6-12)A

—
—h
|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIII

12-25)A

0.8

50-100)A

(1-
(
(
(25-50)A
(
(

100-250)A

TIIIIIIIIIIIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIIT

W RN NS RN NS NN
0.2 0.4 0.6 0.8 1.0 1.2 1.4

log(»)

0.7

o
o [TTTTTTTT



w ~100 QSOs with SEDs from near-IR to far-IR

w SED fitting and decomposition of AGN and host galaxy

b
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High EW|on sources!
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Eigenvector 1
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W At least part of the Eigenvector 1 (Boroson & Green 1992) could be
ascribed to an inclination effect ...
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Face-on
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see also Shen & Ho 14



Conclusions

W EW[OIII] distribution indicates that Accretion Disk emission is
anysotropic: L = Ly cos 6, as expected

average spectra in EW[OIII] bins indicate L effect on EW[OIII] is not due

to obscuration (i.e. high EWJOIII] sources are not obscured)

W EWI[OIII] can be used as an orientation indicator:

low EW[OIII

face on AD, high EWJOIIl] edge on AD,

[OIIl] outf

ow velocity anticorrelated with EWJOIII]

W EWsLr distributions (CIV, Mgll, HB) indicate that BLR is anysotropic like
continuum, I.e. BLR is disk-like

Confirmed by strict correlation of average BLR line widths and WIOIII]

W Average color of MIR SED is correlated with EW[OIII]
(i.e. edge on objects are redder, as expected from torus models)

W Possible interpretation of Eigenvector 1 (anticorrelation of Fell and Olll):
iInclination effect

Risaliti+11, Bisogni+14, stay tuned!



