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What are cosmic rays?

m&  They are produced by the expulsion
of the outer shells of stars during
supernovae

m@ They evolve in the galactic
turbulent magnetic field at
ultra-relativistic speeds

m@ Their diffusive behaviour is ~ B O
currently a topic of research Sl

A supernova remnant,
principal source of CR

Kepler supernova, Hubble telescope



Generation of a harmonic turbulence

m@ We can simulate a fixed turbulent magnetic field
by creating a sum of harmonics, weighted by the
power spectrum of a Kolmogorov turbulence
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m@ |n an electromagnetic field, the Boris-pusher method is more accurate, because it

conserves energy (simplectic scheme) TSI i parCIEE
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Inhomogeneous diffusion — Lasagnha configuration

m@ An intense field is imposed in the z-direction

m@ The turbulence is more or less intense according
to the layer: Nyear = 0.09, Nstrong = 0.5

m@ The theory suggests that the mean diffusion
coefficient are obtained by applying the following |

formulas:
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Inhomogeneous diffusion — Lasagnha configuration

m@ When we decrease the periodicity of the layers, an unexpected jump appears

m@ At very low A, the inhomogeneous turbulence behaves like a homogeneous one,
with a guiding field equal to the average of the two individual ones!
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Thanks for your attention!
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