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The Problem We Are Addressing
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Electron acceleration in environments where U, >

* *87T
maximum energy: equilibrium Inverse Compton (IC)
between acceleration rate and losses dominant on
loss rate. synchrotron.

A situation not yet studied.

Where?

Gamma-ray binaries —» LS 5039 (Cesares et al., 2005)
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The Acceleration

. . . Fermi, 1949; Bell, 1978
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General approach: assuming the injection spectrum, typically
as a power law with exponential cutoff, and introducing
losses — photon spectrum.

Correct solution only if acceleration site and loss site
don't coincide.
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When IC Losses Dominate

IC losses at low energies: Thomson scattering «E° .

But IC cross section decreases at high energies!

Observed X-ray non-thermal emission in SNR — TeV electrons

(e.g. Bamba et al., 2003).

i CMB photons: E.~500TeV
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Klein-Nishina (KN) regime: ——5>1
(M,C”) Optical photons: E_~50GeV

EXAMPLE: SN explosion

Tf@ﬁs_/acceleraﬁlon rate InterStellar Medium:
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BUT...
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Outlook

» Electron accelerators embedded in a strong radiation
field: IC can become the dominant loss channel.

» Klein-Nishina effects can set in, significantly
affecting the particle spectrum (pile up at the cutoff).

» Impact on the radiation (Synchrotron and IC).

>~ ) Most significant feature in the synchrotron spectrum.

Specific sources (work in progress):

SNR in the Galactic Centre: (depending on values of B and shock
velocity)
electrons cutoff energy
~1+-100 TeV
synchrotron pile up in the UV/X-rays

: ~few eV+100 keVv
More (still to explore):

Microquasar: multi keV synchrotron from electrons in the jet
(may require relativistic DSA).
Galaxy Clusters: if IC on the CMB is the dominant channel
we expect features in keV synchrotron photons.






