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Motivations & Goals

Laser-driven ion sources match the requirements of many materials . Peculiar with respect to conventional accelerators properties Assessment of laser-driven lon Beam
characterization techniques (i.e. lon Beam Analysis). » (ions delivered in bunches, broad energy spectra). Analysis feasibility with multi-stage (PIC

Easily achievable with near critical double-layer targets and reduced laser [ Only one exp. evidence of IBA with laser-driven ions. + Monte Carlo) numerical simulations.
requirements. M. Barberio, et al. Sci. Rep. 7. (2017). M. Passoni et al., Sci. Rep. (2018) under review

Laser-driven lon sources Laser-driven PIXE simulated experiment
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Particle Induced X-ray Emission

PIXE is an lon Beam Analysis

(IBA) techniques — Retrieve the Proton @
elemental composition of unknown beam
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[ Electrostatic accelerators (Van de Graaff & TANDEM).
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Particle-In Cell Simulations

Well established and powerful tool to study |aser-p|asma interaction.

Extended PIXE Model & Sample composition reconstruction

d PIXE theory only for monoenergetic protons — Necessary to include a broad energy spectrum!

3D PIC -> provide realistic energy & angular [ Include nanostructure morphology to properly AQ Ny, (°
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J lterative algorithm to reconstruct the sample composition (based on the extended

PIXE model):
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J Simulation of laser-driven PIXE experiments.
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Conclusions & Perspectives

1,7 We provide a theoretical description of PIXE performed with a non-monoenergetic ion ’?& Carry out an experimental campaign to test quantitative laser-driven PIXE on multi-
: sources. “ elemental and multilayer samples.
) W We assesse the possibility to perform quantitative laser-driven PIXE & Differential ‘7." Analyse other possible IBA techniques to be performed with laser-driven ion sources, like
WY PIXE (i.e. retrieve the concentrations and concentration depth profiles of the elements). Ak Particle Induced Gamma Rays Emission (PIGE) & Proton Activation Analysis (PAA).
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