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r < Rd — dust free clouds: 
          Broad Line Region 
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r > Rd — dusty clouds: 
          Toroidal Obscuration Region  

    TOR 

The BLR/TOR Region 

Rd = 0.4 L½
45 pc 



Grand Unification Theory 
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Emmering, Blandford  
& Shlosman 92 
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Geometry 

 Clouds rise and expand  ⇒ 

 Column density decreases (nR ∝ M/R2) ⇒ 

 Toroidal structure for both BLR, TOR and 
X-ray obscuration 



BLR/TOR Mass Outflow Rate 

Rd ∝ L½        vK(Rd) ∝ (M/Rd)½        NR = ∫ndR 
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BLR/TOR outflow must disappear at small L! 

Elitzur & Shlosman ‘06 

∫ π= RdR2nmv2M zout




BLR Disappearance in LLAGNs 

BLR existence: L > C M2/3 i.e.,  L > C (LEdd/L)2 

log L = 35 + 2/3 log M log L = 28.8 – 2 log (L/LEdd) 

η ≈ 4·10-4  ⇒ radiatively inefficient accretion! Elitzur & Ho 2009 
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Intermediate Seyfert (1.x) 

[OIII]/Hβ increases from <0.3 (Sy 1) to > 4 (Sy 1.8) 
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At low luminosity most AGN 1 are intermediate 

Stern & Laor (2012a,b): 

 Spectral class from LnHα/LbHα 

 1.0: LbHα ~ 1043 erg s-1  

 1.5: LbHα ~ 1042 erg s-1  

 1.8: LbHα <~ 1041 erg s-1 



An Evolutionary Sequence? 

Elitzur, Ho & Trump 2014 



An Evolutionary Sequence! 

Type 1 → 1.2/1.5 → 1.8/1.9 → “true” Type 2  

As L/M2/3 decreases: 



The SL12 Sample 

•   LbHα/LnHα decreases with L/M2/3  

•   Weaker broad- or stronger narrow lines?  



Broad- and Narrow-Line “Covering Factors”  

LbHα/LX decreases with L/M2/3 



Broad Lines “Covering Factor” 

 Decrease of more than factor 2 within SL12 

 Factor 12 with EH09  

 



Line Profiles 

“Typical” profile (Emmering+92) Double peaks (Eracleous & Halpern 94) 



Double Peakers 

 Only ~3% of general broad-line population  

 Mostly low accretion rates 

 Fairly high detection rate at low L/Ledd  

 Double peaks in many 1.8/1.9 but not 1.2/1.5 



BLR Low-Luminosity Evolution 

 Spectral type 1→ 1.2/1.5 → 1.8/1.9 → 2 is an 
evolutionary sequence: 

• Broad lines “covering factor” decreases 

• Double-peaked profiles emerge 

• Evolution governed by L/M2/3 



Cloud Trajectories 

Kartje+ ‘99 
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Force = Wind ram pressure ‒ Gravity 

Fgrav /Fram ~ NH,C/Ncrit 

 

A mix of “wind” + “disk” populations 



A Two-Component BLR 
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 As L decreases, Ncrit (~L/M2/3) decreases 

 More clouds become supercritical (“disk”) 

 Less central luminosity is intercepted 

 Double-peaked profiles emerge 

 Effect spreads from outside in 

BL Emission:      NH,C > NH,min ~ 5⋅1021 cm-2 

“wind” :          NH,min < NH,C < Ncrit(Rd)(Rd/r)½  



Conclusion 

 With the mean L/M2/3 for AGN 1.0 and η = 5%,  
Ncrit ~ 2⋅1022 — 2⋅1023 cm-2 across the BLR 

 L/M2/3 spans more than 9 orders of magnitude,  
yet the Sy 1.x onset occurs at the right place 

 “wind” + “disk” mix explains naturally the sequence 
Type 1 → 1.2/1.5 → 1.8/1.9 → “true” type 2 

 Prediction: Effect spreads from outside in 
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