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Study of field ionization effect on the TNSA proton acceleration mechanism

Mohammad Jafar Jafari!, Somayeh Rezaei'”
Plasma and Fusion Research School, Nuclear Science and Technology Research Institute,
AEOI, P.O. BOX:14395-836,Tehran, Iran
*corresponding e-mail: Somayeh.rezaei@gmail.com

Abstract
Target normal sheath acceleration mechanism (TNSA) is one of the most common proton acceleration

mechanisms in experimental arrangements. In this research, the effect of ionization on the proton energy
performance has been studied using two-dimensional particle simulations. For this purpose, two solid (neutral)
and fully ionized plasma Al targets with a thickness of 0.5 um paired with a thin layer of hydrogen at thickness
of 50 nm are considered. The simulation results show that for medium laser intensities (here a0= 10) the use of

solid structure leads to an increase in the maximum energy of the protons by about 36% compared to the pre-
plasma target.

Keywords: Laser proton acceleration, Solid target ionization, TNSA mechanism, 2D particle in cell simulation
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