(®)
2011 2014

Plasma Science on Electron-Positron Plasma with Large-scale Intense Lasers
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We have studied the relativistic electron positron plasma production using
large-scale ultra-high-intensity laser equipment with experimentalist Dr. H. Chen, Lawrence Livermore
National Lab. I have Berformed optimization of positron generating, etc. We carried out theory and
simulation on this subject. We conducted the research with her and published papers on the result of the
experiment using high-intensity laser LFEX of Osaka University. Simultaneously, by Dr. Chen"s method,
since the efficiency of pair creation was very bad and the size of plasma was found to be only the order
of the Debye length, We did theoretical research about the physics, especially the nonlinear QED effect
of the vacuum breakdown by the laser of 1023-26 W/cm2 to be technically realized near future. By vacuum
breakdown, about 30% of laser energy might be used for pair creation, and it was shown that a model
experiment of such as a gamma-ray burst becomes possible in the near future.
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FIG. 1: The total cross section of ete™ pair production as a
function of the total energy in c.m.s., /5, for the finite pulse
with A = wN. The dashed and thick solid curves correspond
to N = 2 and 5, respectively. The thin solid curve is for
IPA. The thin dashed curve, labelled as B-W, corresponds to
Breit-Wheeler process. Left and right panels correspond to
&£ =10.01 and 0.1, respectively.
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Theoretical and Computational Modeling
of Dense pair Plasma Created by Vacuum
Breakdown with Ultra-Intense Lasers,

H. Takabe (Plenary speaker),

The 2™ ICHEDP Conference, at Peking
University, Beijing, China, September
21-24,2014

Induced vacuum breakdown and pair
plasma production for fundamental

and high-energy astrophysics science,
H. Takabe (Invited speaker),

The 23rd Annual International Laser
Physics Workshop, Sofia, Bulgaria, July
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International Conference on Plasma
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Vacuum Breakdown and
Electron-Positron Fireball Production with
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Bursts and Quark Gluon Plasma in the
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