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Introduction, Motivation, Results and
Summary — all in one!

| was always impressed by the accuracy of the measurement of the size of the BLR. The
scaling was so perfect, but from my point of view is was with the wrong quantity! The
expected scaling should be with the square root of the bolometric luminosity, or more
accurately — with the ionizing flux. But it was with the monochromatic flux! This should not
happen. Especially, for the same monochromatic flux, the ionizing fluxes of the Seyfert 1
galaxies and Narrow ine Seyfert 1 galaxies are quite different. More mathematically, the
accretion process is decribed by three parameters: black hole mass, accretion rate, and
spin. The monochromatic flux depends on the product of mass and accretion rate while the
bolometric luminosity depends only on the accretion rate and spin. So this mismatch should
lead to a large dispersion in reverberation measurements, and it did not. It puzzled me for a
long time.

Then | thought that actually there is one more quantity which also depends just on the
product of the mass and accretion rate, and this is the temperature at a given radius. So we
can calculate the temperature at the radius implied by the reverberation studies. It should
contain only some universal physical constants, and be thus the same for all sources. | told
my (then) graduate student, Krzysztof Hryniewicz, to calculate all the numerical coefficients
correclty. | simply thought: the only special value of the temperature is the dust sublimation
temperature. So either this is this value, or ... When he came back with the value of 995 K |
was really happy! We published our study as Czerny & Hryniewicz (2011). | know it cannot
be THAT SIMPLE but it seems like a good starting point.

If you wish to know more, read the following slajds. ﬂ
an wil



ldeas for origin of the BLR

It would be nice the mechanism of BLR formation — it
would make our discussion on the unification scheme much

easier.

So far, there are a number of possibilities around:
» Magnetic winds (does not specify the inner radius)
> Disk self-gravity

» Disk transition from radiation to gas pressure

- Failed Radiatively Accelerated Dusty Outflow (FRADO)




ldeas for origin of the BLR

It would be nice the mechanism of BLR formation — it
would make our discussion on the unification scheme much

easier.

So far, there are a number of possibilities around:

> Magnetic winds (Elitzur & Shlossmann 2006; Elitzur & Ho
2009; Elitzur et al. 2014)

» Disk self-gravity (Collin & Zahn 1999, 2008; Wang et al. 2012)

- Disk transition from radiation to gas pressure (Risaliti & Elvis
2010)

- Failed Radiatively Accelerated Dusty Outflow - FRADO
(Czerny & Hryniewicz 2011; Galianni & Horne 2013) E _



FRADQO: failed radiatively
accelerated dusty outflow as an idea
for LIL part of the BLR

~LIL (Hbeta, Mg Il, Fe Il)
BLR

~HIL  (CIV)




Basic idea behind FRADO: failed
radiatively accelerated dusty outflow
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Basic idea behind FRADO: failed
radiatively accelerated dusty outflow




Basic idea behind FRADO
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Fig. 1. The BLR region covers the range of the disk with an effective
temperature lower than 1000 K: the dusty wind rises and then breaks
down when exposed to the radiation from the central source. The dusty
torus is the disk range where the irradiation does not destroy the dust
and the wind flows out.




Since we have a theory of the BLR for
can perform or propose some te
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1 Analytic solution:

(1 — cos(Quct).

= 2, O sin(Qpt).




The cloud motion
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Balmaverde & Capetti: The HST view of the broad line region in LLAGN

45 - 1 1 1 I 1 -; 3..5 _L' I I 1 I I I '
; m M ;-‘{ ; I5 :— \-.. "pure" mﬁ_l:mdﬂ _:
HME - S ' )
g ._.--'55"_'5 e E 34 R .
n Ty P - - : . o 3031 ]
—~ 43F & 127 = o 3ok ]
E o s m "‘-g = . i
= - 7 3505 = B o & 998 ]
on 5 Elirzurib . 4'5'?_3'! ’ . E 30 [ Evaporation model . ]
_ﬂ 422____________-__-|;:- ______________ _?J-:____________E g‘ E l‘\-uua E
- s . - = ® #20 N
- e #!; ] 2.8 - e S0 gs7 ]
o L E B e _
41 f::;: e 4203 3 2.6 . ]
s Se 303 : [ " N
- < 3 2.4 S ]
4D _l L1 1 I L1 1 1 1 1 1 | I L1 1 1 1 1 1 | I "'IJ| 11 Ll 1 1 1 I L1 1 1 1 | 11 I L1 1 |_ _l | | I L L1 1 11 1. I LU L 11 1 111 I L1 11 11 11 I | I L1l |'~| L1 11 I L 1 1 11 | |_
5 & 7 8 g -5 -7 -6 -5 —4 =3 -2 -1
10g (M) 109 (Lo Less)

Fig. 13. Left panel: linats for the presence of a BLR from Elitzur & Shlosman (2006). Laor (2003). and Nicastro (2000). These models predict
that objects located in the portion of the plane below the dashed lines cannot form a BLRE. Left panel: predictions on the transition radius between
the geometnically thick and thin regions of the accretion disk mn a pure ADAF model and Evaporation model (model A and C from Czemy et al.
2004, adopting a=0.1 and f=099_ see text.)






Summary

: FRADO: Failed Radiatively Driven Dusty Outflow
mechanism automatically explains the scaling of the
BLR size with the MONOCHROMATIC flux

> This model, as well as other models, should be still further tested
against the data

> We need more low luminosity objects to cover the transition
between the presence and the absence of the BLR

> \We need more high luminosity measurements to increase the
dynamical range of the studied relations

- We need better information on the inclinations of the measured
objects
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