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We have performed theoretical and numerical studies of an experiment performed with the
high intensity laser PETAL. The experiments were done for the commissioning of the PETAL laser
with a laser energy of about 400 J, an intensity of 8.1019 W.cm-2 and a pulse duration (FWHM) of
600 fs on solid targets [1]. We were interested in the production of high energy photons generated
during this  commissioning. The experimental shots were conducted on a tungsten target with a
thicknes of 2 mm. The high energy photons diagnostic used for the experiment was a hard X-ray
spectrometer with a stack of filters  and Image Plates.  The high energy photons were produced
mainly  from  the  bremsstrahlung  process  for  relativistic  electrons  accelerated  inside  a  plasma
generated on the front side of the target [2]. To model this experiment we have used a simulation
chain including hydrodynamic, Particle In Cell and Monte Carlo simulations. We can simulate the
pre-plasma generated at the front of the target by the PETAL laser prepulse, the acceleration of the
electrons inside the plasma and the generation of MeV range photons from these electrons. We also
have simulated the response of the detector impacted by the high energetic photon beam with a
Monte Carlo simulation.  All  this  work allowed us to  compare the photon spectra  given by the
simulation  with  the  experimental  measurements,  getting  good  agreement  and  in  consequence
validate  our  simulations  chain.  Our  study  did  not  stop  on  the  photon  spectra  analysis,  we
investigated positron production. Indeed, if high energy photons are generated inside the solid target
some positron/electron pairs may be produced from the Bethe-Heitler  process [3]. We therefore
quantified the positron production achievable with the PETAL laser facility. To conclude our study
we investigated the possibility to create electron and positron pairs by the linear Breit-Wheeler
process using PETAL [4].
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