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Laser ion acceleration has emerged as a promising, compact, and cost-effective alternative to con-
ventional ion accelerators. Significant progress has been made over the past decade, with proton beams
reaching 160 MeV in experiments at the HZDR in Germany, and the development of innovative new
targets as well as the exploration of new interaction regimes. After introducing the main mechanisms of
ion acceleration in laser-plasma interaction with short, intense lasers, the latest advances in this field will
be reviewd. The potential of cryogenic targets, helical targets, and gas jets for improving the character-
istics of laser-accelerated ions will be discussed. Applications of these ion sources to the production of
neutrons, to the production of radio-isotopes, and to fast ignition for inertial confinement fusion will also
be addressed.


