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MHD simulation of magnetic field amplification

Strong turbulence at the beginning
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The postshock magnetic field is more ordered with perpendicular magnetic field (right).



Balzar Polarization
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General optical polarization

A large portion of FSRQs and almost all BL Lacs are highly
polarized (Impey & Tapia 1990)

Blazar optical flux and polarization degree:
« 10/33 show correlation
« 4/33 show anti-correlation

No significant correlation between optical spectral color and
polarization degree (Ikejiri et al. 2011)

Optical and radio polarization correlation is not clear (not correlated,

Impey & Tapia 1990; correlated with no time delays, D'arcangelo et
al. 2009)
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Polarization degree varies between
2% and 35%, and correlates with flux

Rotation of polarization angle by 720°
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Existing explanation for polarization angle swing
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(Marscher 2013)
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Geometry of our cylindrical jet model
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Geometry for the polarization calculation
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Stokes Parameters
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Shock excited regions,
deformed by light travel time effect

\\\ \ LOS
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Spectral Energy Distributions (SED)
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Geometry of our cylindrical jet model
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Shock excited regions,
deformed by light travel time effect
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Polarization Position Angle (PA) Swing
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Summary

*Polarization correlates with flux in a complicated
way.

*Helical magnetic field combined with light travel

time effects can explain the apparent rotation of

polarization angles.
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Future work

*Couple the radiation modeling with MHD
simulation

Calculate time dependent inverse Compton
polarization

Compare the particle acceleration from PIC
simulation and FP equation

*Study the effect of conical shock geometry
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Mrk 421 Polarization (Synchrotron Self-Compton)

Different behavior of the X-ray polarization
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Polarization

Mrk 421 Polarization, change B strength only
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Polarization

PKS 1510-089 Polarization, change B strength only
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