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Femtosecond ultra-intense, ultra-high contrast laser systems allow to investigate relativistic

laser interaction with nanostructured plasmas, since even sub-wavelength features of a target

may survive long enough to influence the interaction. In this contribution, two different scenar-

ios will be discussed: relativistic laser interaction with grating targets and with nanostructured

low density materials. In the former, the nanostructuring of the target is crucial to observe a

given physical effect, while in the latter it is an inherent characteristic of low density materials

obtained with physical deposition techniques.

Laser irradiation of a grating may result in the resonant excitation of surface plasmons(SPs),

which are characterized by a longitudinal electric field and a phase velocity v f < c. These fea-

tures can be exploited to accelerate electrons extracted from the target up to high energies.

This effect has been observed irradiating a sub-µm structured grating target at relativistic laser

intensities[1]. The field enhancement associated with SP excitation may be exploited also to

enhance High-order Harmonic Generation (HHG). Via numerical simulations, the SP-driven

enhancement of HHG is found to overlap with the angular separation of harmonics due to the

grating[2], which is beneficial for applications requiring quasi-monochromatic XUV pulses.

Low density foams obtained via Pulsed Laser Deposition[3] are one of the few options to gener-

ate a near-critical plasma, providing also some unique possibilities to control its density profile

and its composition. However, while being near-critical on average, these low-density materials

consist in a complex, porous, aggregate of solid-density nanoparticles. The scalelength of the

density inhomogeneities might well be comparable with the laser wavelength. The role played

by this structuring on ion acceleration, electron heating and radiative losses is investigated via

numerical simulations in a wide range of parameters, mainly using simple models for the nanos-

tructure. Results are compared with data from previous experiments[4, 5], whenever available.
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