Turbulent Re-acceleration of Cosmic Rays as a Mechanism
of Radio Mega Halo in Galaxy Clusters
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RadiO “Me g a,, Halo [Cuciti et al. 2022, Botteon et al.2022]

Recent LOFAR observation (~¥100 MHz) reports gigantic diffuse radio emission in galaxy clusters
(X30 lager than classical “giant” radio halo!)
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efficient mechanisms for
* amplification of the magnetic field
 particle acceleration working in the entire volume of the cluster
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the turbulence is dominated by energetically
solenoidal (V - v = 0) mode important in
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* there should be efficient mechanisms of magnetic field amplification and
particle acceleration

model parameters: ng & Y

* turbulence in the cluster periphery is dominated by solenoidal mode
* relativistic particle can be accelerated by Fermi Il process associated with
turbulent reconnection & dynamo
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* we confirmed the above scenario with high-resolution MHD simulation and
an expensive Fokker-Planck calculation




