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Study of plasma formation and particle acceleration under strong laser light
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Petawatt-class high intensity lasers enable creation of high energy density
plasmas in laboratory. In this research, we conducted theoretical and simulation studies to
understand the plasma dynamics under the intense laser light, especially focusing on the connection
between microscopic laser absorption/electron acceleration processes and macroscopic motion of the
plasma including ions. We clarified that under over-picosecond laser irradiation, a statistical
nature of electron motion affects the development of self-generated electromagnetic field in the
plasma, and as a result, ion maximum energy and energy conversion efficiency from laser to fast ions

are enhanced. This result provides basic understanding of physics related to applications such as
particle beam generation and nuclear fusion.
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