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Study on laser-plasma interactions incorporating nuclear physics and proposal of
new quantum beam sources

Nakamura, Tatsufumi

3,200,000

MeV

) __ Intense beams of gamma-rays are generated from solid density ﬁlasmas i
generated by irradiations of ultra-intense laser pulses. By gamma-rays transporting through a solid

density target, electron-positron pair creations and photo-nuclear reactions take place. In order to
investigate characteristics of positrons and neutrons, we developed a new simulation code by
including gamma-ray transport through material into Particle-in-Cell code. Using the code, we have
shown that quasi-mono-energetic positron beams with spectral peak energy beyond 100 MeV, and high
flux of neutron beams are generated from high-Z material. The beam characteristics dependence on

laser and target parameters are explored by numerical simulations. A laser-driven positron beam, and
a neutron beam are proposed.
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