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Generation of new material states and associated applications due to the
interaction with a laser in the radiation damping regime

Kishimoto, Yasuaki
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The interaction between high intensity laser and material, if the kind and
the state are chosen properly, which we refer to it as a structured medium, leads to a new material
state, i.e. the extreme radiation plasma, where high intensity electromagnetic photon fields,
multiply charged ions, high energy electrons, etc. are tightly coupled. Based on this idea, in this
research, we elucidate elementary processes of ionization, radiation, shock wave formation, high
energy particle acceleration, etc, which emerge as a result of the interaction between the high
intensity laser and the structured medium. Furthermore, by utilizing self-organization
characteristics of the medium incorporated with high pressure ambient gas and/or high intensity
magnetic field, we have successfully shown that a plasma with high energy density state can be
produced exceeding the inertia time evaluated by the sound speed. This 1Is the result that advances
the understandings of high energy density science.
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