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Mono-energetic ion beam generation in Phase Stable
Acceleration (PSA) regime with circularly polarized
laser

Ultrahigh-intensity lasers can produce accelerating fields of 10 TV/m, surpassing those in conventional accel-
erators for ions by six orders of magnitude [1]. Remarkable progress has been made in producing laser-driven
ultra-bright MeV proton and ion beams in a very compact fashion compared to conventional RF accelerators.
These beams have been produced up to several MeV per nucleon with outstanding properties in terms of trans-
verse emittance and current, but typically suffer from exponential energy distributions. Recently a new ion
acceleration method, namely phase-stable acceleration (PSA) [2], is proposed, which uses circularly-polarized
laser pulses in order to decrease the energy spread and generate a high-intensity mono-energetic ion beam.
In the first experiment the quasi-monoenergetic carbon beams driven by a circularly polarized laser with par-
ticle energies of 30MeV and energy spread of 15% were observed [3]. At a laser intensity of 7 x 1021 W/cm2,
self-focusing nano-Coulomb GeV proton bunches can be generated from laser foil interaction in PSA regime
[4].
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