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Relativistic collisionless shocks are common in the universe. It is thought that they have

a major role in producing the observed cosmic ray spectrum high-energy tail. However, the

microphysical details of ion Fermi acceleration and the long-time stability of such relativistic

collisionless shocks structure are still not yet fully understood [1]. Understanding how particles

get accelerated and connecting their acceleration with the radiation measured on Earth is a topic

of high interest and a long-lasting mystery in Astrophysics. Both in laboratory Astrophysics ex-

periments or in Plasma kinetic Particle-In-Cell (PIC) simulations, the generation of these shocks

can be reproduced and studied by the interaction, mediated by electromagnetic instabilities, of

two counter-propagating collisionless plasma flows [2].

We introduce here a novel PIC simulation setup in order to study the long-time behaviour of

such relativistic collisionless shocks. Contrary to previously published kinetic simulation results

that were performed in the laboratory frame, the collision of the two flows is simulated here in

the rest frame of one of the two plasma flows. Completed by the "moving window" technique to

follow the shock structure, the Lorentz boost allowed us to observe its long-time dynamics while

releasing the simulation constraints in terms of computational cost. Simulations are performed

with the highly parallelized, three-dimensional and electromagnetic code PIC OSIRIS [3]. The

radiation emitted by high-energy electrons as well as the particle-tracking of Fermi-accelerated

ions will also be highlighted.
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