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Significant attention has been paid lately to laser-driven ion acceleration, which potentially 

offer a compact, cost-effective alternative to conventional sources. While ion beams 

accelerated by Target normal sheath acceleration (TNSA) mechanism lack prospective due 

to broadband spectrum, modest conversion efficiency and large divergence, Radiation 

Pressure Acceleration (RPA) is currently attracting a substantial amount of experimental and 

theoretical attention due to its superior scaling in terms of ion energy and laser-ion 

conversion efficiency. Employing the Vulcan Petawatt laser of the Rutherford Appleton 

Laboratory, UK, at peak intensity on target up to 3 x10
20

 W/cm
2
, both the Hole-boring (HB) 

and LS regimes of RPA have been explored by systematically varying the laser and target 

parameters. In the HB regime, the correlation between laser intensity and target areal density 

towards the formation of a supersonic dense plasma jet was characterised. The homogeneity 

of the jet density profile was found to be improved substantially by irradiating the laser at 

circular polarisation compared to linear polarisation. While the moderate energy (KeV) 

overdense plasma jets were formed efficiently for micron thick targets, decreasing the target 

areal density and/or increasing the irradiance on the target have led to the transition from HB 

to LS regime of RPA, indicated by the appearance of narrow band spectral features at several 

MeV/nucleon in proton and carbon spectra. The ion energy scaling in the LS regime and its 

implications at the upcoming ELI lasers will be discussed. 

40th EPS Conference on Plasma Physics I1.203


