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High density photon field
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Klein-Nishina effect Absorption & Cascading
Changing of electron spectra Because of high opacity of system
because of transition IC scattering absorption and cascading should be
from Thomson regime to Klein- taken into account
Nishina

Anisotropy of IC component

Because of point-like type of source electrons “see” target photons at certain
angle, therefore precise double differential cross section should be used
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Klein-Nishina effect

Inverse Compton losses
Thomson regime

Synchrotron losses

Inverse Compton losses
Klein-Nishina regime
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Losses 1n case of intensive photon field

T=2.3-10"K diluted with coefficient 5 -10""
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Energy electron distribution spectrum
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Radiation

T=2.3-10"K diluted with coefficient 5 -10""
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Klein-Nishina effect leads to hardening of

electron spectra 104K
o at energy E>?25 GeV
IC component of radiation
2
and effects synchrotron B|10*K
t
component of radiation atenergy £ ypey> 10 T eV
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Anisotropy of IC radiation

Periastron

to Earth
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average cross sectio

precise cross section
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Absorption & Cascading

(T=3.8-1()4Kdiluted withcoef.3 107> B=1G R= 10“ch
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Absorption & Cascading
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Absorption & Cascading leads to

suppression at energy (it can be very significant)
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high energy hardening (it appears in case of small opacity)
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low energy hardening (it appears in case of big opacity)
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Summary

1. In case when energy density in photon field 1s equal or even exceeds
energy density in magnetic field, radiation spectra can have quite

irregular form.

2. Anisotropic inverse Compton interaction can change dramatically
the gamma component of radiation.

3. In optically thick photon fields, it is necessary to take into account
the absorption and cascading processes.



