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or Are there true type 2 AGN?

= unobscured type 2 AGN 
= NLR + unabsorbed and rapidly variable X-rays

Laor (2003)

A physical limits on the
maximal possible FWHM?
Or, maybe a detection limit?  

The BLR gets smaller with
decreasing luminosity
—> LLAGN should have
very broad lines



Balmaverde & Capetti (2014)

Other suggestions + Observations

Type 1 AGN



(2018)



The best True Type 2 candidate



But…

Tran+11

NGC 3147

—> BLR becomes  
shallow and weak 
in Type 1 LLAGN 

(+ host dilution)

Stern & Laor (2012)

Stern & Laor (2012)



and indeed…

The predicted           based on Lx and L[O III] 
 is not excluded  

LbH↵
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Is NGC 3147 a type 1 or a true type 2 AGN? [Ski] 

Stern & Laor (2012)Stern & Laor (2012)

! logLbH↵ = 40.5± 0.5
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! logLbH↵ = 40.6± 0.5
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?



How can we find out?   
Need to exclude the host light,  
and get the net AGN emission  
—> HST

HST

 <—   Palomar   —>

So  ??

188 pc/arcsec



The BLR is there!

Keck -1” slit

HST - 0”.1 slit

Surprise  #1

! logLbH↵ = 40.11± 0.03
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EW = 449± 13Å

hEW i = 570Å
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At the expected luminosity, with a typical EW



The AGN is simply swamped by the host light 



x 50

cont’ 
drop

Stellar 
abs’ 
gone

��/� ' 0.1
<latexit sha1_base64="FqpyR7y6xzfiElyzcLkEUq/OFpo=">AAACCXicbVC7TsMwFHXKq5RXgJHFokJiCklBgrECBsYi0YfURJXj3LRWnQe2g1RFXVn4FRYGEGLlD9j4G9w2A7QcyfLROffIvsdPOZPKtr+N0tLyyupaeb2ysbm1vWPu7rVkkgkKTZrwRHR8IoGzGJqKKQ6dVACJfA5tf3g18dsPICRL4js1SsGLSD9mIaNEaalnYvcauCIu15GAnBQ3diWL4B7bltMzq7ZlT4EXiVOQKirQ6JlfbpDQLIJYUU6k7Dp2qrycCMUoh3HFzSSkhA5JH7qaxiQC6eXTTcb4SCsBDhOhT6zwVP2dyEkk5Sjy9WRE1EDOexPxP6+bqfDCy1mcZgpiOnsozDhWCZ7UggMmgCo+0oRQwfRfMR0QQajS5VV0Cc78youkVbOcU6t2e1atXxZ1lNEBOkTHyEHnqI5uUAM1EUWP6Bm9ojfjyXgx3o2P2WjJKDL76A+Mzx/i2Jko</latexit>

ste
ep flat



Surprise  #2

A thin accretion disk line profile



Line parameters constrainst



Surprise  #3

what is the predicted BLR size?

The line profile fit gives: rin/rg = 77± 15
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r
out

/rg = 570± 60
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!
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Greene & Ho (2005)
cm

rg = GMBH/c
2 = 4.5⇥ 1013 cm
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The BLR radius-luminosity holds for                (??) r < 100g
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X
A thin disk BLR?

The BLR comes from an illuminated thin disk?

!?
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In NGC 3147

Surprise  #4



No ADAF transition, at least down to 77Rg,  
a thin AD all the way in?

?
Ho (2008)

See also the ALMA discovery of a disk down to 2x104Rg  
at the Galactic centre, where L/LEdd=10-8 
Murchikova, Phinney, Pancoast, & Blandford (2019) 

ADAF Excluded?



Why is NGC 3147 different?

1. Optical double peaked Balmer lines are known. 

But, they come from MBH ~109, L/LEdd ~10-3  from a thick structure,  
and from larger R/Rg 

2. HST detected broad Balmer lines are known. 

But, they also do not show a simple thin disk line profile 

(and also the very broad line were predicted!) 

Are there more such object? 

Can we find objects which go down further in RBLR/Rg? 



Can we find an optical relativistic line profile?

1H 0707-495  

Fabian et al. (2009)

X-rays 

A lousy optical spectrum.  
(500 s, very faint source, small telescope)

Among the best X-ray spectra

The enormous diagnostic power of optical line profiles

n�(optical)

n�(X� ray)

⇠ 10⇥ 1000⇥ 100 = 10
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                     New open questions 

Do true type 2 AGN really exist? 
or is it always just host dilution? [yes, ~50%] 

Is there a transition to ADAF at L/LEdd<0.01? 
or is a thin disk always there? [yes, ~90%] 
(see Galactic centre, and SS73) 

Can the BLR extend down to a few Rg? 
If yes, can we get the inner disk structure,  
and even the BH spin? [yes, ~10%, but game changer] 


