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The influence of the target’s material on gamma ray and electron-positron pair
production in ultra high power laser-metal interaction

Pishdast, Masoud” — Farahbod, Amir Hossein

Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute,
Tehran, Iran

Abstract

The influence of the target’s material on gamma ray production by nonlinear Compton scattering process
and electron-positron pair production in ultra high power laser interaction with metallic targets have
been investigated using two dimensional particle in cell code, EPOCH. Gold, Copper and Magnesium
targets were used in the simulations. The results show that in the interaction of ultra high intense laser,
4x10*"W /cm?®with metallic targets, lower density targets produce higher value of gamma ray and
electron-positron pair. Also, the cut of energy of electrons and gamma rays is higher for the lower density
targets.
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! Chirped-pulse amplification

" Ultra- relativistic plasma

" Lorentz factor

* Table top synchrotron radiation
° Breit-Wheeler

" Warwick

" Ridgers
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' Skin-depth emission
" Re-injected electron synchrotron emission
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