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Synchrotron polarization
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High precision linear and circular radio polarimetry

Realistic parametrization of the telescope response

Instrumental polarization removal
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The radio dataset

Part of the F-GAMMA dataset e T

Fuhrmann et al. (2007), Angelakis et al. (2008)
87 sources

July 2010 - January 2015
Cadence: 1.6 months

Linear polarization
2.64, 4.85, 8.35, 10.45 GHz

Circular polarization
4.85, 8.35 GHz

credit: Effelsberg wiki



Magnetic field strength

Assumptions
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Homan et al. (2009)
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Magnetic field strength
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= Median B: 3-6 mG
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Jet plasma composition

Magnetic field strength
- Predicted: 10-100 mG

O’Sullivan & Gabuzda (2009a)

- Observed: 3-6 mG
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Homan et al. (2009)



Jet plasma composition

Magnetic field strength
- Predicted: 10-100 mG

O’Sullivan & Gabuzda (2009a)

- Observed: 3-6 mG

e - et admixture
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n_ + Ny

Lepton number

Homan et al. (2009)

= { ~0.2-0.5
= Admixture 1:1.5-2
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Low energy magnetized plasma content

- 12 T T T T T T
Faraday rotation Ay Al o
N: 42
10- - mean: -12.5 i
9 ) median: -0.2
AX = RMA § g.  StDev: 58.2 i}
2 range: -224.7 - 93.4
3 d _ 0 FSRQs (27)
e o 6 1
RM = > / ne(S)B”(S)dS 5 O BL Lacs (8)
2mm=c* J £ 4 |
Z
1?8 O'Sullivan et al. (2013); 2 -
100 ] . . . . . .
E T (3 Y50 200 =150 100 =50 0 50 100
g 80 : Average RM (rad m™?)
250
70 T T T T T T T T
p:-0.58
60 ) p: 0.0001
50 ' ' 3 200 .
0.0025 0.0030 0.0035 0.0040
A [m?]
é; 150/ =
3
5 oo 1
50+ ) o © i o o ¢ ° ) N
) ° F) PY) .. . :.
% 10 20 30 40 50 ) 70 0 90
Absolute galactic latitude [b| (°) 7

Myserlis et al. (in prep.)



Low energy magnetized plasma content

Faraday rotation Ay
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AGN jet model Slab
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Polarization variability Slab
| | — P
jet shape |- - _ — T Tk | |
etstape - P TTHTHTE .
MRS SMPZNEURE |
k T L
compression | : T ‘ |
factor | T —,--1i——| AT i
' H ' ECAEAE] R /- |
] ‘__|__I ENDAL SN | |
R R T AR | |
Cell | | | e a0 S5 o R M
Density 104 , , ] L0 e ey
/ e e =t [ 1|5
ng = nok ™~ © P = 4ol 1 |15
— 10 > —50 -
107 o] /\ 19
Lower energy cutoff 108 R . 800 it M i ) <.
1 108 10° 101 10" 10'2 10 10° 10 10 107 | en
E . =F_ .k 3 —~
min — /min 0.20 0.001 e Q
. A5 1 —0.001F I
B-field Streng’[h S 0.10- _ EQ —0.002 |- -
/ ~0.003 |- 1
B~ kB 0.05|- 1 —0.004f -
R (O T T T T S (0 R T/ T/ L T LR I C
14 v 9

Myserlis et al. (in prep.), based on Hughes et al. (1989)




Polarization variability
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Polarization variability

3C454.3
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Polarization variability
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The study case of 3C 454.3

Shock parameters
- Compression factor: k = 0.8

- Doppler factor: D ~ 30

Consistent with Dyar at 37 GHz
Hovatta et al. (2009)

Jet plasma parameters
- Density: no = 10" - 10° cm
- Magnetic field coherence length: 9 pc

Myserlis et al. (in prep.)
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Conclusions

Novel data analysis pipeline

=realistic parametrization of the telescope response
= nstrument model for spurious LP correction

= polarization standards stability: 2%

=m; and m. uncertainty: 0.2%

=| P and CP standards’ catalogues of m, y and m.

Physical conditions

= B-field strength: 3-6 mG

=plasma composition: for e-e* plasma: 1:1.5-2
= galactic origin of RM: no low energy plasma

14



Conclusions

Modeling the variability
= full-Stokes radiative transfer code accounting for all propagation
effects
=reproduce all observables and their variabllity
=study case: 3C 454.3
= reproduce full-Stokes variability
=physical conditions:
=shock compression factor: £ = 0.8
= Doppler factor: D ~ 30
=plasma density: 10 - 100 cm™
= Magnetic field coherence length: 9 pc
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