Intense Neutron Beams from Ultra-Thin CD Targets
Driven by Intense Laser
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Ultra-short bursts of fast neutrons will have a wide range of applications in science, industry, healthcare
and security. However, the limitation in accessing large facilities has led to increasing interest in finding
a tabletop source for academic research. One of the efficient routes to create laser-based neutron sources
is by employing laser-accelerated ions in nuclear reactions based on low atomic mass nuclei, such as
d(d,n)3He, "Li(p,n)°Be. While protons can be efficiently accelerated by the so-called Target Normal
Sheath Acceleration (TNSA) mechanism, energetic deuterons can be obtained either by recoating typical
foil targets with a deuterated compound or by accelerating deuterons from ultra-thin (sub-micron) targets
of deuterated plastics via the radiation pressure of intense lasers. For the latter case, a dense sail of
deuterium ions can be driven forward, producing a beamed, intense neutron burst in the fly. Neutron
fluxes exceeding 10Y n/sr above 2.5 MeV were measured from the ultrathin (100 s of nm) CD foils without
using secondary converters, which in turn shows a novel route to an intense and tuneable neutron source
competitive with other approaches [1].
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