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Why polarization?

@ The geometry of the B-field governs the acceleration and radiation of
the particles.

@ SEDs alone cannot uniquely determine B-field orientation.

@ Polarization provides an additional observable to probe the B-field
geometry inside relativistic jets.

@ Goal: Explore the effects of B-field orientations on synchrotron and
SSC polarization.
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One-zone Leptonic Model

@ Power-law electrons

ne(vy) =noy P, (m <v <) (1)

e Synchrotron emission (Rybicki
& Lightman, 1979):

" o Bsing / ne(ME(x)dv (2)

@ Synchrotron photons:

@ SSC emission (Bottcher et al., 2012):
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Helical Magnetic-Field Geometry
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Bhel =sinfpg f = -+ cos 952 y
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(5)
where, tan g = Bior/Bpol. v
@ Og = 0°: purely poloidal. y

@ O = 45°: equal poloidal and
toroidal components.

@ Og = 90°: purely toroidal.
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Stokes Formalism

e Polarized synchrotron radiation field (e.g., Rybicki & Lightman,
1979):

i (v, e) (F(x))
Br= g (re) | x Bsing [ (G(x))cos2x (6)
JZY“(V ©) (G(x)) sin2x

@ Polarized SSC radiation field (e.g., Nagirner & Poutanen, 1993):

By o / ne(7y) dvy / dv(1— ) Zac [R(—62)-M(1')-R(61)-npn] (7)
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@ Stokes Luminosities: L, = /j,jdv (8)

@ Linear polarization degree and angle:

\/(Ltc(;t)Z + (Li9)2 1
L= ot . XPA = 5atan2(Lt°t Lg") (9)
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Fixed 65 = 45°: vary the viewing angle
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Fixed v, = 45°: vary the field pitch angle

Helical Field (g, =45° w.r.t. LoS)
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Very similar SEDs. ¢
Dramatically different PD.

Polarization breaks spectral
degeneracy.
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Summary and Outlook

@ Developed an angle- and polarization-dependent leptonic blazar
model.
@ Similar SEDs can produce very different polarization signatures.
@ Polarization signatures constrain both magnetic field and viewing
geometry.
o Next stage:
e Synchrotron Self-Absorption

e 7y absorption
o Comparison with polarimetric observations
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