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From these two diagnostics, a reduction in coupling of a factor of 8 was observed when prepulse was increased 
from 8 m j to 1000 mj. The 3D hybrid transport code Zuma has been used to infer the initial electron distribution 
(Th and conversion efficiency into hot electrons) by matching the fall-off of the Ka emission along the length 
of the wire. The rad-hydro code, HYDRA, was used to model the evolution of the plasma in the cone. Results 
will also be presented from work using a PIC-Hybrid code to model the full-scale laser interaction, electron 
generation, and transport in a cone wire target. 
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With the maturity of high-power laser technology, we can realize an extremely high intensity of photons in a 
tiny space. About 10 k j of leV photons (1022photons) can be squeezed in a space of several micro mater during 
10 fs (10 14 s). This means the density of photons of 1034/cm3. Photon is boson and can be squeezed to a tiny 
space. We expect that we can design unique experiments of the collective effects of elementary particles and 
such lasers can also be used for a new type of experiments. The physics will be wider with the combination of 
the conventional accelerators. I briefly describe what we have carried out as academic research related to high 
energy astrophysics. 
One is the possibility of laboratory high-energy astrophysics experiment with use of the electron-positron 
plasma produced by laser irradiation on high-Z material [1], Regarding the electron-positron plasma, we 
had started the analysis of the experimental data obtained by Tom Cowan et al [2], It was around the year of 
2000. We have carried out a computational simulation of the positron production based on the Fokker-Planck 
type kinetic equation [3]. In such a situation, most of the laser energy is converted to the energy of relativistic 
electrons, while it was found that the direct production of the positrons via the Trident process is relatively in-
efficient. The most of positrons are found to be produced, however, via Bethe-Heitler process. In this process, 
the electron energy is once converted to that of y-ray via bremmstralung process and y-ray efficiently produces 
the pairs via interaction with nuclei[3]. In the later work, we found that the plasma effect through the am-
bipolar electric field is found to be essential in comparing with the Cowans experimental data[4]. With the 
promising, recent experimental results[5], I will explain the physics of positron production and modeling high-
energy astrophysical plasma with experimental pair plasmas. 
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