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Optical control of charged particle dynamics in

ultra—intense laser—plasma interactions
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Abstract
Significant progress has been made over the past decade in elucidating the physics of ultra-intense (10%°

Wem) laser interactions with solid and gas targets for plasma generation. Today, these studies focus on the
potential use of such laser interactions as an alternative to conventional particle accelerators, in inertial
confinement fusion and for the generation of high energy beams (like x-ray and gamma-rays sources) and
charged particles (electrons and heavy ions) for medical applications.

The case of ultra-thin (tens to hundreds of nanometres) foil targets have received particular attention due
to their use in the development of electron and ion acceleration based on the radiation pressure of the intense
laser light. By using these targets, a classically opaque plasma may become relativistically transparent for the
incoming laser beam, enabling its propagation and enhancing the laser-electron interaction. We found that,
through suitable choice of laser drive parameters, the collective motion of a high-current beam of relativistic
electrons can be modied and controlled. This investigation opens up a new direction in spatial and temporal
control of electron motion in dense plasmas and, by extension, in the evolution of high electrostatics used for
charged particle acceleration and in the generation of high-energy beam sources.
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