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(1) CORES AND OPACITY

Shocking news! The EVPA does not flip by 90 degrees at tau =1
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Figure 3.2: Critical optical depth at which the polarization 'flips’ through 90° as
a function of electron speetral index for Faraday thin slabs.
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Figure 4.1: I and P maps corresponding to the jet Konigl’s 1981 paper. The cross
on the I map marks the location of the position of the optical surface along the

jet’s axis.
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(2) OTHER NEW PAPERS ON JET POLARIZATION
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Figure 3.1. Source 01484274, (a) 1.4 GHz to 2.4 GHz Faraday RM map in the observer's frame. {b) 4.6 GHz to 15.4 GHz RM map.
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Fig 1. Optical photometry and pelarimetry and -ray light corve of 3C 779 Fermi-LAT y-ray lieht curve at = 100 MeV binned into 3 day inervals
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Figure 7. Transverse jet width versus a distance along ridge line for the BL Lac object 07164714 (left-hand panel) and radio galaxy M87 (right-hand panel)



Moscibrodzka,

Dexter, Davelaar and i I SEEEEEE
Falcke 2017 FRRREi o A
T 20 R ¥ S B s
“Faraday rotation in =
o HErT
GRMHD simulations @ " [
o
of the jet Launching 5 _on R
zone of M87” =

1 S S

1 20 [ il 10 ~40 M §] o ]
¥ (microarcseconds)

Figure 4. Intensity (colours) and polarization maps (ticks) for model RH40
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(3) New images and more on 3C 273



Tingdong Chen, Brandeis PhD thesis, 2005

Four epochs over nine months, 1999.26 —
2000.04,

observing at 8, 15, 22 and 43 GHz

8 GHz images from 1999.37

top — | image

middle — P image with EVPA tick marks

bottom — fractional polarization (color)
superposed on | contours
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3C 273 pc-scale rotation measure observations
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log RM gradient v. log core distance
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log RM gradient v. log core distance
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Figure 4. Model of magnetic fields

The longitudinal field is not vector ordered. It
therefore does not cause the transverse asymmetry
intrinsic to a helical field (except at  Thetg=9nd
may avoid the conservation of flux prgfgjem. The
loops may be continuously generated by boundary
layer interactions plus a modest amount of shear.
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Fig.2  Sketches of the three field configurations discussed in the
text. Left: vector-ordered helix. Middle: perpendicular-field spine
and longitudinal-field shear layer. Right: two-dimensional field
sheets wrapped around the jet axis.

Laing, Canvin & Bridle 2006
and Laing 1980



EB{” A toroidal component of the magnetic
= field requires that a current, I, flows down
E - the jet (by Ampere’s law) .
% pol/zmR
§ The graph on the left is for a uniform
E current density in a jet of radius R, carrying
g a total current |I.
. |
R radius r from tMycenter of the wire
The field inside the jet The field outside of the jet is where
gives rise to the observed nearly all the observed Faraday
synchrotron radiation, and rotation occurs, including the RM
probably to modest gradient, in a sheath of plasma
internal depolarization of surrounding the jet. Moving VLBI
the radiation. components can map out the

properties of the plasma.
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Figure 11: Top: Observed fractional polarization for different slices of 3C273.
Bottom: Theoretical fractional polarization, with b=2/3, 8 = /2.

Here, b is the ratio of longitudinal field to toroidal field at the jet surface.



CURRENTS IN JETS

27-CRjet Btor

The current is given by [ =

Ho

The median value of the magnetic field from core-shift measurementsis 1 G

at 1 pc. (e.g. Pushkarev ++ 2012)

The median intrinsic jet opening angle is 1.3° (e.g. Pushkarev ++ 2017)

These then give a typical jet current I~ 2 x 1017A

Kronberg ++ 2011 have measured the
current in a Kpc —scale jet, in the radio
galaxy 3C 303, also using an observed
RM gradient. Jet knot C/E3 is about 20
kpc from the nucleus, and they
determine a value for the current of
I1~4x10YA.

Here, as in 3C273, the conventional
current is away from the nucleus, so if
the charge carriers are electrons, they
flow down the jet towards the
nucleus.

| P

27017407

ABC

. B LD |

14843=04 14843=02 H"N"‘;

3C303

RM Image
T

52 14 40
35
30
25f
20
15
10
05}
00

13165~

DECLINATION

T T T

< Western

‘f‘j Lobe T

L°]
AGN, o .
4 Jet knot E3 =]

14 41 27

| 1 |
26 25 24 23 22 21
RIGHT ASCENSION

220k -4pl /ol 40 rad/m?

—| = Foreground RM
Correction uncertainty

tion image of the 3C303
ution of 1.5". The RM
ected by 18 +4 rad m~?




And thanks to the organizers for this
very excellent meeting
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