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An overview of recent experimental achievements in the field of proton-boron nuclear fusion will
be given with a focus on non-thermal approaches based on laser plasma acceleration [1-5]. High
power laser systems with a broad range of parameters in terms of energy (102-103 J), pulse width
(1-300 ps), and intensity (10'6-10' W/cm?) have been used to investigate the nuclear reaction
yield, along with the energy spectrum of proton-boron fusion products (alpha-particles). Various
targets with high concentration of B and H have been used to trigger the nuclear reaction in two
main geometries, (i) direct irradiation (in-target pB fusion) and (ii) pitcher-catcher (beam-target
fusion), with the goal to demonstrate the tunability of the produced alpha-particle source in terms
of flux and energy. The generation of energetic alpha-particle beams using high-average-power
table-top (~10 GW) laser systems will also be presented. Perspective schemes of interest for

fundamental science and societal applications will be finally discussed.
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