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Abstract

This thesis investigates proton/ion acceleration through laser-plasma interactions,
focusing on the impact of micron-sized grooved hydrocarbon targets with varying
geometries, rectangular, triangular, and semi-circular, on the acceleration mecha-
nism and the resulting energy spectra of accelerated protons. A comparative study
reveals that a rectangular groove with a few-nanometer-thin rear wall and a width
equal to the laser waist size yields the highest proton cut-off energy. Additionally,
the influence of laser configuration was also examined, showing that although the
oblique incidence of laser pulse enhances the protons’ cut-off energy in the case of
flat targets, this trend reverses for grooved targets, where maximum proton cut-off

energy occurs with a single normal incidence pulse.

Furthermore, the impact of an externally applied kilo-Tesla magnetic field on elec-
tron and proton spectra has been studied for three laser pulse configurations: single
normal pulse (SNP), single oblique pulse (SOP), and two oblique colliding pulses
(TCP). Initial analyses with a flat target reveal a significant enhancement in proton
cut-off energy across all configurations, with TCP proving to be the most effec-
tive setup. However, for a rectangular grooved (RG) target, the magnetic field has

negative effect, resulting in a reduction in the protons’ cut-off energy.
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