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UHECR: losslength
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UHE €*'sand g's from photo-pion interactions
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Interaction with the CMB and radio background photons:
Inverse Compton + Pair Production

In general: EM cascade [Eb E,, > m2c4]: e%ge..
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Gould & Rephaeli, 1978




e/g/le and synchrotron losses
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Assumptions;

v¢ Strong (distant), steady and isotropic sour ce of
UHECRsS...
> wedo NOT observe UHECRS!

¢ ... Inside a magnetized blob ...
(whose sizeis> than the proton loss length,
afew tensMpc, or less at higher redshifts)

% ... with magnetic field at the level of about 10° G
or more...

-

Can we detect synchrotron
gamma rays from this sour ce?




Sour ce appearance | : angular size
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Low energy electrons will start
and EM cascade resulting in a
glant gamma ray halo of size
(Aharonian, Coppi & Vodk,
1994).

VERY EXTENDED SOURCE
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Sour ce appearance | | synchrotron spectra
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E? F(E) [arb. units]

The effect of the magnetic field
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EM cascade started by
synchrotron photons!
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Theissue of detectability
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Condition for detectability:
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Energetics

Steady state condition:  f,y =t~ 100 Myr

( d=2.0 ) Total energy in CRs (E > 1 GeV):

t
[ Qe ~7 10° ergls  E~2 107 % erg]
SS
, 4 1T 0\
Beaming can reduce the energy by a factor: f, = " 100 0’
AGN Jets Cluster Radio Lobes
48 Thermal Ener
E, ~10" ergls Y m (0"
64 e ~ 107 erg
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[If d> 2.3) energetical problems become more serious




Conclusions and Future Perspectives

v¢ Unidentified gamma ray sources as possible signatures of
the presence of distant accelerator of UHECRs.

v¢ Point sour ces!

ve |f gpectra are steep, only counterparts of relatively faint
and close UHECR sour ces can be detected (see Ferrigno,
Blasi & De Mar co, 2004)

Future perspectives

v¢ Bursting sources.
v¢ Inclusion of EM cascade contribution.



