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GZK cut-off
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HiRes collaboration (2007)

Observation of the Greisen-Zatsepin-Kuzmin cut-off by the HiRes
collaboration implyes extragalactic, but “local”’, UHECR origin



Auger events an

Pierre Auger collaboration has claimed association of the arrival directions of
the highest energy primaries with AGNs. Tight angular scale of correlations
imply protons.

Pierre Auger collaboration (2007)



Auger events and AGN

Question: is it possible to accelerate particles up to 102° eV in
the local AGNs ?

Shock acceleration (e.g. in jets and Direct acceleration (e.g. near pulsars

hot spots of radiogalaxies) and black holes)
Note:

@ majority of local AGNs are not radiogalaxies.
@ BH of local AGNs have rather low masses



The model




The model

Kerr space-time:
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The model

Solution of Maxwell equations:
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Particle acceleration

Maximum energy as a function of magnetic field B
and black hole mass M at fixed x = 5°
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Particle acceleration

Maximum energy as a function of magnetic field B and
the angle x between B and black hole spin vector at fixed
M =3 X 108 M@
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Accompanying radiation

Maximum energy as a function of magnetic field B
and black hole mass M at fixed x = 5°
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Astrophysical accelerators are blasar-like objects
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Conclusions

@ It is difficult to accelerate protons to highest energies in
“weak” local AGNs. But not impossible.

@ lItis easy to accelerate heavier nuclei.
@ Astrophysical accelerators have characteristic « signature.



