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Extended regions with
orthogonal B most
likely due to toroidal
B field or
high-pitch-angle
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Longitudinal B field and high
degree of p \ lzation at a jet
edge may also be due to shear
or jet curvature




8lical B fields

pidal field creates symmetrical
polarization profiles, a helical field

Toroidal

Observation of asymmetrical tranSverse |
evidence for specifically helical fields.






on of the observed linear
olarised EM wave

RCP and L.CP

Electron density




jeld, should observe a Faraday-rotation
due to systematically changing
B field across the jet (Blandford
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Simulation by
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ACross a number
ere expressed
sually

Reports of transverse RM gradien
of pc-scale AGN jets — but cOncers
about their reliability, as jet structures-a
narrow compared to beamwidth.



arlo simulations have resolved this issue!

Hovatta et al. (2012) — considered
odel maps without RM gradients
fewer than ~1% of runs gave

Fraction of false positives

Mahmud et al. (20 »
considered model maps
clearly visible even when |

This surprising
result comes
about because Q

both + and —. Jet width 1/10 beam

v =3x10




hat it is not meaningful to
sradients — the best test of
idient and RM range

previously

have significance > 30 (Gak




tion of the detection of a helical B-field
com rsec scales is that this field (at least
ItS passage through the shocked

VLBI cor erhaps is regenerated after
being disrup
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Recent studies by Marscher (2015) alSs
observed variability allows an appreciabl
chaotic) field component.






4l (2013) detected “reversed” RM gradients

Jet direg
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2—6 cm RM map
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(plained if “outgoing” B field in jet/inner
accretio es in outer disc

Winding up of field |
lines due to Integration path

differential rotation ,,,_ — passes through both
S——— regions of helical field

field” in a more extended region Surrouncing




ield must reverse when the field returns to

Contopoulos et al. 2009

L Disc

M~ Annulus

This can place new constraints onthest
and the boundary conditions for theoretict







direction of the

o central




nbinations of rotation direction +
gjve azimuthal B fields in two

Rotation direction



ascribe observed RM gradients as

)" or “Counter-clockwise (CCW)” on
e of the jet

Asada et al 202 RM gradient = 70 rad/m2/mas
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If direction of rotation and dire
are both random and independent;
equal numbers of and CCW grac



Is this observed?

ransverse RM gradients

20 CW, 7 CCW.

Not 100% conclusive (
is an asymmetry — which 1



/ can arise if the directions of
| B field are , SO that only

inations are realized:

~ field direction

—=

Rotation direction



ovide this is the “Cosmic
)s et al. (2009), but any
1t” kind of system of

gradients,

20 CW, 10 CCW
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1Y duate student Sebastian Knuettel is also

sea \\ ificant transverse RM gradients on kpc

scale \* far:
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Faraday Rotation Measure gradients visible in both of the jets of 5C4.114
The observation is in the 1.2 to 5 GHz range and the intensity contour is at 4.5GHz.

This implies that a helical field compon
survive all the way out to kpc scales!



jets provide key
elds. Helical jet B
polarization

evidence fc
detected in 2

monotonicity anc
means that a helica
distances well beyond f




aversals provides
eturn B field”
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