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JET FORMATION AND HELICAL MAGNETIC FIELDS

VLBA images of BL Lac
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Recent numerical simulations show that
helical magnetic fields should play an
iImportant role In the jet formation,
providing the initial flow collimation and
acceleration.
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VLBA images of BL Lac

Recent numerical simulations show that
helical magnetic fields should play an
iImportant role In the jet formation,
providing the initial flow collimation and
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Recent numerical simulations show that
helical magnetic fields should play an
iImportant role In the jet formation,
providing the initial flow collimation and
acceleration.

How CAN WE OBSERVE THESE HELICAL
FIELDS?

B. Beyond the VLBI core, through Faraday
rotation estudies

Faraday rotation produces a rotation of the
electric vector position angle ()

x=%, +RMA’
Where RM is the rotation measure, given
by:
RM =812 fneB” dl  (rad m™)
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1) RM across the jet width
Il) Total and polarized emission
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Zavala & Taylor [2005]
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Zavala & Taylor [2005]
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O'Sullivan & Gabuzda (2008]
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O'Sullivan & Gabuzda (2008]
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THE CASE OF 3C120
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3C120 AS A PROTOTYPE JET

* Prominent radio jet from pc to
Kpc scales

* Very active, with multiple
components, even at the highest
frequencies

* At z=0.033 the VLBA provides a
linear resolution up to 0.07 pc
(~1 04 Rs)

* |t shows very detailed polarimetric
Information
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THE CASE OF 3C120
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3C120 AS A PROTOTYPE JET

* Prominent radio jet from pc to
Kpc scales

* Very active, with multiple
components, even at the highest
frequencies

* At z=0.033 the VLBA provides a
linear resolution up to 0.07 pc
(~1 04 Rs)

* |t shows very detailed polarimetric
Information

 Also at the highest frequencies
(22 and 43 GHz)
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THE CASE OF 3C120
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THE CASE OF 3C120
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THE CASE OF 3C120
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Rotation Measure (rad/mz)
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Summary

o Helical magnetic fields play an important role in the initial jet
collimation and acceleration

o First clear observational evidences are being obtained from:
o Multi-wavelength studies of the ACZ (BL Lac)
o Jet stratification in RM and degree of polarization beyond the
VLBI core

o Detailed VLBA multi-frequency monitoring of 3C120:
o It Is possible to combine data from multiple epoch to reveal the
full jet structure in rotation measure and degree of polarization
o Clear stratification suggests a helical two-fluid model
o Evidence for the jet interaction with the external medium
o Further analysis to look for possible internal Faraday rotation,
from which to estimate the electrons minimum energy



