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Abstract 
 

We present the review of basic methods of measurements of magnetic fields
with application to accreting supermassive black holes. The problem of the
connection between jet and accretion disk is discussed. The results of
polarimetric radio and optical observations of QSOs and AGNs are
presented in this talk.
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Three basic regions of Magnetic Fields:
 
 

(a)  Accretion Disk 

(b) Relativistic Jet 

(c)  Accretion Disk Wind and Outflow 
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Magnetic Equipartition 
R.-Y. Ma, F. Yuan, arXiv:0706.0124. 
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Magnetic Field of QSOs in the Epoch of Reionization 
 
 

QSO z Lbol/LEd a/M = 0, 
ε = 0.057 

a/M = 0.95, 
ε = 0.19 

a/M = 0.998,
ε = 0.32 

a/M = 1.0,
ε = 0.42 

J0836+0054 5.810 0.44 9.0x103 G 7.5x103 G 7.15x103 G 6.6x103 G 

J1030+0524 6.309 0.50 1.5x104 G 1.22x104 G 1.16x104 G 1.0x104 G 

J1044-0125 5.778 0.31 7.1x103 G 6.0x103 G 5.7x103 G 5.3x103 G 

J1306+0356 6.016 0.61 1.8x104 G 1.5x104 G 1.43x104 G 1.4x104 G 

J1411+1217 5.927 0.94 3.5x104 G 2.93x104 G 2.8x104 G 2.7x104 G 

J1623+312 6.247 1.11 3.5x104 G 2.93x104 G 2.8x104 G 2.7x104 G 

 



24.05.2012

The Magnetic Flux Conservation in Accretion Disk: 
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0a∗ =  - Schwarzschild BH, 1a∗ =  - Kerr BH. 
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4, 0.3522, 20 .7rela b P χ= = = = D  

 
8, 2, 0.1279, 41 .2rela b P χ= = = = D  

 
2, 8, 0.1279, 0 .9rela b P χ= = = = D  
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Estimation of Magnetic Field Strength at the Event Horizon  
of SMBH by Optical Polarization in Continuum. 

NGC 4258: 83 4i = ±D D  
( ) ( )4000 4800A 0.38 0.03 %, 12 2lP λλ χ− = ± = ±D D�  

( ) ( )5100 6100A 0.35 0.01 %, 7 1lP λλ χ− = ± = ±D D�  

( ) ( )7500 8000A 0.29 0.02 %, 8 2lP λλ χ− = ± = ±D D�  
The classical result (Chandrasekhar-Sobolev Theory): 
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NGC 4258 
 

Zeeman Spectropolarimetry 18cm OH Megamaser Emission  

(Modjaz et al., 2005) 

1σ  upper limit: 30mG at 0.14pc. 
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NGC 3516 (Smith et al., 2002) 
7.3610BHM M= :  , 44.910bolL erg s=  , 38 .3i = D  

( ) ( )6500 6740A 0.15 0.04 %, 30 .1 8lP λλ χ− = ± = ±D D�  

( ) 0.83%lP theory =  ; 410HB G=  ( 0.32ε =  , 0.998a∗ = )  

BHa a M∗ =  - Kerr parameter. 

NGC 4151 
( )1.06

0.891.53BHM M+
−= :  , 43.7310bolL erg s=  , 60i = D 

( )3800 5300A 0.26%lP λλ − =�  , ( ) 2.257%lP theory =   
(Chandrasekhar, 1950) 41.5 10HB G= ×  , 0.32ε =   

NGC 5548 
8.0510BHM M= :  , 44.8310bolL erg s=  , 45i = D 

The classical Thomson limit: 1.115%lP =  
( ) ( )6520 6860A 0.69 0.01 %lP λλ − = ±�  , 720HB G=  , 0.32ε =  
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Model Beq(R) Pl(λ) Refs. 
Accretion disk with ion supported flows. ~ R-5/4 ~ λ-1/3 Begelman, 1988 
Sunayev-Shakura disk Region (a), Pr >> Pg ~ R-3/4 ~ λ-1 Shakura-Sunayev, 1973 
Shakura-Sunayev disk (b) Pg >> Pr ~ R-9/8 ~ λ-1/2 Shakura-Sunayev, 1973 
Shakura-Sunayev disk (c) Pg >> Pr ~ R-21/16 ~ λ-1/4 Shakura-Sunayev, 1973 
Hot Accretion Disk with Plasma Viscosity ~ R-15/28 ~ λ-9/7 Kafatos, 1988 
Payne-Eardley Disk P = Pg, α = 1 ~ R-21/8 ~ λ-1/8 Shapiro-Teukolsky 
Magnetic Accretion-Jet Ejection Disk 
without equipartition ~ R-5/2 ~ λ4/3 Case and Keppens, 2002 

Accretion disk with non-zero torque on its 
inner edge ~ R-15/16 ~ λ-1 Agol, Krolik, 2000 

Disk with reprocessing ~ R-7/4 ~ λ-1/8  
 
 
Магнитный диск: 2 8 gas rodB P Pπ α= , 15 16

lP λ−∼ . 
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(D. Garofalo, The Astrophysical Journal, 699:400–408, 2009 July 1)
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D. Hutsemekers et al.
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(Brian Punsly, arXiv:0610042v1)
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(Ting-Ni Lu, Albert K.H. Kong  arXiv:1102.1668v1)
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QSO B2112+059  Illuminated Disk: 
1
2

*,  0.5eT R a
−
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( ) 35 ,  50 ,  4.5 10 ,  1
4

kin
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magn

pn B R G B G
pλ= = = × =  

 
PG 0026+129   Illuminated Disk: * 0.5a =  

( ) 45 ,  55 ,  2 10 ,  1
4

kin
H

magn

pn B R G B G
pλ= = = × =  

 
PG 0844+349   Illuminated Disk: * 1a =  
Ton 951 

( ) 41,  33.7 ,  1.7 10 ,  50kin
H

magn

pn B R G B G
pλ= = = × =  

3C390.3    Illuminated Disk: * 1a =  
( ) 3 21,  39.3 ,  3.8 10 ,  10kin

H
magn

pn B R G B G
pλ= = = × =  
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(Afanasiev et al. arXiv:1104.3690v1, 2011)
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Linear polarization and power-law index n versus black hole masses from the data of Table 2
(Afanasiev et al. arXiv:1104.3690v1, 2011)
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(Afanasiev et al. arXiv:1104.3690v1, 2011)
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THANKS FOR ATTENTION!


