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Experimental and simulations results are presented for laser ion acceleration using solid My-

lar “grating” targets with a periodically structured surface on the irradiated side. The experi-

ments was performed exploiting the 100TW 25fs Ti:Sa UHI-100laser pulse at CEA Saclay

[1]. The use of a double plasma mirror allowed a contrast ratio of ∼ 1012 so that the structures

of the front surface withstanded the prepulse. The “grating” target modulation had a regular

modulation of 0.5µm depth and 1.6µm (2λ ) period, corresponding to an angle of incidence

θ = 30◦ for the resonant excitation of surface waves (SWs). For a target of 20µm and changing

θ between 15 to 45 degrees, a broad maximum in the proton energycut-off Emax was observed

around 30◦, with a peak valueEmax≃ 5 MeV for a laser intensity of 1e19 W/cm2. In contrast, for

flat targets no maximum was observed andEmax ≃ 2 MeV atθ = 30◦. This observation suggests

that SWs are excited, for the first time in the relativistic regime, as also shown by numerical

simulations. Experimental and simulation data show a strong increase ofEmax with respect to

flat targets also at small angles, and a collimated electron emission along the target surface has

been seen, which could be also a signature of SW excitation.

The experiment has been supported by the LaserLAB EU access scheme and the simulation

campaign by the PRACE project “LSAIL”.
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