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There I1s a standard model
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e.g. Lawrence (1987)

» Very successful — e.g., BH mass estimation via reverberation mapping

» But: many details are still unclear



What is behind the nuclear emission?

The jet?

early collision

merging zona (large &, flare)

(dim, steady)

collision zone explosive plasmon

' « shock propagation in continuous jet?

continuous jet (bright, steady) creation
:‘jg[ﬂ[].".my%o (e.g., Marscher & Gear 1985)
(possible after strong flares)
T I « plasma collisions in discontinuous jet?
Rachen (2010)
. forward and "“““’":"' | (e.g., Spada et al. 2001)

shock
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The accretion disk?

« orbiting plasma “hotspots”?
(e.g., Abramowicz+ 1991, Broderick & Loeb 2006)

« plasma density waves?
(e.g., Kato 2001, Petri 2006)




What is the jet geometry?

early collision

merging zone (large &, flare)

(dim, steady)

[__f_ljumﬁlimﬁiﬁbmo

meoving forward shock
(possible after strong flares)

-t -

Rachen (2010)

forward and backward
shock

10°R;  10°R;  107R, 10°R, 10°Rg  10°Rq 10°R, 10°Rg  10Rg

Longitudinal “spine — sheath” structure?
(e.g., Rossi+ 2008)

Y

Transversal layers?
(e.g., Spada et al. 2001)
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We see polarization (almost) everywhere
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Radio polarizations are up to ~15%
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Strong activity in polarization
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Polarization can fluctuate within minutes
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Sgr A* observed with infrared polarization up to ~40% (Meyer+ 2006; Trippe+ 2007)



How turbulent is the magnetic field?

L 5 GHz on Feb.7 1997
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» observed degrees of polarization
are much smaller than theoretical
values
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» turbulent magnetic fields
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=» find eddy scales from
high-resolution polarimetry



How turbulent is the magnetic field?

3C 84 (Taylor+ 2006)
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» observed degrees of polarization
are much smaller than theoretical
values

» turbulent magnetic fields

mp, ~ /v N
/

number of eddies
per beam

=» find eddy scales from
high-resolution polarimetry
(assuming random orientations)
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Faraday rotation = AGN properties
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Faraday depolarization
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How Is circular polarization produced?

- CP of Core Region with Matched Beams
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3C 84; Homan+ (2004)



Circular polarization (also) from
synchrotron radiation

Circular component is almost

| Projection of magnetic averaged Out, a bit iS |eft
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Faraday conversion

B along y axis

direction of
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propagation
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phase difference
| If this wave were approaching
" an observer, its electric
vector would appear to be
rotating counterclockwise.
This is called right -
circular polarization.

Pacholczyk & Swihart (1970):
» Magnetic field in plasma in y direction

» Electrons can move freely along
y axis

» Electrons cannot move freely along
X axis but have to gyrate

» Phase shift § between EX and Ey

» conversion from linear to circular
polarization



Sgr A*: conversion close to event horizon?
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We need sensitivity + fine resolution
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5 GHz on Feb.7 1997

a » Complex magnetic “fine structure”

=» structure on all spatial scales

% : = many baselines
» High S/N needed

= - = polarization levels are a few %
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Only VERA ?

» Six baselines

» Two (?) stations with dual polarization receivers




Maybe KVN 7

KEVN TAMNA

» Three baselines

» All stations with dual polarization receivers



VERA + KVN !

L 5 GHz on Feb.7 1997
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» 21 baselines ! o0

» Five (?) stations with dual polarization receivers !
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