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• Very productive collaboration between SAO and AOB

• More than 50 papers, more than 25 in leading astronomical journals
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Possible sources of AGN polarization 
(Shablovinskaya & Afanasiev 2019, OpenAst, 28, 213)

i ~ 0°, scattering ~ 0 (E ⊥), view direct to accretion 
disc (E ⎜⎜)  and jet (E ⊥) , high polarized, synhotronic 
blazars

Dusty torus, 
size~ 1018cm

BLR,     
size~1017cm

Accretion disk 
size~ 1015cm (E||)

BH, M~108M .     
Rg~10

13cm

jet (E⊥) 

i <45°, equatorial 
scattering> 0, (E ⎜⎜), 
Sy 1

i ~ 90, polar scattering> 0 (E⊥), 
“hidden” BLR in polarized ligth, Sy2

Polarization in continuum 

✔radiative transfer in AD

✔Synchrotron radiation in jet

✔scattering by gas-dust torus

Polarization in lines

✔scattering by gas-dust torus

✔radiative transfer in the BLR

Scheme is made by V. L. Afanasiev



Polarization of AGNs - a simple (UNIFIED) model 

(e.g. NLS1, see  Popovic, Afanasiev et al. 2018)

Orientation is important !

Blazars, 

high pol.



AGN polarization



Broad line region & SMBH mass, velocity & radius; 
radius & Luminosity – first case Mrk6



Type 1 AGN: Equatorial polarization in 

broad lines (Smith et al. 2004,2005)  - BLR 

gas motion – specific PA shapes! 

Broad line shapes

Broad line P.A.





Polarization in the broad Hα 
Equatorial scattering - idea
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V vs. tan(φ) – direct evidence of Keplerian motion 
in the BLR of Mrk 6, Afanasiev et al. 2014
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Observed P.A,  Afanasiev & Popovic 2015



Theory -
Equatorial 
scattering for 
different BLR 
geometries, Savic 
et al. 2018

Disc – like

Otuflow

Blue wing Line center Red wing



Theory vs. Observations
Savić et al. 2018

Keplerian motion + outflow -2000 km/s



Theory vs. Observations
Savić et al. 2018

Fitted observations for NGC 4051



Black hole masses for 30 Type 1 AGNs

Afanasiev, Popović, Shapovalova 2019, MNRAS, 

482, 4985

Observations with 6m telescope SAO RAS

⮚6-m telescope + SCORPIO, spectral coverage 4000-8000 AA

⮚Different type analyzer – Savart plate, Single and Double 

Wollaston prisms 

⮚Spectral resolution 5-40AA,

⮚ Polarization measurement accuracy ~ 0.1-0.3% 





Black hole masses for 30 Type 1 AGNs
Afanasiev et al. 2019

Our measurements of BH masses as a function of host galaxy bulge

stellar velocity dispersion (taken from Onken et al. 2004). The dashed

line shows the dependence of M-σ taken from Tremaine et al (2002).



Dimensions of the BLR 



Dimensions of the BLR
Afanasiev et el. 2019

The maximal (Rmax) vs

photometric BLR (RBLR)

radius. The solid line

represents the best fit

RBLR = (0.31 ± 0.17)Rmax

Relation between Rsc and

RBLR

Rsc = (1.72 ± 0.48) RBLR

.



What is with other lines, e.g. Mg II?



What is with other lines, as e.g. Mg II BLR –
seems to be complex (Popovic et al. 2020, 
MNRAS, 484, 3180)

Savic et al. 2020, MNRAS, 
497, 3947 – model, BLR 
with outflows/inflows



H⍶



Mg II



Quasar SBS 1419+538,  spectroploarometric
observations of Mg II (Savic, Popovic, Shablovinskaya
2021 ApJL, 921, L21)

SBS1419+538 was observed with 

the 6-m telescope BTA of SAO 

RAS with the focal reducer 

SCORPIO-2 (Afanasiev & 

Moiseev 2011)



Quasar SBS 1419+538,  spectroploarometric observations of Mg 
II (Savic, Popovic, Shablovinskaya 2021)



• Теорија и посматрања: Спектрополаризација и 
гравитациона сочива



• Посматрања са 6м 
телескопом сочива 
SDSS J1004+4112, 
спектроскoпски

• MPFS 2007 

• SCORPIO 2008 

• SCORPIO-2 2018  

• Поларизациона 
посматрања у 2014. и
2017. години



• A – компонента, промена у плавом крилу!



• Могуће објашњење је утицај сочива на део широколонијског регион

• BLR је вероватно доста велики да би могло микросочиво да утиче на 
укупан интензите линије, међутим C IV показује појачање плавог крила 
што указује на емисију млазова избачене материје!



• Поларизација – разлика између компоненти, компонента D 
као да мења поларизационе параметре



Спасибо за
внимание!
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