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POLAMI: Polarimetric Monitoring of AGN at Millimeter Wavelengths

« Long term monitoring of the 4 Stokes IRAM 30m Millimeter Telescope
parameters @ IRAM 30m Telescope (XPOL, Sierra Nevada, 2850m
Thum et al. 2008, Wiesemeyer et al. 2010) — (Granada, Spain)

« In principle no huge Faraday rotation
of linear polarization emission from the
jet at mm wavelengths

« No huge Faraday depolarization

 Essentially no opacity effects

« MM emission is compact and
represents well the mner regions of
, Jets
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'h ’é We still keep monitoring!

:’ ~mid 2006 to ~mid 2014

] Agudo et al. (arXiv:1709.08742)
ﬁtgz : Thum et al. (arXiv:1709.08743)
* |

Agudo et al. (arXiv:1709.08744)

54000

54500 55000 55500 56000
Modified Julian Date (JD-2400000.5) [days]

56500 57000 POLAMI Papers I, I, and I

in press for MNRAS

POLAMI: Full-Polarization Monitoring of AGN at mm Wavelengths with the IRAM 30m Telescope. lvan Agudo, IAA-CSIC, QUESO17, Garching, 2017-10-26



Increase of linear polarization degree with v,
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Variability of linear polarization degree

» mc also highly variable (range from ~
0% to ~ 15%)

» More rapid variability is observed in m.
than in total flux (total flux emission not
affected by emission cancelation of

orthogonal polarisation)

» Time scale of variability also

significantly shorter at 1mm than at 3mm

2) Consistent with shorter
wavelength emission coming from

smaller regions
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Variability of linear polarization angle

« X at 3 and 1Tmm also highly variable
« 21/36 sources at least a > 180° rotatior

 Time scales from a few weeks to a

year (typical 3-5 weeks)

* X in general not correlated with S, my,

(also not correlated among each other)

» Variability of the linear polarization
cannot be explained by the time

evolution of a single emission region

3) Excludes 1-zone models. Number

of emission zones should then be

larger than one (probably larger than

two in some cases)
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Linear polarization angle vs. jet position angle

0 « In general, very weak trend to align x almost
7 7 . .
i parallel to the jet axis (for ~19% of sources)

|+ Similar results found in Agudo et al. (2010,
2014), and Lister & Homan (2005)

4911 1 « For purely axisymmetric jets, X has to be

1 observed either parallel or perpendicular to the
a. | Jet axis owing to cancellation of orthogonal
polarization components (e.g, Lyutikov et al.

1 2005; Cawthorne 2006)

| + What we get for most of the sources is the
¢« | other way round!

Il4) Blazar jets are not axisimmetric, at least on
I@which regards to their polarization emission
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Circular polarization 10 etieoes E
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Circular polarization variability
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o CP time evolution show hints of:

e Time scales of months

« Perhaps even much shorter time
scales (~weeks)

« Frequent sign changes

6) Time variability and CP sign
changes point to some level of

small scale of inhomogeneities
allowing for variability

Data is compatible with Faraday
conversion, e.g. in the presence of
helical B field, but also production
of intrinsic synchrotron CP
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« Shorter mm emission comes from smaller regions with progressively better B
order

* One zone models excluded by general properties of mm polarization of blazars

» Blazar Jets not axisimmetric in general, regards to their polarization emission

» Hints of fast CP variability and frequent sigh changes

« Circular polarization seems to be present in blazars at mm wavelengths in
general at levels <2%

« Faraday conversion of LP into CP from helical B field, inhomogeneous
dynamic processes, and intrinsic CP production can explain our CP data

POLAMI: Full-Polarization Monitoring of AGN at mm Wavelengths with the IRAM 30m Telescope. lvan Agudo, IAA-CSIC, QUESO17, Garching, 2017-10-26



Conclusions
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