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Laser-driven ion acceleration has drawn a significant attention over the past decade due of the 

potential benefit of reduced costs and compactness, in comparison with the conventiona l 

accelerators. Among other mechanisms, Radiation Pressure Acceleration (RPA)1,2 is emerging 

as an appealing mechanism, predicted to manifest a more favourable ion energy scaling and 

laser-ion conversion efficiency compared to the well-known Target Normal Sheath 

Acceleration (TNSA)3 mechanism. In addition to its capability to produce superior ion beam 

qualities, RPA is also an efficient mechanism to accelerate heavy ions, which have a wide range 

of applications including neutron source development4. 

Here we present a study on deuteron acceleration from ultrathin CD foils by using the radiation 

pressure of the Vulcan PW laser (CLF, UK). Significantly narrow-band spectral peaks were 

observed at high deuteron energies (15MeV central energy) for targets of a few 100s of nm 

thickness. As the target thickness was further reduced, a broadening of the spectral features was 

observed, which can be explained in terms of the onset of target transparency during the laser 

pulse leading to a premature termination of the acceleration process. By adding an ultra- thin 

layer of a high-Z material to the transparency-prone targets, the bunched ion acceleration at 

high energy was reasserted. Thanks to the d(d,n)3He reaction, the bunched ion acceleration was 

not only studied using the traditional ion diagnostics (Thomson parabola5), but was also 

characterised by neutron spectroscopy. Since the neutron yield from fusion reactions depends 

on the plasma density, neutron spectroscopy directly provides information about the target 

integrity during the acceleration phase. Significantly high neutron flux (above 109n/sr) was also 

obtained in the campaign, solely from the thin foil interaction, which can also be regarded as a 

potential route for neutron source development. 
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