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At the interaction between an ultra-high intensity laser pulse (I > 1022 W/cm2) with matter, 

the electrons will be accelerated up to ultra-relativistic velocities and will emit a copious 

amount of synchrotron gamma photons. For even higher intensities (I > 1024 W/cm2), the 

emitted gamma photons can interact with the laser field and create electron-positron pairs by 

the nonlinear Breit-Wheeler process [1]. Due to the promising PW laser facilities such as 

APOLLON (Paris, France) and ELI-NP (Bucharest, Romania), various theoretical and 

numerical studies on these phenomena were performed in the last years. Studies on various 

absorption mechanisms using different target configurations, showed a conversion efficiency 

of the laser energy to gamma photons from 15% [2] up to 35% [3].  

Our main goal is to investigate the high energy radiation emitted by electrons in the laser-

plasma interaction, eventually leading to production of electron-positron pairs via the linear 

and nonlinear Breit-Wheeler processes. Through 2D Particle-in-Cell (PIC) simulations using 

SMILEI [4], we studied the case of an ultra-high intensity laser pulse interacting with a near 

critical density target. We studied the optimal parameters for the maximum conversion 

efficiency of the laser energy to gamma photons. In the optimal configuration, we analysed 

the total number of electron-positron pairs produced and the energy cut-off of the electrons, 

respectively positrons. We compared our results with the ones obtained by M. Lobet et al. 

[5][6] and we discuss their suitability for experimental campaigns. 
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