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The Evaluation of the cone-guided Fast Ignition by the Combined
proton-electron micro-bunch Ignition Beam

Mahsa Mehrangiz, Soheil Khoshbinfar®
Department of Physics, Faculty of Sciences, University of Guilan, 41335-1914, Rasht, Iran

Abstract:
The interaction of a high-intensity laser pulse in a near-critical density plasma medium

allows the production and acceleration of micro-bunches of electrons and ions. In this
paper, concerning this mechanism, the quality of DT-fuel fast ignition with a cone-focal
approach is investigated using the two-dimensional (2D) particle-in-cell (PIC) EPOCH
simulation code. To this aim, the production and acceleration of micro-bunches inside a
low-density hydrogen gas-filled Au-cone are simulated during the incidence of an ultra-
intensive (20 fs, 2.3 PW) laser pulse. Our results show that the impact of convergent,
energetic, and combined proton-electron micro-bunches on the fuel plasma, accelerate
the heating process. Also, the presence of a small proportion of scattered Au-ions due to
the destruction of the cone tip created by the impact of longitudinal electric fields,
although provides fuel heating conditions at lower depths, however, the maximum fuel
temperature in this condition will be approximately 8.6% lower than the similar condition
in the absence of gold ions.

Keywords: Fast ignition, plasma accelerator, proton-electron micro-bunch.
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