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One fundamental problem of astrophysics is the interaction of gamma-rays with a pair plasma.

It is involved for instance with Gamma-ray Bursts (GRB), explosions associated with stellar

mass objects. During such events, energy is released in the form of a relativistic ejecta. We

focus of the widely used hot fireball model, even though others were brought forward in the

past decades [1]. In this framework, a compact object of radius ∼ 107 cm ejects a hot expanding

plasma shell, i.e. a fireball beam. While its density is initially too large for photons to escape,

it becomes low enough at the photospheric radius ∼ 1012 cm. One on the pending questions

related to GRBs is how the ejecta dissipates its energy in the ambient medium when it reaches

such a large distance of 1012 cm ?

We address this issue on a fundamental point of view. We conducted particle-in-cell simula-

tions using the code OSIRIS, recently enriched with a module to account for Compton scatter-

ing [2]. We evidence that a gamma-ray beam travelling in a pair plasma can create an electron-

positron beam via Compton scattering. We investigate what initial conditions enable the beam to

trigger a beam-plasma instability, thus generating a small scale B field [3]. We discuss that these

conditions can be found at the photospheric radius of bright GRBs, and also provide estimates

for the length of the magnetic field filaments [4].
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