Julius-Maximilians-

UNIVERSITAT Lehrstuhl fiir Astronomie
WURZBURG Universitat Wiirzburg

The Beaming of External Compton Emission

Anne Hutter(1) and Felix Spanier(1)
(1) Lehrstuhl far Astronomie, Universitat Wirzburg

Blazars show very high energy emissions, in particular a double bump structure is found in the spectra. The lower energy bump is due to Synchrotron emission, while the bump at
higher energies is caused by inverse Compton-scattering. Synchrotron Self Compton models (SSC) are used to explain those features. The Synchrotron photons are produced by
the accelerated particles in the jet while photons in the higher energy regime arise from the Inverse Compton-scattered Synchrotron photons. However so called external photons
- not produced within the jet - can also be scattered by the Inverse Compton effect and contribute to the emissions. In External Compton models (EC) photons from the accretion
disk or the cosmic microwave background are considered. As variability of the blazar emissions can not be sufficiently fitted by conventional SSC models that assume homogeneous
emission within the blob, spatially resolved models will obey angular dependent properties of the jet like the direction of magnetic fields and and consider spatial variations of electron
and photon densities inside the blob.

An attempt to build spatially resolved SSC models with an EC component it is of particular interest to ascertain the angular radiation characteristics of the EC component. The
resulting beaming pattern produced by a relativistic moving blob consisting of isotropic distributed electrons that Thomson-scatter photons from an external isotropic radiation field
has been predicted by Dermer (1995). According to Dermer these isotropic external photons are boosted more strongly than an isotropic photon distribution in a blob within the jet.
His calculations assume ultrarelativistic electrons and scattering in the Thomson regime. Hence a full consideration of all possible electron energies and obeying the Thomson as well
as the Klein Nishina regime is given. The resulting distribution of scattered photons is computed numerically, the dependencies of physical parameters examined and the resulting
iInstensity determined for an electron distribution described by a power law.
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Assuming an electron distribution describing a power law n.(y) = v~ P and defi-
ning a = (p — 1) /2, the resulting beaming pattern goes with the Doppler factor as Observer’s Frame: Results for n. (y) =y 22
D4*2¢ |In comparison the beaming pattern of an isotropic radiation in the blob frame
goes as D31 ¢,
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physical behaviour in the Thomson regime, a = 0.6.
The calculated intensity is lower than in Dermer's computation which is due to
the exact angular dependent incident photon distribution; the number of photons
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Step 3: Boost into observer’s frame cnergy Loglor] [, ')







