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Can circular polarization be produced within a turbulent jet?

Malaga, Spain
June 2016

2

Nicholas MacDonald
Boston University

jueves 9 de junio de 2016



Birefringence 

3

jueves 9 de junio de 2016



Homan et al. (2009)

3C 279

4

jueves 9 de junio de 2016



Homan et al. (2009)

3C 279

4

jueves 9 de junio de 2016



Marscher (2014)

5

The turbulent extreme multi-zone (TEMZ) code:  

jueves 9 de junio de 2016



Marscher (2014)

5

The turbulent extreme multi-zone (TEMZ) code:  

?

jueves 9 de junio de 2016



6

1977

jueves 9 de junio de 2016



6

1977

jueves 9 de junio de 2016



6

1977

jueves 9 de junio de 2016



6

1977

jueves 9 de junio de 2016



6

1977

jueves 9 de junio de 2016



6

1977

jueves 9 de junio de 2016



Solving the Full Stokes Equations of 
Radiative Transfer
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Faraday Rotation:

Linear

Linear

Linear
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Faraday Conversion:
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Optical Depth Effects:

e−τ
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The Full Stokes Equations for Radiative Transfer of 
Polarized Emission: 
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Jones & O’Dell (1977)
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A lot of math!

( B, θ, L, ν, no, α, γmin )
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Faraday Rotation Faraday Conversion

( B, θ, L, ν, no, α, γmin )
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Ray Tracing Algorithm:  

Image Plane

TEMZ Computational Grid
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Ray Tracing Algorithm:  

Image Plane

TEMZ Computational Grid

LOS

Γ

Lyutikov et al. (2005)
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The RADMC-3D Code:  

Dullemond (2015)17
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The RADMC-3D Code:  

Dullemond (2015)17

Attila Juhasz

radmc3dPy
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TEMZ Model (Order):

jueves 9 de junio de 2016



19

Iν Qν Uν Vν

νobs = 43 GHzνobs = 43 GHz νobs = 43 GHz

TEMZ Model (Order):

νobs = 43 GHz νobs = 43 GHz νobs = 43 GHz νobs = 43 GHz

jueves 9 de junio de 2016



19

Iν Qν Uν Vν

νobs = 43 GHzνobs = 43 GHz νobs = 43 GHz

TEMZ Model (Order):

νobs = 43 GHz νobs = 43 GHz νobs = 43 GHz νobs = 43 GHz

jueves 9 de junio de 2016



20

TEMZ Model (Order):

νobs = 43 GHzνobs = 43 GHz

jueves 9 de junio de 2016



21

νobs = 43 GHzνobs = 43 GHz

TEMZ Model (Order):

jueves 9 de junio de 2016



22

νobs = 43 GHzνobs = 43 GHz

TEMZ Model (Order):

jueves 9 de junio de 2016



23

TEMZ Model (Order):

νobs = 43 GHzνobs = 43 GHz

jueves 9 de junio de 2016



24

TEMZ Model (Order):

νobs = 43 GHzνobs = 43 GHz

jueves 9 de junio de 2016



25

νobs = 43 GHzνobs = 43 GHz

TEMZ Model (Order):

jueves 9 de junio de 2016



26

TEMZ Model (Disorder):
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Can circular polarization be produced within a turbulent jet?
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Questions?
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