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External Compton scattering in jets

Dynamical influence: i

» Noerdlinger (1974), O'Dell (1981):
— Radiation pressure accelerates jets

» Phinney (1982), Sikora et al. (1996): Cloud
— The net effect is rather deceleration

— Equilibrium (saturation) velocity
— Terminal Lorentz factors I ~ 10 : 1 2
» Renaud & Henri (1998): BIackHoIe‘A i

— Compton scattering.

Scattered radiation:
» Highly blue-shifted and polarized (Begelman & Shikora, 1987)
» Important component of Blazars and GRBs (Lazzati 2004)



Stokes parameters

Definition (Rybicki & Lightman, 1979):
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Electron scattering (Thomson)

Dipole radiation (Rybicki & Lightman, 1979):

» Polarized incident wave:
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X » Unpolarized incident wave:
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Scattered radiation and degree of the linear polariation:
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General radiation field

Scattering photons from arbitrary direction
V4
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Integration over incident direction (Hordk & Karas, 2006a):
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TP ... relativistic radiative stress-energy tensor



Scattering on moving electrons

Axisymmetric radiative field, motion along the axis
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Isotropic external radiation field (Lazzati 2004):
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Change of the polarization direction

Polarization direction depends on sign of @ o (T — 3T%)
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Scattering on hot electrons

Isotropic electron distribution: n(3.) = nef(7e) (Horak, 2006):
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Gravitational and radiation fields

Gravitational field = Schwarzschild solution

R
§2 = —€&dt? + ¢71dr? 4 r?(d6% 4 sin® 0dp?), £=1-— A
S

Radiation field (Shakura & Sunyaev 1972)
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Radiation stress-energy tensor

Values on the z-axis (Horak & Karas 2006b):
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Dynamics of clouds

Equation of motion:

Dp« dy
F& = Dps = meneV <ua dze +’_yeaa)

The radiation four-force:
F* = nV(f*) = —orn.V [CTO‘ﬁUB - (A+C) Tp"upuguo‘} ,
C=1+2/3(1262)

Governing equations:
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Cold and hot clouds
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Polarization direction
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05 s By 4

Longitudinal

L2
>
05 -
4
I a
v
-1 1 1
0 0.2 0.4 0.6




Contribution of higher-order images

Under suitable conditions, grav. lensing becomes important...
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Example light-curves
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