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Intermediate classes based on Hﬁ,BmGI

relative flux :
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Introduction
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Objectives

Origin of the classification

Attenuation of BLR/disk emission via obscuration (BLR/torus or host
galaxy; e.g. Urry & Padovani 1995, Maiolino et al. 1995)

Scenarios independent from obscuration (e.g. low ionization or
luminosity/Eddington ratio relations; Trippe 2010, Elitzur et al. 2014).

Objectives of the work
Dependence of the classification with obscuration (Probability
distributions: A, from optical continuum, N, fromm Monte Carlo
simulations)

Correlation between AV and NH



log(Lz 10 kev/€rg s71)

The type-1 BUXS sample

Type-1 AGN subsample from the Bright Ultra-Hard XMM-Newton Survey
(BUXS, Mateos et al. 2012 ; 99% spectroscopic classification completeness)
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Optical fits

Fit broad and narrow emission lines from the H , HB and Mgll wavelength
regions and obtain:

> FWHM
=> Observed fluxes

Fit UV/Optical spectral continuum:

A,

We compute x* values for a grid of A to obtain the probability distribution:

P(A,)~exp(-Ax?/2) rescaledto A >0



Probability

UV/Optical extinction
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Probability

UV/Optical extinction
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X-ray fits

Good quality XMM-Newton spectra for all objects

L,=42-46 erg/s
201

=
wu

Number of AGN
=
o

103 104
Total number of EPIC counts

Markov Chain Monte Carlo simulations with bayesian statistics -> P(N,)



X-ray absorption

Full sample has lower absorption than - Full sample
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X-ray absorption

Full sample has lower absorption than - 1 Fullsampe
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Most common scenario is

In the literature, the most
common is compatible or

higher A /N , than the
Galactic ratio.

lower than Galactic.

Dust-to-gas ratio

5+

Type-1.0 (Mg)
Type-1.0

Type-1.2
Type-1.5
Type-1.8

Type-1.9
- Gal ratio

--- x10,x0.1,x0.01

R

11



Fraction of high A, /N_. objects

71— Type-1.0
————— Type-1.2

| [ = THpE=]1 5 Binomial probability
—— Type-1.8 distributions.of high A /N,
- = Type-1.9 objects

> A,/N, increases from
type-1.0 to type-1.5

> A/N,dropsin
type-1.8/9

f(AV/NH) > (Av/Nu)Gal.

Difficult to explain with one component:

1) Host galaxy in type-1.0/2/5 - low A, &N,
2) BLR/torusintype-1.8/9 - highA, &N, 12



Conclusions

Without complete classification, a significant fraction of
obscured AGN are missed from type-1 studies.

Optical extinction / X-ray absorption (either torus or host
galaxy) is the the main contribution to the subtype of AGN,
although other scenarios can contribute.

There is no strong correlation between A, and N, so either
dust-to-gas ratios are different or the regions of
extinction/absorption are different.

Observed properties are difficult to explain with just one
obscuring medium. We hint host galaxy for type-1.0/2/5 and
BLR/torus for type-1.8/9.
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Balmer decrement vs. continuum A,
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vf, (erg s™' em™)

See Lorenzo
Barquin's talk

Optical fits

¥
SED fit to obtain the host galaxy emission (SSP of Bruzual & Charlot 2003) using
SDSS (0.3-1 pm) + UKIDSS (1-2.5 pm) + WISE (3.4-22 ym) using SEABASS.

11111

1.0
frome A(um)

SMC extinction model from Gordon et al. 2003, that explains better the
reddening curve in QSO (Hopkins et al. 2004).

Featureless AGN emission, using the QSO template of Richards et al. 2006.

Fe Il model, using the template of Bruhweiler & Verner 2008 covolved by 0.9
times the BLR velocity dispersion (Osterbrock 1991).

Balmer Continuum using the mathematical model from Grandi (1982) with
T_=15000K and t,,=1, plus Balmer lines with order n>5.
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Few examples:
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Optical fits
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Subtype vs obscuration
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From type-1.0 to 1.9, the amount of
probability at high A, gradually
increases.
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Type-1.0/2/5 show almost identical
N,, while in type-1.8/9, the amount
of  probability at high N,
dramatically increases.
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Extinction fraction for Ay=1.4 mag

Subtype vs obscuration
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From type-1.0 to 1.9, the amount of
probability at high A, gradually
increases.
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Objectives

Torus, that is partially obscuring the nuclear emission
(based on UM).

Host galaxy, that is obscuring the AGN (preferentially

type-1.0/2/5 in face-on and type-1.8/9 in edge-on ; e.g.

Maiolino et al. 1995).

Low ionization phases that make BLR underluminous
(Trippe 2010).

Luminosity/Eddington ratio relation (Type-1.9 low

accretion and least luminous H_, . -> Type-1.0 high

accretion and most luminous H_, - Elitzur et al. 2014).
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Optical fits

Few examples:



