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Study of mesoscale high energy density plasmas driven by petawatt laser light
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A petawatt laser can heat matter to a state equivalent to the center of the
sun on a picosecond time scale. In this study, we have clarified how the plasma develops, how the
particles are accelerated, and how radiations are emitted when the material is irradiated with this
intense light. A heat transport model for the propagation from the high-temperature laser absorption

region into the plasma is also proposed and verified by comparison with experiments. The validity
of the physical model is studied by with a help of plasma particle simulations that incorporate
atomic processes. The present study clarifies the characteristics of plasmas driven by petawatt
lasers and enables us to control the plasma functions such as particle acceleration, X-ray
radiation, and electron-positron pair production.
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