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CLiF AGN: Q1131+16 
A total of 99 lines! 

Rich spectrum with 
dozens of Coronal 
Lines (Ionization 

Potential>54.4 eV) 

CLiF Notes 

• A NEW CLASS OF AGN HAS BEEN DISCOVERED! 
• Dozens of Coronal Lines (CLs) emitted from high 

density (nH > 106.0 cm-3) region 
• Extremely rare, 0.01% of the combined SDSS 

quasar and galaxy catalogs (just 15) 
• Lack broad (>1000 km s-1 ) emission lines =    

Type 2 

[1] Center for Astrophysics (USA), [2] Georgia State University (USA),  [3] University of Sheffield (UK), [4] Massachusetts Institute of Technology (USA)  

 (Rose et al. 2015) 

 (Rose et al. 2011) 

mrose@cfa.harvard.edu 

Maximal view of 
inner torus wall? 

Iron released from dust 
grains (Pier & Voit 1995) 

BLR, 
continuum 
not visible 

Can we test this? Yes!     
With WISE! 

 (Glidden et al. 2015) 

• Dozens of unidentified lines!  
Please help! Ask for a line list 

 

   What is happening? 

Radial Distance ≈ Dust 
Sublimation Radius 

Log10 nH = 6.0 

 6.5 

 7.0 

Log10 U = -1.5 

 -1.0 

 -0.5 

High Density! 

CLOUDY Models 

High Ionization Parameter 
6.0 < Log10 nH < 7.0 

-1.5 < Log10 U < -0.5 

Coronal lines 

𝑭𝑾𝑯𝑴 = 𝟑𝟐𝟎 ± 𝟗𝟎 𝒌𝒎 𝒔−𝟏 

CL Kinematics =     
NLR Kinematics 

Torus Obscuration of AGN Continuum? 
CLiF AGN have redder W1-W2 colors compared to type 1 AGN 

QSO 

Host galaxy emission 

Reyes ea. Type 2 AGN have 
unexpected IR properties. See 

Martin Elvis’s poster! 

Coronal Line Region Properties are  
consistent with the Inner Torus Intermediate Inclination? 

Type 1 AGN           
(Shen ea. 2011) 

CLiF AGN Type 2 AGN              
(Reyes ea. 2008) 

Test the Torus Hypothesis with WISE! 

Red 

Red Blue 

Type 1 AGN Type 2 AGN 

Crenshaw et al. (2015) 

Type 1 AGN have bluer W2-W4 colors when compared to type 2 
AGN (Crenshaw et al. 2015)→ see more hot dust in type 1 AGN!  
Are CLiF AGN WISE colors distinct from type 1 and 2 AGN? 

Yes they are! 

`Genuine’ type 2 AGN? (Rose 2013) 
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