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Proof of fast ignition scheme using Super-penetration of laser light
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The purpose of this research project is to apply the super-penetration (SP)
phenomenon, in which a laser light penetrates in a high-density plasma exceeding the critical
density points via relativistic and optical pressure effects, to fast-ignition laser fusion, and to
demonstrate heating on a large-scale implosion fuel core. In this project, we, 1. developed several
measurement techniques necessary for observation of SP mode in over critical density plasma, 2.
successfully showed a stable formation of plasma channel capable of transporting heating energy to
the fuel core, and 3. developed a large-scale parallel simulation code allowing real scale and real

time calculation equivalent with the experiments. Based on these results, about 1% heating
efficiency (energy coupling) in large-scale imploded spherical plasma was demonstrated. By applying
methods to reduce divergence angle of fast electrons we can prospect heating efficiency of 10% or
more that is necessary for practical use.
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