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INTRODUCTION ————

Enhanced laser-driven ion acceleration via near-critical matenals
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conventional foil near-critical layer
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hot electrons
e thermal spectrum
* 1-10 MeV temperature

'+ switch to a smarter target

coupling at the critical density

“" )\ @ exploit the strong laser-matter "

superintense laser accelerated ions

* 10 - 102 W « exponential spectrum
. 2)01 -_1100 ES * maximum energy < 100 MeV/A

* 108 - 10" ions/bunch

. improved acceleration
e ps duration P

* bigger and hotter electron cloud!
» more ions accelerated at higher energies!

* 10" - 10% W/cm?

Near-critical nanostructured double-layer targets
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e.g. forcarbonand A ~0.8 pm — p_~ 6 mg/cm?® << air density! V=g |
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nanostructured carbon foams as one of the very few low-density,
solid state materials thanks to their extremely low filling factor
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[Passoni et al., Phys. Rev. Acc. Beams, 19.6 (2016)]

[Zani et al., Carbon, 56 (2

METHODS

[Fedeli et al., Sci. Rep., 8 (2018)]

Integrated multi-stage and multi-scale approach

Particle-In-Cell simulations of
laser-driven ion acceleration

Nanostructure and morphology description through a
Diffusion Limited Cluster-Cluster Aggregation model

substrate

nanoparticles in realistic density profile

Brownian motion
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Develop a theoretical/numerical description...

from laser-plasma interaction to secondary radiation sources

..to investigate the potential applications

exploit unconventional features

- non-monochromatic ion energy
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- pulsed & short ion source

- same laser, multiple applications

e reduce laser requirements

e design experiments

* optimize configurations
T
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[Passoni et al., Sci. Rep., accepted (2019)]
ionte Carlo'simulations of ion transport through
atter and'secondary radiation generation
secondary

ion momentum distribution particles
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RESULTS

¢— double-layer targets (DLT) ﬂ

nanostructured foam

ijon spectrum
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electromagnetic and/or nuclear

Role of the nanostructure & neutron generation

neutron angular distribution neutron spectrum
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 FOAM-ATTACHED TARGETS: to enhance ion acceleration process next steps... "
* INTEGRATED APPROACH: to simulate from the interaction to the applications > include in the description other features ’.’?0‘." S N
(e.g. electron bremsstrahlung) ORFC S5
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