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What is the dusty torus?

Unified model

Torus is the key point of the UM!

Urry+Padovani95



What is the dusty torus?

The torus structure today 
seems a bit more 

complicated…

Hönig19

Czerny&Hryniewicz10



Polarization mechanisms

INSIDE

o GR effects near spinning SMBH

o Thomson scattering in AD

o Scattering in hot corona

o Jet synchrotron radiation 

o Faraday rotation

OUTSIDE

o Polar scattering by ionization cone

o Equatorial scattering by dusty torus

AGN polarization



Determination of the inner radius

1. Reverberation mapping in IR and optics

Minezaki+04

Around 20 AGNs are measured.

Hard to do simultaneous 
observations in IR and optical 

bands. 



Determination of the inner radius

2. NIR and mid-IR interferometry
Around 20 AGNs are measured.

AGNs only at low redshifts.

Kishimoto+09,11



Determination of the inner radius

What we could find out?

• Now theory connecting the dust temperature and sublimation
distance (Barvainis92) is not in an agreement with observations.

• SpPol method of 𝑀𝑆𝑀𝐵𝐻 estimation (Afanasiev&Popović15) needs the
distance from the scattering region.

Kishimoto+07



Reverberation mapping in polarized light



Reverberation mapping in polarized light

Gaskell+12Not succeeded.

The idea is to observe
polarization only in line not
to be confused with extra
polarization mechanisms.



Observational test

Afanasiev+14

Type 1 AGN Mrk 6

• 6m BTA + SCORPIO + Woll2 + λ/2 plate
• spectropolarimetry
• 12 epochs
 Polarized continuum region - 2 days

(0.002 pc);
 BLR H - 22 days (0.02 pc)  



Observational test

By JAVELIN (Mudd+18):

BLR radius: 
• 13.0 ± 6.4 lt days
• Afanasiev+14: 20.3 ± 2 lt days
• Bentz+15: 20.6 ± 2.0 lt days

• Kishimoto+11: 214 ± 59 lt days
• Suganuma+06: ≈ 115 lt days
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Difference:
(i) Region is not resolved 

by NIR interferometric 
observations;

(ii) NIR maximum ≠ 
sublimation radius 



Conclusions

The scattering radius of the torus indicates the radius of sublimation, 
that may differ from the region of the IR maximum dust temperature.

Advantages:
• independent from the inclination 

• spectropolarimetric observations could be replaced with 
photopolarimetry in narrow-band filters

Disadvantages:
• contribution of polar scattering?

Submitted to ApJ


