
Nonlinear particle reacceleration by successive shocks
Thibault Vieu1, Stefano Gabici1, Vincent Tatischeff2

1APC, Université de Paris, CNRS/IN2P3, CEA/Irfu, Observatoire de Paris, Sorbonne Paris Cité
2ICJLab, CNRS/Univ. Paris-Sud, Université Paris-Saclay, Orsay, France

CONCLUSION: To respect the energy balance between shocks and cosmic rays, nonlinearities 
must be tackled when solving shock reacceleration. The spectrum is nearly universal after a 
few successive shocks, with a concave shape (𝑝−5 at low energy, 𝑝−3.5at high energy).
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Superbubble: Low density expanding cavity Particles do not have time to escape
 reacceleration!
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